
APPENDIX D-2 

Structural Calculations of Double Sheet Coffer Dams



D-2 Structural Calculations of Double Sheet Coffer Dams 

(1) Design Condition 

The structural calculations of the double sheet coffer dam are performed with Design Manual 
of Double Sheet Coffer Dam May 2001 (herein after called Design Manual ). The study of 
the earthquake time is considered the 50 % of the earthquake coefficient which is the design 
value of the gate structure. ,=0.08 0.5=0.04

a Allowable Stress 

The allowance Stresses of each material are as follow's table. 

Table C-2.1 Allowable Stree 

Material 
Allowable Stress (N/mm2) 

Remark 
Normal time Earthquake time 

Sheet pile (S355GP) 180 270  

Tie Rod SS400 D:less than 40mm 94 141  

D:more than40mm 86 129  

Weiling SS400 140 210  

b Safety factor 

The safety factors of penetration depth etc. are more than values as follow's table. The 
foundation conditions are sand layers based on geological investigations. 

Table C-2.2 Safety Factor 

Items 
Safety factor 

Remarks 
Normal time Earthquake time 

Shearing resistance of back filling in 
double sheet coffer dam 

1.20 1.0  

Sliding 1.20 1.0  

Bearing capacity 1.20 1.0  

Penetration depth of sheet pile 1.50 1.2 Sand layer

Impervious effect 3.50 3.0 Sand layer 

d Loading weight 

The standard value, 10 (kN/m2) of the loading weight is considered based on Guideline of 
temporary structure in road works by the Japan Road Association but the design values of the 
loading weight is reviewed accordingly, for examples, the works of large construction 
machine on double sheet coffer dam. 

e Design grand level 



The design grand level of the temporary works is decided by the design location of the 
regulators, survey results and the boring investigation data. 

f Earth pressure 

The earth pressures are calculated by the following equations based on Manual of steel 
double sheet pile method by the Ministry of Land, Infrastructure, Transport, and Tourism. 

Active earth pressure a a ( i i) 2 a 

Passive earth pressure p p ( i i) 2

Earth pressure at rest o o ( i i) 

Where are, 

 Pa:  Active earth pressure of each bottom layer (tf/m2) 

  The case of Pa < 0 is Pa=0 

 Pp: Passive earth pressure of each bottom layer (tf/m2) 

  Active earth pressure of each layer 

 ,a: 
2

2

2

cos

sinsin
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  Active earth pressure of each layer 
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2

2

2

cos

sinsin
1cos

cos
p

  Earth pressure at rest 

 ,o: ,o=1-sin  (sand) 
  =0.5 (clay) 

i: unit weight of each layer (kN/m3) 

 C: cohesion of each layer (kN/m2)   

 hi: thickness of each layer 

 q: loading 

g Water pressure distribution 

The water pressure distributions are divided into 4 types by the different from the foundation 
layers based on Manual of steel double sheet pile method by the Ministry of Land, 
Infrastructure, Transport, and Tourism. 



Table c-2.3 Type of Foundation 

No. Type of foundation Remarks 

Type Sand foundation Dirout case 

Type2 Clay foundation  

Type3 Foundation of alternate layer A  
(Upper sand +lower clay) 

Type4 Foundation of alternate layer B 
(Upper clay +lower sand) 

Water pressure distribution at stress check of sheet pile 

 Water pressure distribution at stability calculation of wall structure 



h Coefficient of subgrade reaction at horizontal level 

The bending moment of sheet pile is calculated by elasto-plasticity method based on Manual 
of steel double sheet pile method by the Ministry of Land, Infrastructure, Transport, and 
Tourism. The calculations of the coefficient of subgrade reaction at horizontal level are as 
follows: 

Coefficient of subgrade reaction at horizontal level H HO( H 0.3)-3/4

HO o 0.3 

Where is,  

k H  Coefficient of subgrade reaction at horizontal level (kN/m3) 

kHO  Coefficient of subgrade reaction at horizontal level with value 
of plate bearing test by rigid body of 30 cm diameter 

H  Horizontal loading width on foundation  

o  Coefficient used with evaluation of modulus of deformation 
and subgrade reaction  

Table C-2.4 Relation between o and 

Modulus of deformation by each test method Eo(kN/m2) 

Normal time Earthquake time 

Modulus of deformation in bore hole measurement 4 8 

Modulus of deformation by unconfined compression test or tri-axial 

compression test 
4 8 

Modulus of deformation by equation of Eo 2800N with N value of 

standard penetration test  
1 2 

(i) Water level 

The temporary design values of the water level at each canal are as follows: 

Table C-2.5 Discharge of Temporary Design 

NDGR Canal Temporary design discharge 
Ibrahimia Reg. Ibrahimia 162 m3/s 
Bahr Yusef Reg Bahr Yusef 185 m3/s 
Badraman Badraman 6 m3/s 

Diroutiah 10 m3/s 
Abo Gabal Reg. Abo Gabal 2 m3/s 

Irad Delgaw 6 m3/s 
Sahlyia Reg Sahlyia 3.5 m3/s 

The maximum water level by the results of hydraulic calculation is as follows 

Bahr Yusef canal: WL. 46.00 m 

Ibrahimia canal:    WL. 45.42 m (after bed excavation) 



The crest elevation of the coffer dam is EL. 47.0 m with the results of the Bahr Yusef canal. 
This water level is as follows: 

High water level at upstream WL. 46.3 m < 47.0 m 

and the high high water level is equal to the crest elevation. 

Table C-2.6 Design Discharge and Water Level 

NDGR Canal 

Maximum 
discharge 

Qmax 

(m3/s) 

Minimum 
discharge 

Qmin 

(m3/s) 

High high water 
level at upstream 
US. H.H.W.L (m) 

High water level 
at upstream 

US. H.W.L (m) 

Low water 
level at 

upstream 
US. L.W.L 

(m) 

Low water 
level at 

downstream. 
L.W.L (m) 

Ibrahimia Reg. Ibrahimia 186  23.6 47.0 46.3 45.9 45.13 
Bahr Yusef Reg Bahr Yusef 227  33.1 47.0 46.3 45.9 45.82 
Badraman Badraman 9  1.2 47.0 46.3 45.9 45.9 
 Diroutiah 12  1.7 47.0 46.3 45.9 45.9 
Abo Gabal Reg. Abo Gabal 7  0.9 47.0 46.3 45.9 45.9 

Irad Delgaw 9  1.3 47.0 46.3 45.9 45.9 
Sahlyia Reg Sahlyia 5  0.6 47.0 46.3 45.9 45.9 

(2) Calculation results 

1) Bahr Yusef Canal 

2) Ibrahimia Canal 

3) Abo Gabal Canal 

4) Sahelyia Canal 
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1   Desi gn c ondi t i on
Fi l e name: Bahr  Yusef  42, 355a

1. 1 Proper t i es
( 1) wal l  sc al e

  f i nal  wal l  wi dt h                      :    8. 000( m)

  l engt h o f  l ands i de f i nal  s heet  pi l e    :   19. 000( m)

  l engt h o f  r i ver si de  f i nal  sheet  pi l e  :   19. 000( m)

 

( 2) bas i c  dat a

  t i t l e                       :  Bahr Yus ef  2

  c omment                      :  

  wal l  t ype                   :  St eel  s heet  pi l e

  i nf l uenc e of  wat er  l evel     :  Yes  c ons i der

  wat er  uni t  wei ght  Gam. w     :  10. 00( kN/ m3)

  c hec k eart hquake cas e       :  Yes

  c hec k l i quef act i on c ase      :  No

  c hec k r i vers i de  s heet  pi l e   :  Yes

  t ens i l e member i nst al l at i on pos i t i on

 No  pos i t i on 
  G. L. ( m)  

  1
  2

   46. 000 
   42. 000 

 

1. 2 shape 
( 1) pl ane

  wal l  ext ensi on

 wal l
  No 

 i nt er  wl
 l en. ( m)  

  angl e  
  ( deg)   

 obj ect    
   wal l    

   1 
   2 
   3 

   60. 500
   88. 500
   60. 500

 - - - - . - - -
  130. 000
   90. 000

          
          
    O,    

  wal l  di r ec t i on:  Ver t i cal

 

( 2) si de

  t op of  f i l l i ng so i l                        :  G. L.  47. 000( m)

  t op of  l ands i de  s heet  pi l e                 :  G. L.  47. 000( m)

  t op of  r i ver s i de sheet  pi l e               :  G. L.  47. 000( m)

 

( 3) t ensi l e  member  pl anar l ayout

  t ens i l e member adj us t i ng i ns t al l at i on met hod  :  Equal l y l ayout

  wal l  1

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1
  2

      3. 600
      1. 800

    3. 000
    3. 000

      3  
      3  

    3. 00 
    3. 00 

      3   
      3   

  wal l  2

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1
  2

      3. 600
      1. 800

    3. 000
    3. 000

      3  
      3  

    3. 00 
    3. 00 

      2   
      2   
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  wal l  3

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1
  2

      1. 800
      1. 800

    3. 000
    3. 000

      3  
      3  

    3. 00 
    3. 00 

      2   
      2   

 

1. 3 Met hod
( 1) check poi nt s

  Chec k 4*  C > Sum( Gam. h)             :  No chec k

  Chec k shi e l di ng e f f ect              :  c heck s and gr ound

  Chec k di sc har ge                      :  No

  Chec k c i rc l e  sl ope                 :  No

  Chec k,  c hange o f  beari ng c apac i t y  :  No

 

( 2) des i gn met hod

  s hear def ormat i on f ai l ur e chec k poi nt s

    s ear ch t he  posi t i on o f  mi n FS             :  No

    di t t o sear c hi ng pi t ch                     :  1. 00( m)

    c al c ul at i on o f  se l f - wei ght                 :  Conf ormi ng des i gn manual

    c ons i der  ext ernal  f or c e above  t ensi l e member wi t h t he  l i mi t  equi val ent  met hod :  No c ons i der

    e l as t o - pl as t i c  anal ys i s and c al cul at i on condi t i on member f or ce  i n l i quef act i on 

    c oef f i c i ent  o f  al l owance  when t ensi l e member s pr i ng i s cal cul at ed Al p.  :  1. 0

    equi val ent  l oadi ng wi dt h f or  cal c ul at i on BH              :  10. 0m

    def ormat i on c oef f i c i ent  i n eart hquake            :  2. 00 o f  ordi nary t i me ( i nput )

    wal l  t i p bear i ng c ondi t i on                       :  Fr ee

    c al c ul at i on pi t ch                                :  0. 20( m)

    c hec k el as t i c  z one  i n el as t o - pl as t i c  c al cul at i on : No

    r equi r ed e l as t i c  z one  rat e  as  above               :  50. 0%

  des i gn o f  res i dual  wat er  l evel

  r es i dual  wat er  l evel  set t i ng(  r i ver si de wat er  l evel  -  l ands i de  wat er  l evel  ) *  rat i o:  0. 500

 

1. 4 St r at a dat a
( 1) so i l  char ac t er  o f  f i l l i ng s oi l

   f i l l ed    
    so i l      

   so i l  uni t  wei ght     

 wet    
 kN/ m3 

 s ubmr g
 kN/ m3 

 sat ur .
 kN/ m3 

 i nt er  
 f r i c   
 angl e  
 ( deg)  

   cohesi on         

    Co   
  kN/ m2  

i ncr ement  
k   kN/ m3 

  Sandy  s o i l    18. 0     9. 0    19. 0    30. 0       0. 0       0. 0 

 

( 2) Ri ver  s i de s ec t i on(  cur rent  gr ound l evel  G. L.  39. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4

  3. 000
  2. 000
  7. 000
  5. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 

    6. 0
    6. 0
    7. 0
   33. 0

 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0

      25. 0
      25. 0
      25. 0
      30. 0

   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0

        16800 
        16800 
        19600 
        92400 

 

( 3) Embankment  body sec t i on(  curr ent  ground l evel  G. L.  38. 500m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4

  3. 000
  2. 000
  7. 000
  5. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 

    6. 0
    6. 0
    7. 0
   33. 0

 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0

      25. 0
      25. 0
      25. 0
      30. 0

   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0

        16800 
        16800 
        19600 
        92400 
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( 4) Land si de  s ect i on(  cur r ent  gr ound l evel  G. L.  38. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4

  3. 000
  2. 000
  7. 000
  5. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 

    6. 0
    6. 0
    7. 0
   33. 0

 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0

      25. 0
      25. 0
      25. 0
      30. 0

   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0

        16800 
        16800 
        19600 
        92400 

 

1. 5 member s
( 1) wal l  dat a

  e f f ect i ve rat e of  s heet  pi l e

  moment  o f  i nert i a ( s t res s def or mat i on cal c ul at i on )  :   0. 45

  modul us of  s ect i on                                  :   0. 60

 

  l andsi de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

  r i vers i de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

( 2) t ensi l e  member ,  wai l i ng dat a

  t ens i l e member

 No
 pos i t i on
  G. L. ( m)

  t ns   
  mbr   
 spri ng
  t ns   

 t ns  mbr 
 H- pi t c h 
    m    

t ns  mbr
 di a   
   mm  

t ns mbr
 mat    

t ns  mbr
 number

t ns mbr

 di r ec t
 i put   

 t ns spri ng

 sprg c os t .
   kN/ m/ m  

 wai l i ng  
 mat er i al  

  1
  2

   46. 000
   42. 000

 Us e   
 Us e   

    3. 600
    1. 800

   25. 0
   75. 0

    7  
    7  

    1  
    1  

     No
     No

 - - - - - - - - - -
 - - - - - - - - - -

   SS400  
   SS400  

  wal i ng member

    wai l i ng member                :  H- s t ee l

    wai l i ng check equat i on        :  TL/ 10

 

 

1. 5 St udy cas e dat a
( 1) check c as e [ deal  Normal  t i me]

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Normal  t i me    Nor mal  t i me    Nor mal  t i me    

    wat er  l evel  c ondi t i on

    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  46. 000( m)

      l andsi de  wat er  l evel          :  G. L.  37. 500( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  41. 500( m)

      r i vers i de  wat er  l evel         :  G. L.  40. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)     0. 00    35. 00     0. 00  
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  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

( 2) check c as e [ deal  Eart hquake t i me]

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Eart hquake t i me Ear t hquake t i me Ear t hquake t i me

    desi gn s ei s mi ci t y

    *  desi gn s e i s mi ci t y          :  0. 04

    *  se i s mi c  ass umpt i on         :  Ri ver  s t andard met hod

    r esi st ant  moment  above  s hear  def ormat i on c heck l evel   :  Normal  t i me

    wat er  l evel  c ondi t i on

    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  46. 000( m)

      l andsi de  wat er  l evel          :  G. L.  37. 500( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  41. 500( m)

      r i vers i de  wat er  l evel         :  G. L.  40. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)     0. 00     0. 00     0. 00  

  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )
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    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

 

1. 7 c i r cul ar  f ai l ur e
  Not  cal c ul at e  c i r cul ar  f ai l ure

 

1. 8 di s charge  dat a
  not  chec k di s char ge

 

1. 9 Dr i l l hol e  l og 
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1. 10 St eel  dat a
s t eel  sheet  pi l e 

 No    s t eel  name      w    
   ( mm)   

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6
  7
  8

 I I   ̂          
 I I I  ^         
 I I I  ^         
 I V  ̂          
 VL  ̂          
 I Vw ^         
 PU28          
 PU28+1        

    400  
    400  
    400  
    400  
    500  
    600  
    600  
    600  

   100 
   125 
   130 
   170 
   200 
   210 
   227 
   228 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
   177. 0 
   101. 8 
   106. 2 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  225. 50 
  216. 00 
  226. 00 

    8740 
   16800 
   17400 
   38600 
   63000 
   56700 
   64460 
   68380 

      874 
     1340 
     1340 
     2270 
     3150 
     2700 
     2840 
     3000 

 

Wai l i ng(  H s t ee l  )

 No      s t eel  name          
  h  
 ( mm)

  B  
 ( mm)

    w  
   ( mm)

     
 ( mm)

   A   
  ( m2)  

   w   
 ( kg/ m)

   Zx   
  ( cm3)  

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15
 16
 17
 18
 19
 20
 21
 22
 23
 24
 25
 26
 27
 28
 29
 30
 31
 32
 33
 34
 35
 36
 37
 38
 39
 40
 41

 H |100 ~100 ~ 6 ~ 8     
 H |125 ~125 ~ 6 ~ 9     
 H |150 ~150 ~ 7 ~10     
 H |175 ~175 ~ 7 ~11     
 H |200 ~200 ~ 8 ~12     
 H |250 ~250 ~ 9 ~14     
 H |300 ~300 ~10 ~15     
 H |350 ~350 ~12 ~19     
 H |400 ~400 ~13 ~21     
 H |400 ~400 ~18 ~28     
 H |400 ~400 ~20 ~35     
 H |400 ~400 ~30 ~50     
 H |400 ~400 ~45 ~70     
 H |150 ~100 ~ 6 ~ 9     
 H |200 ~150 ~ 6 ~ 9     
 H |250 ~175 ~ 7 ~11     
 H |300 ~200 ~ 8 ~12     
 H |350 ~250 ~ 9 ~14     
 H |400 ~300 ~10 ~16     
 H |450 ~300 ~11 ~18     
 H |500 ~300 ~11 ~18     
 H |600 ~300 ~12 ~20     
 H |700 ~300 ~13 ~24     
 H |800 ~300 ~14 ~26     
 H |900 ~300 ~15 ~23     
 H |900 ~300 ~16 ~28     
 H |150 ~ 75 ~ 5 ~ 7     
 H |175 ~ 90 ~ 5 ~ 8     
 H |200 ~100 ~ 5 ~ 8     
 H |250 ~125 ~ 6 ~ 9     
 H |300 ~150 ~ 6 ~ 9     
 H |350 ~175 ~ 7 ~11     
 H |400 ~200 ~ 8 ~13     
 H |450 ~200 ~ 9 ~14     
 H |500 ~200 ~10 ~16     
 H |600 ~200 ~11 ~17     
 H |200 ~200 ~ 8 ~12 E   
 H |250 ~250 ~ 9 ~14 E   
 H |300 ~300 ~10 ~15 E   
 H |350 ~350 ~12 ~19 E   
 H |400 ~400 ~13 ~21 E   

  100
  125
  150
  175
  200
  250
  300
  350
  400
  414
  428
  458
  498
  148
  194
  244
  294
  340
  390
  440
  488
  588
  700
  800
  890
  900
  150
  175
  200
  250
  300
  350
  400
  450
  500
  600
  200
  250
  300
  350
  400

  100
  125
  150
  175
  200
  250
  300
  350
  400
  405
  407
  417
  432
  100
  150
  175
  200
  250
  300
  300
  300
  300
  300
  300
  299
  300
   75
   90
  100
  125
  150
  175
  200
  200
  200
  200
  200
  250
  300
  350
  400

    6. 0
    6. 5
    7. 0
    7. 5
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0
   18. 0
   20. 0
   30. 0
   45. 0
    6. 0
    6. 0
    7. 0
    8. 0
    9. 0
   10. 0
   11. 0
   11. 0
   12. 0
   13. 0
   14. 0
   15. 0
   16. 0
    5. 0
    5. 0
    5. 5
    6. 0
    6. 5
    7. 0
    8. 0
    9. 0
   10. 0
   11. 0
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0

    8
    9
   10
   11
   12
   14
   15
   19
   21
   28
   35
   50
   70
    9
    9
   11
   12
   14
   16
   18
   18
   20
   24
   26
   23
   28
    7
    8
    8
    9
    9
   11
   13
   14
   16
   17
   12
   14
   15
   19
   21

  21. 59
  30. 00
  39. 65
  51. 42
  63. 53
  91. 43
 118. 40
 171. 90
 218. 70
 295. 40
 360. 70
 528. 60
 770. 10
  26. 35
  38. 11
  55. 49
  71. 05
  99. 53
 133. 20
 153. 90
 159. 20
 187. 20
 231. 50
 263. 50
 266. 90
 305. 80
  17. 85
  22. 90
  26. 67
  36. 97
  46. 78
  62. 91
  83. 37
  95. 43
 112. 20
 131. 70
  51. 53
  78. 18
 104. 80
 154. 90
 197. 70

   16. 9
   23. 6
   31. 1
   40. 4
   49. 9
   71. 8
   93. 0
  135. 0
  172. 0
  232. 0
  283. 0
  415. 0
  605. 0
   20. 7
   29. 9
   43. 6
   55. 8
   78. 1
  105. 0
  121. 0
  125. 0
  147. 0
  182. 0
  207. 0
  210. 0
  240. 0
   14. 0
   18. 0
   20. 9
   29. 0
   36. 7
   49. 4
   65. 4
   74. 9
   88. 2
  103. 0
   55. 0
   80. 0
  100. 0
  150. 0
  200. 0

     76 
    134 
    216 
    331 
    472 
    860 
   1350 
   2280 
   3330 
   4480 
   5570 
   8170 
  12000 
    135 
    271 
    495 
    756 
   1250 
   1940 
   2490 
   2820 
   3890 
   5640 
   7160 
   7610 
   8990 
     89 
    138 
    181 
    317 
    481 
    771 
   1170 
   1460 
   1870 
   2520 
    366 
    708 
   1150 
   2000 
   2950 

  Not e : Use  one  set  of  t wo sheet s  f or  st r es s check,  and doubl y cons i der  i n proces s.
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1. 11 mat er i al  dat a
  s t ee l  sheet  pi l e mat eri al

  Young' s modul us   :  2. 00*  105  N/ mm2

  uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SY295         

normal  eart hq.

 SY390          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    216
     99

    324
    150

    235
    110

    353 
    165 

 

  Mat eri al  o f  s t eel  pi pe pi l e

  Young' s modul us   :  2. 00*  105  N/ mm2

  Uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 S,Y400        

normal  eart hq.

 SY490          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    140
     80

    210
    120

    185
    106

    278 
    160 

 

  mat eri al  o f  wai l i ng member

  Young' s modul us   :  2. 00*  105  N/ mm2

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SS400         

normal  eart hq.

 SM490          

normal  eart hq.  

 al l w bendi ng s t r     140     210     185     280 

 

  mat eri al  o f  t ensi l e  member

  Young' s modul us   :  2. 00*  105  N/ mm2

 No                      t ype                           

 al l w M s t r es s   
 ( uni t :  N/ mm2)   

normal  ear t hq.  

  1
  2
  3
  4
  5
  6
  7

 SS400 i  40mm j                                    
 SS400 i  40mm j                                    
 SS490 i  40mm j                                    
 SS490 i  40mm j                                    
      |490                                       
      |590                                       
      |690                                       

     94
     86
    110
    102
    125
    155
    176

    141 
    129 
    165 
    153 
    195 
    235 
    264 
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1. 12 st andard val ue
  ( 1) f ac t or  of  saf et y

     c heck i t ems             
   requr i e FS   

nor mal  eart hq.  

 c heck s hear def orm f ai l ur e  
 c heck s l i de                 
 c heck bear  c ap o f  f ound grnd
 c heck c i r c ul ar  s l ope         

 c hk embedment  (  sand gr nd  )
 c hk embedment  (  c l ay gr nd  )

 c hk s hi el di ng (  sand gr nd  )
 c hk s hi el di ng (  c l ay gr nd  )

   1. 20
   1. 20
   1. 20
   1. 20

   1. 50
   1. 20

   3. 25
   3. 00

   1. 00 
   1. 00 
   1. 00 
   1. 00 

   1. 20 
   1. 20 

 - - - - - -  
 - - - - - -  

  ( 2) des i gn met hod f or  l i quef act i on

    1) se i s mi ci t y f or  eval uat i ng l i quef ac t i on

 r egi on   st rong   mi ddl e   weak     

eart hq.      0. 18     0. 15     0. 12   

    2) so i l  l ayer  c l as s i f i c at i on acc or di ng t o  FL

      FL r ange        c l ass       

 <= 1. 00           
 1. 00<= and <=1. 30 
 >= 1. 30           

  l i quef i ed   
semi - l i quef i ed
non- l i quef i ed 

    3) c l as si f i c at i on

        i nt ernal l y f i xed

 c l ass i f i -  
   c at i on  

 i ncr ement  
 vi br at i on 

 ac t i ve      
 pass i ve    

 l i quef i ed 
 s emi - l i q  
 non- l i q   

 cons i der   
    not     
    not     

  not        
  not        
  ordi nar y  

    4) mi ni mum embedment  l engt h t o  non- l i quef i ed l ayer  at  t i p:  1. 000( m)

    5) eval uat i on met hod o f  embedment  l engt h  :  suppos e bot h f r ont  and bac k si de  of  wal l  s at i s f i ed
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2   Abbr evi at i on Tabl e

 No     Abbrevi at i on             St andar d nomenc l at ur e          

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

act v                

agl                  

bear  c ap.  f ac        

bf                   

bt                   

c nt rt                

c o.  c oor d.           

c oe f f                

c oh                 

c omb                

c oord               

c rs  ar ea            

c s                  

df r                  

di a                 

ear t hq.              

ecc                  

e f f sr c hg            

e l                   

embd L              

e - prs s               

exv                 

f rc                  

f req c ompo          

f r i c                 

Fs                  

H-                   

i nc                  

i nr t                 

i nt er                

l d                  

LEM                 

l i q                 

l v                  

l y                  

l yr  t hck            

mat                  

max                 

mbr                  

mi n                 

mt                   

mt hd                

nd                  

ac t i ve                                   

angl e                                   

bear i ng c apac i t y f ac t or                  

be f ore                                   

bet ween                                 

conc ent rat ed                            

coor di nat e                              

coef f i c i ent                              

cohesi on,  c ohesi ve                       

combi nat i on                             

coor di nat e                              

cr os s s ec t i on ar ea                      

case                                     

de f ormat i on                             

di amet er                                 

eart hquake                              

ec cent r i c i t y                            

ef f ect i ve  s ur c harge                     

el as t i c                                  

embedment  l engt h                        

eart h press ur e                           

excavat i on                              

f orc e                                   

f r equency c omponent                      

f r i c t i on                                

saf et y f act or                            

hori zont al                               

i ncr ement                                

i ner t i a f or ce                            

i nt ernal ,  i nner                         

l oad                                    

l i mi t  equi l i br i um met hod                

l i quef act i on                            

l eve l                                    

l ayer                                    

l ayer  t hi cknes s                         

mat eri al                                 

maxi mum                                 

member                                   

mi ni mum                                 

moment                                   

met hod                                  

node                                     
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 No     Abbrevi at i on             St andar d nomenc l at ur e          

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

  64

  65

  66

  67

  68

  69

  70

non- l i q             

num                 

pl                   

prs s                

pss v                

r ct                  

r dc  f c r              

r el st i f f             

r f r m                

r sd                 

r sl t  f rc             

r ss t                 

s at ur                

s d                  

s emi - l i q            

s t bl                 

s t f f ns               

s t nd                

s t r                  

s ubmr g              

Sum                 

t ns                  

w/                   

wl                   

wt                   

WT                  

wt r  pr ss             

non- l i quef act i on                        

number                                   

pl as t i c                                  

pr es sur e                                

pass i ve                                  

reac t i on ( f or c e)                         

reduct i on f ac t or                         

re l at i ve st i f f ness                       

re i nf or cement  f orc e,  det err ent  f or ce     

resi dual                                 

resul t ant  f or c e                         

resi st anc e                              

sat urat i on                              

si de                                     

semi - l i quef ac t i on                       

st abi l i t y                               

st i f f ness ,  def or mat i on modul us( c oef f . )   

st andar d                                

st ress                                   

submer ge,  under wat er                    

summat i on                               

t ens i on,  t ens i l e                         

wi t h c ons i der at i on                      

wal l                                     

wei ght                                   

wat er ,  wat er  l i ne,  water  l evel           

wat er  press ur e                           
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3   Resul t  t abl e

3. 1 t abl e of  st abi l i t y cal cul at i on resul t
Res ul t s of  wal l  wi dt h B=  8. 000( m) ,  L o f  s heet  pi l e l ands i de LR= 19. 000( m) ,  r i vers i de LL= 19. 000( m)

( 1) check r es ul t  on shear def or mat i on f ai l ure

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel   

   28. 000
   33. 500
   35. 500
   38. 500

   10. 500
    5. 000
    3. 000
    0. 000

        2117. 14
        2350. 88
        1726. 04
         703. 13

        7645. 46
        5146. 83
        4256. 39
        2983. 06

  3. 61 >= 1. 20
  2. 19 >= 1. 20
  2. 47 >= 1. 20
  4. 24 >= 1. 20

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel   

   28. 000
   33. 500
   35. 500
   38. 500

   10. 500
    5. 000
    3. 000
    0. 000

        3543. 77
        2993. 13
        2183. 03
         948. 94

        6587. 56
        4783. 96
        3957. 98
        2811. 89

  1. 86 >= 1. 00
  1. 60 >= 1. 00
  1. 81 >= 1. 00
  2. 96 >= 1. 00

( 2) check r es ul t  f or  s l i de

      Chec k onl y at  t i p o f  embedment .

   c heck c ase         
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 H- f rc  sum 
  Fd( kN/ m)  

 r ss t  s um  
  Fr ( kN/ m)  

 Fact or  of     
 s af et y F     

   28. 000
   28. 000

   10. 500
   10. 500

    1069. 93
    1181. 20

    2555. 54
    2348. 75

  2. 39 >= 1. 20
  1. 99 >= 1. 00

( 3) check r es ul t  on beari ng c apac i t y o f  f oundat i onal  ground

      Chec k onl y at  t i p o f  embedment .

   c heck c ase            c hec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
  Qu( kN/ m)    

V- Gam. 2. Df . Be
     ( kN/ m)   

 Fac t or  of    
  saf et y   F 

   28. 000
   28. 000

   10. 500
   10. 500

      7708. 78
      4898. 36

      1467. 50
      1373. 60

   5. 25>=1. 20
   3. 57>=1. 00

 

*  c hec k resul t  on embedment

( 1) check r es ul t  bas ed on t he  l i mi t  equi l i bri um met hod

    * ) l andsi de  sheet  pi l e

    t ot al  l engt h= 19. 000m(  G. L.  28. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

   17. 160
   14. 930

   19. 000
   19. 000

    8991. 98
    8539. 36

   15638. 55
   14847. 00

  1. 74 >= 1. 50
  1. 74 >= 1. 20

    * ) r i vers i de  s heet  pi l e

    t ot al  l engt h= 19. 000 m(  G. L.  28. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

   14. 450
   12. 430

   19. 000
   19. 000

    7811. 12
    7371. 04

   16798. 52
   15943. 66

  2. 15 >= 1. 50
  2. 16 >= 1. 20

( 2) check r es ul t  on wat er  s hi el di ng ef f ec t

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

5   

( 3)  c hec k about  4c  > Sum( Gam. h)

    Not  chec k about  4c  > Sum( Gam. h)  
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3. 2 t abl e of  member  f or ce  check resul t
( 1) bendi ng,  shear ,  di s pl ac ement  r es ul t s

    * ) l andsi de  sheet  pi l e

    Tot al  l engt h = 19. 000m(  G. L.  28. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

     270. 78
    - 274. 93

   42. 000
   38. 400

    - 243. 35
    - 198. 55

   42. 000
   42. 000

      40. 16
     - 41. 14

   37. 200 
   47. 000 

    * ) r i vers i de  s heet  pi l e

    Tot al  l engt h = 19. 000m(  G. L.  28. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

    - 183. 37
    - 120. 54

   42. 000
   42. 000

     165. 70
     132. 03

   42. 000
   42. 000

     - 15. 67
      - 9. 41

   37. 000 
   38. 200 

( 2) res ul t  of  t ens i l e member reac t i on

    * ) l andsi de  sheet  pi l e

   c heck c ase         
   f or  r eac t i on      

  upper   
  (  kN/ m)

 l ower     
  (  kN/ m)  

     0. 00
     0. 00

  - 380. 88 
  - 282. 18 

    * ) r i vers i de  s heet  pi l e

 c heck c as e           
 f or  r eact i on        

 upper    
  (  kN/ m)

 l ower     
  (  kN/ m)  

    21. 85
     3. 34

   281. 38 
   212. 32 

( 3) t abl e  o f  check r es ul t  on l engt h of  e l as t i c  st at e

    Not  chec k f or  e l as t i c  st at e
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3. 3 t abl e of  member  f or ce  cal cul at i on resul t  ( wal l ,  t ensi l e member ,  wai l i ng)
( 1) wal l

    s ect i on t ype:  St eel  s heet  pi l e

    uni t ( N/ mm2)

    St ee l  name       
    St ee l  name       

    Exami ned case     

 Lands i de  s heet  pi l e            

 PU28+1                        
 SY295                         

Bendi ng s t r es s  Shear  st r es s   

 Ri ver  si de  s heet  pi l e           

 PU28+1                         
 SY295                          

 Bendi ng st res s  Shear  s t ress    

  150. 4<= 216. 0
  152. 7<= 324. 0

   10. 8<=  99. 0
    8. 8<= 150. 0

  101. 9<= 216. 0
   67. 0<= 324. 0

    7. 3<=  99. 0 
    5. 8<= 150. 0 

( 2) t ensi l e  member

  1) upper t ens i l e  member

    di amet er           :  Phi  25( mm)

    mat eri al           :       |690

    i nst al l i ng pi t c h  :    3. 600( m)

    number  i n use      :   1

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

             0. 0<= 176. 0         
             0. 0<= 264. 0         

             160. 3<= 176. 0            
              24. 5<= 264. 0            

  2) l ower t ens i l e  member

    di amet er           :  Phi  75( mm)

    mat eri al           :       |690

    i nst al l i ng pi t c h  :    1. 800( m)

    number  i n use      :   1

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

           155. 2<= 176. 0         
           115. 0<= 264. 0         

             114. 6<= 176. 0            
              86. 5<= 264. 0            

( 3) wai l i ng member

  1) upper wi l i ng member

    s t ee l  mat er i al    :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use   :  SS400

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

             0. 0<= 140. 0         
             0. 0<= 210. 0         

              65. 6<= 140. 0            
              10. 0<= 210. 0            

  2) l ower wai l i ng member

    s t ee l  mat er i al    :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use   :  SS400

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

           130. 7<= 140. 0         
            96. 8<= 210. 0         

              96. 6<= 140. 0            
              72. 9<= 210. 0            
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4. 1 cal cul at i on o f  ext ernal  f or ces

4. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e ( r i ver si de sect i on:  worki ng ext er nal  f or ce)

    H. W. L.   46. 000( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  2. 000
       

  6. 000
       

     0. 00 
    40. 00 

    40. 00 
    42. 50 

    42. 50 
    70. 00 

    70. 00 
    85. 00 

    85. 00 
    78. 29 

    78. 29 
    69. 34 

    69. 34 
    42. 50 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h)  + q ) -  2c *Sqrt ( ,a)

                         c os 2( Phi -  Thet a)
  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

      wher e,  as sume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 512

   35. 512
   34. 000

   34. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  0. 488
       

  1. 512
       

  7. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    31. 39

    31. 39
    45. 00

    45. 00
   108. 00

   108. 00
   153. 00

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 333
       

   - 12. 74
    - 7. 26

    - 7. 26
    - 1. 78

    - 1. 78
     0. 00

     0. 00
     5. 52

     5. 52
    31. 09

    24. 45
    39. 45

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     5. 52 

     5. 52 
    31. 09 

    24. 45 
    39. 45 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

    wher e,  ass ume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   26. 000

   26. 000
   21. 000

  0. 500
       

  2. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    31. 50

    31. 50
    49. 50

    49. 50
   112. 50

   112. 50
   157. 50

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

  3. 000
       

      31. 39 
      53. 57 

      53. 57 
     109. 01 

     109. 01 
     153. 36 

     153. 36 
     308. 58 

     372. 14 
     507. 14 

( 4) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   26. 500

   26. 500
   21. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
    53. 00

    53. 00
   125. 00

   125. 00
   129. 50

   129. 50
   158. 75

   158. 75
   167. 75

   167. 75
   185. 75

   185. 75
   203. 75

   203. 75
   266. 75

   266. 75
   311. 75

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 333
       

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    52. 92

    51. 69
    55. 34

    55. 34
    62. 65

    62. 65
    69. 95

    69. 95
    95. 52

    77. 37
    92. 37

    11. 67 
    17. 67 

    17. 67 
    41. 67 

    41. 67 
    43. 17 

    43. 17 
    52. 92 

    51. 69 
    55. 34 

    55. 34 
    62. 65 

    62. 65 
    69. 95 

    69. 95 
    95. 52 

    77. 37 
    92. 37 
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( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   26. 500

   26. 500
   21. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
    53. 00

    53. 00
   125. 00

   125. 00
   129. 50

   129. 50
   158. 75

   158. 75
   167. 75

   167. 75
   185. 75

   185. 75
   203. 75

   203. 75
   266. 75

   266. 75
   311. 75

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

  3. 000
       

     105. 00 
     159. 00 

     159. 00 
     375. 00 

     375. 00 
     388. 50 

     388. 50 
     476. 25 

     422. 54 
     444. 72 

     444. 72 
     489. 07 

     489. 07 
     533. 42 

     533. 42 
     688. 64 

     834. 89 
     969. 89 

( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  resi st ant  moment  c al cul at i on)

  No 
  dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    45. 00

    45. 00
   108. 00

   108. 00
   153. 00

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

  3. 000
       

      31. 39 
      64. 66 

      64. 66 
      97. 92 

      97. 92 
     142. 27 

     142. 27 
     297. 50 

     358. 64 
     493. 64 
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4. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   41. 750( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

     0. 00 
    32. 50 

    32. 50 
    42. 50 

    42. 50 
    33. 55 

    33. 55 
    24. 61 

    24. 61 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  worki ng ext er nal  f or ce)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   26. 500

   26. 500
   21. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
    53. 00

    53. 00
   125. 00

   125. 00
   129. 50

   129. 50
   158. 75

   158. 75
   167. 75

   167. 75
   185. 75

   185. 75
   203. 75

   203. 75
   266. 75

   266. 75
   311. 75

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 333
       

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    52. 92

    51. 69
    55. 34

    55. 34
    62. 65

    62. 65
    69. 95

    69. 95
    95. 52

    77. 37
    92. 37

    11. 67 
    17. 67 

    17. 67 
    41. 67 

    41. 67 
    43. 17 

    43. 17 
    52. 92 

    51. 69 
    55. 34 

    55. 34 
    62. 65 

    62. 65 
    69. 95 

    69. 95 
    95. 52 

    77. 37 
    92. 37 

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   26. 000

   26. 000
   21. 000

  0. 500
       

  2. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    31. 50

    31. 50
    49. 50

    49. 50
   112. 50

   112. 50
   157. 50

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

  3. 000
       

      31. 39 
      53. 57 

      53. 57 
     109. 01 

     109. 01 
     153. 36 

     153. 36 
     308. 58 

     372. 14 
     507. 14 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on)

  po= ,o(  Sum( Gam. h) + q )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   26. 000

   26. 000
   21. 000

  0. 500
       

  2. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    31. 50

    31. 50
    49. 50

    49. 50
   112. 50

   112. 50
   157. 50

  0. 577
       

  0. 577
       

  0. 577
       

  0. 577
       

  0. 500
       

       0. 00 
       5. 20 

       5. 20 
      18. 19 

      18. 19 
      28. 58 

      28. 58 
      64. 96 

      56. 25 
      78. 75 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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4. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

    s i de  press ure  i nt ensi t y t abl e  f or  r i vers i de sheet  pi l e cal cul at i on i s  s hown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on )

    R. W. L.   41. 500( m)

    L. W. L.   40. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

     0. 00 
    15. 00 

    15. 00 
    13. 13 

    13. 13 
    11. 88 

    11. 88 
     9. 38 

     9. 38 
     6. 88 

     6. 88 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

   47. 000
   42. 000

   42. 000
   41. 500

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   26. 500

   26. 500
   21. 500

  5. 000
       

  0. 500
       

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
   125. 00

   125. 00
   134. 00

   134. 00
   147. 50

   147. 50
   161. 00

   161. 00
   170. 00

   170. 00
   188. 00

   188. 00
   206. 00

   206. 00
   269. 00

   269. 00
   314. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 333
       

    11. 67
    41. 67

    41. 67
    44. 67

    44. 67
    49. 17

    49. 17
    53. 67

    52. 60
    56. 25

    56. 25
    63. 56

    63. 56
    70. 87

    70. 87
    96. 43

    78. 12
    93. 12

    11. 67 
    41. 67 

    41. 67 
    44. 67 

    44. 67 
    49. 17 

    49. 17 
    53. 67 

    52. 60 
    56. 25 

    56. 25 
    63. 56 

    63. 56 
    70. 87 

    70. 87 
    96. 43 

    78. 12 
    93. 12 

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e(  out  of  embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    45. 00

    45. 00
   108. 00

   108. 00
   153. 00

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

  3. 000
       

      31. 39 
      64. 66 

      64. 66 
      97. 92 

      97. 92 
     142. 27 

     142. 27 
     297. 50 

     358. 64 
     493. 64 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.



FORUM8

( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( out  of  embankment  s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    45. 00

    45. 00
   108. 00

   108. 00
   153. 00

  0. 577
       

  0. 577
       

  0. 577
       

  0. 577
       

  0. 500
       

       0. 00 
       7. 79 

       7. 79 
      15. 59 

      15. 59 
      25. 98 

      25. 98 
      62. 36 

      54. 00 
      76. 50 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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4. 2 St abi l i t y anal ysi s

4. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel  

   28. 000
   33. 500
   35. 500
   38. 500

   10. 500
    5. 000
    3. 000
    0. 000

      2117. 14  
      2350. 88  
      1726. 04  
       703. 13  

      7645. 46  
      5146. 83  
      4256. 39  
      2983. 06  

   3. 61>=1. 20 
   2. 19>=1. 20 
   2. 47>=1. 20 
   4. 24>=1. 20 

 

( 2) check l evel (  Embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      2117. 14 

      7645. 46 

    3. 61>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

      7651. 77 
       258. 05 
      5792. 68 
         0. 00 

      2117. 14 

    a. wat er  pr ess ur e moment



FORUM8

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  2. 000
       

  6. 000
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    85. 00

    85. 00
    78. 29

    78. 29
    69. 34

    69. 34
    42. 50

         
         

    80. 00
         

    10. 31
         

   154. 69
         

   116. 25
         

   122. 47
         

   147. 63
         

   335. 53
         

         
   966. 88

   15. 333
         

   13. 874
         

   12. 263
         

   10. 226
         

    8. 760
         

    7. 020
         

    3. 240
         

         
         

    1226. 67 
            

     143. 07 
            

    1896. 93 
            

    1188. 75 
            

    1072. 85 
            

    1036. 40 
            

    1087. 11 
            

            
    7651. 77 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 512

   35. 512
   34. 000

   34. 000
   28. 000

         
         

  1. 500
       

  1. 500
       

  0. 488
       

  1. 512
       

  6. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     5. 52

     5. 52
    27. 44

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     4. 17
         

    98. 88
         

         
   103. 06

   10. 250
         

    8. 750
         

    7. 756
         

    6. 504
         

    2. 335
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

      27. 15 
            

     230. 90 
            

            
     258. 05 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   28. 000

         
         

  0. 500
       

  2. 500
       

  2. 000
       

  5. 000
       

       
       

    31. 39
    53. 57

    53. 57
   109. 01

   109. 01
   153. 36

   153. 36
   264. 23

         
         

    21. 24
         

   203. 22
         

   262. 36
         

  1043. 98
         

         
  1530. 80

    9. 728
         

    8. 108
         

    5. 944
         

    2. 279
         

         
         

     206. 63 
            

    1647. 69 
            

    1559. 40 
            

    2378. 95 
            

            
    5792. 68 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)
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  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      7645. 46 
         0. 00 
       388. 80 
         0. 00 

      7645. 46 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    3420. 34*  ( 1+  1. 235 ) =    7645. 46( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

     
Sum  

   31. 625
   28. 000

         
         

  3. 625
       

       
       

   574. 99
   655. 38

         
         

    76. 80
    90. 04

         
         

   498. 19
   565. 34

         
         

  1927. 65
         

         
  1927. 65

    1. 774
         

         
         

    3420. 34 
            

            
    3420. 34 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 

   I nt er val  Sum( Bp)  + Ba                                                             

   31. 625    28. 000   3. 625   25. 00    0. 00   32. 50     5. 690   57. 50     2. 309     7. 999 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  33. 500m )



FORUM8

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      2350. 88 

      5146. 83 

    2. 19>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

      3100. 82 
         4. 96 
       754. 90 
         0. 00 

      2350. 88 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   33. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  2. 000
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    85. 00

    85. 00
    78. 29

    78. 29
    69. 34

    69. 34
    67. 11

         
         

    80. 00
         

    10. 31
         

   154. 69
         

   116. 25
         

   122. 47
         

   147. 63
         

    34. 11
         

         
   665. 46

    9. 833
         

    8. 374
         

    6. 763
         

    4. 726
         

    3. 260
         

    1. 520
         

    0. 251
         

         
         

     786. 67 
            

      86. 35 
            

    1046. 15 
            

     549. 38 
            

     399. 28 
            

     224. 43 
            

       8. 57 
            

            
    3100. 82 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 512

   35. 512
   34. 000

   34. 000
   33. 500

         
         

  1. 500
       

  1. 500
       

  0. 488
       

  1. 512
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     5. 52

     5. 52
     7. 35

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     4. 17
         

     3. 22
         

         
     7. 39

    4. 750
         

    3. 250
         

    2. 256
         

    1. 004
         

    0. 238
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       4. 19 
            

       0. 77 
            

            
       4. 96 



FORUM8

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 500

         
         

  0. 500
       

  2. 500
       

  1. 500
       

       
       

    31. 39
    53. 57

    53. 57
   109. 01

   109. 01
   142. 27

         
         

    21. 24
         

   203. 22
         

   188. 46
         

         
   412. 92

    4. 228
         

    2. 608
         

    0. 717
         

         
         

      89. 81 
            

     529. 98 
            

     135. 11 
            

            
     754. 90 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      4369. 23 
       777. 60 
       388. 80 
      3549. 33 

      5146. 83 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2751. 00*  ( 1+  0. 588 ) =    4369. 23( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   37. 125
   35. 500

   35. 500
   33. 500

         
         

  1. 625
       

  2. 000
       

       
       

   453. 03
   489. 07

   489. 07
   533. 42

         
         

    56. 71
    62. 65

    62. 65
    69. 95

         
         

   396. 32
   426. 42

   426. 42
   463. 46

         
         

   668. 47
         

   889. 88
         

         
  1558. 36

    2. 803
         

    0. 986
         

         
         

    1873. 46 
            

     877. 53 
            

            
    2751. 00 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   37. 125
   35. 500

   35. 500
   33. 500

  1. 625
  2. 000

  25. 00
  25. 00

   0. 00
   0. 00

  32. 50
  32. 50

    2. 551
    3. 139

  57. 50
  57. 50

    1. 035
    1. 274

    3. 586 
    4. 414 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )



FORUM8

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,    3549. 33 ) =     777. 60( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   33. 500
   28. 000

         
         

  5. 500
       

       
       

   153. 36
   275. 32

         
         

  1178. 87
         

         
  1178. 87

    3. 011
         

         
         

    3549. 33 
            

            
    3549. 33 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  35. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      1726. 04 

      4256. 39 

    2. 47>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

      1910. 08 
         0. 00 
       184. 03 
         0. 00 

      1726. 04 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    85. 00

    85. 00
    78. 29

    78. 29
    76. 05

         
         

    80. 00
         

    10. 31
         

   154. 69
         

   116. 25
         

   122. 47
         

    38. 59
         

         
   522. 30

    7. 833
         

    6. 374
         

    4. 763
         

    2. 726
         

    1. 260
         

    0. 251
         

         
         

     626. 67 
            

      65. 73 
            

     736. 77 
            

     316. 88 
            

     154. 34 
            

       9. 69 
            

            
    1910. 08 



FORUM8

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 512

   35. 512
   35. 500

         
         

  1. 500
       

  1. 500
       

  0. 488
       

  0. 012
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 04

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 00
         

         
     0. 00

    2. 750
         

    1. 250
         

    0. 256
         

    0. 004
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 500

         
         

  0. 500
       

  2. 000
       

       
       

    31. 39
    53. 57

    53. 57
    97. 92

         
         

    21. 24
         

   151. 49
         

         
   172. 73

    2. 228
         

    0. 902
         

         
         

      47. 33 
            

     136. 70 
            

            
     184. 03 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      3478. 79 
       777. 60 
       388. 80 
      6184. 21 

      4256. 39 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2571. 28*  ( 1+  0. 353 ) =    3478. 79( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   39. 097
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

         
         

  0. 597
       

  1. 000
       

  2. 000
       

       
       

   460. 13
   476. 25

   422. 54
   444. 72

   444. 72
   489. 07

         
         

    51. 13
    52. 92

    51. 69
    55. 34

    55. 34
    62. 65

         
         

   409. 01
   423. 33

   370. 85
   389. 37

   389. 37
   426. 42

         
         

   248. 45
         

   380. 11
         

   815. 79
         

         
  1444. 36

    3. 297
         

    2. 496
         

    0. 985
         

         
         

     819. 10 
            

     948. 74 
            

     803. 44 
            

            
    2571. 28 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .



FORUM8

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   39. 097
   38. 500
   37. 500

   38. 500
   37. 500
   35. 500

  0. 597
  1. 000
  2. 000

  30. 00
  25. 00
  25. 00

   0. 00
   0. 00
   0. 00

  30. 00
  32. 50
  32. 50

    1. 034
    1. 570
    3. 139

  60. 00
  57. 50
  57. 50

    0. 345
    0. 637
    1. 274

    1. 379 
    2. 207 
    4. 414 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,    6184. 21 ) =     777. 60( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   35. 500
   34. 000

   34. 000
   28. 000

         
         

  1. 500
       

  6. 000
       

       
       

   109. 01
   142. 27

   142. 27
   275. 32

         
         

   188. 46
         

  1252. 77
         

         
  1441. 23

    0. 783
         

    4. 819
         

         
         

     147. 58 
            

    6036. 63 
            

            
    6184. 21 

 

( 5) check l evel (  Cur rent  gr ound l evel :  G. L.  38. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       703. 13 

      2983. 06 

    4. 24>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       703. 13 
         0. 00 
         0. 00 
         0. 00 

       703. 13 



FORUM8

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    75. 00

         
         

    80. 00
         

    10. 31
         

   154. 69
         

    36. 25
         

         
   281. 25

    4. 833
         

    3. 374
         

    1. 763
         

    0. 247
         

         
         

     386. 67 
            

      34. 79 
            

     272. 71 
            

       8. 96 
            

            
     703. 13 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

     
Sum  

   39. 000
   38. 500

         
         

  0. 500
       

       
       

     0. 00
     0. 00

         
         

     0. 00
         

         
     0. 00

    0. 250
         

         
         

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      2205. 46 
       777. 60 
       388. 80 
     10898. 64 

      2983. 06 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2205. 46*  ( 1+  0. 000 ) =    2205. 46( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 964
   41. 750

   41. 750
   38. 500

         
         

  0. 214
       

  3. 250
       

       
       

   376. 94
   388. 50

   388. 50
   476. 25

         
         

    41. 88
    43. 17

    43. 17
    52. 92

         
         

   335. 06
   345. 33

   345. 33
   423. 33

         
         

    72. 80
         

  1249. 08
         

         
  1321. 89

    3. 356
         

    1. 570
         

         
         

     244. 36 
            

    1961. 10 
            

            
    2205. 46 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .
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  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 964
   41. 750

   41. 750
   38. 500

  0. 214
  3. 250

  30. 00
  30. 00

   0. 00
   0. 00

  30. 00
  30. 00

    0. 371
    5. 629

  60. 00
  60. 00

    0. 124
    1. 876

    0. 494 
    7. 506 

    8. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,   10898. 64 ) =     777. 60( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 500
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

         
         

  1. 000
       

  1. 500
       

  2. 000
       

  6. 000
       

       
       

    42. 48
    64. 66

    64. 66
    97. 92

    97. 92
   142. 27

   142. 27
   275. 32

         
         

    53. 57
         

   121. 93
         

   240. 19
         

  1252. 77
         

         
  1668. 46

    0. 534
         

    1. 801
         

    3. 562
         

    7. 819
         

         
         

      28. 63 
            

     219. 62 
            

     855. 45 
            

    9794. 95 
            

            
   10898. 64 
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4. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    28. 000    10. 500     1069. 93     2555. 54    2. 39>=1. 20 

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

      1069. 93 

      2555. 54 

   2. 39>=1. 20 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       966. 88 
       103. 06 
         0. 00 

      1069. 93 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

    1024. 74 
    1530. 80 

    2555. 54 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   8. 000+  2026. 00*  t an( 25. 00)  Deg.

          =  1024. 74( kN/ m)

    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    218. 25+  35. 00 ) *   8. 000=  2026. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.
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  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 

Sum  

   47. 000
   46. 000
   42. 000
   41. 750
   38. 500
   37. 500
   35. 500
   33. 500

         

   46. 000
   42. 000
   41. 750
   38. 500
   37. 500
   35. 500
   33. 500
   28. 000

         

  1. 000
  4. 000
  0. 250
  3. 250
  1. 000
  2. 000
  2. 000
  5. 500

 19. 000

   18. 0  
   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    18. 00 
    72. 00 
     4. 50 
    29. 25 
     9. 00 
    18. 00 
    18. 00 
    49. 50 

   218. 25 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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4. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 20 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      28. 000    10. 500       7708. 78       1467. 50     5. 25>=1. 20  

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

     2026. 00  
       10. 500 
        9. 00  
        5. 910 

     1467. 50  

     2117. 14  
        0. 00  
        1. 045 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

     7708. 78  

   5. 25>=1. 20 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

      7651. 77
       258. 05
      5792. 68
         0. 00

      2117. 14

 H- f or ce       
    Hb( kN/ m)   

       966. 88 
       103. 06 
      1530. 80 
         0. 00 

         0. 00 

    a. wat er  pr ess ur e

      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e
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      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =  2026. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =    2117. 14/   2026. 00

          =  1. 045( m)

      Be= B-  2e

          =  8. 000-  2. 0*  1. 045

          =  5. 910( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/   2026. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   38. 500
   37. 500
   35. 500
   33. 500

         

   37. 500
   35. 500
   33. 500
   28. 000

         

  1. 000
  2. 000
  2. 000
  5. 500

 10. 500

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
    18. 00 
    18. 00 
    49. 50 

    94. 50 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am
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4. 3 l andsi de sheet  pi l e

4. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   41. 750( m)

L. W. L             :   37. 500( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       29. 840

     6504. 29 

     9758. 68 

 1. 500>=1. 50 

    i n use     

       28. 000 

     8991. 98  

    15638. 55  

 1. 739>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

         
         

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

       
       

    41. 67
    43. 17

    43. 17
    52. 92

    51. 69
    55. 34

    55. 34
    62. 65

    62. 65
    69. 95

    69. 95
    90. 04

         
         

    10. 60
         

   156. 14
         

    53. 51
         

   117. 99
         

   132. 60
         

   439. 98
         

         
   910. 83

    0. 126
         

    1. 930
         

    4. 006
         

    5. 521
         

    7. 518
         

   11. 365
         

         
         

       1. 33 
            

     301. 34 
            

     214. 36 
            

     651. 37 
            

     996. 93 
            

    5000. 47 
            

            
    7165. 81 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

         
         

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

       
       

     0. 00
    32. 50

    32. 50
    42. 50

    42. 50
    33. 55

    33. 55
    24. 61

    24. 61
     0. 00

         
         

    52. 81
         

    37. 50
         

    76. 05
         

    58. 16
         

    67. 66
         

         
   292. 19

    2. 417
         

    4. 022
         

    5. 461
         

    7. 449
         

   10. 333
         

         
         

     127. 63 
            

     150. 83 
            

     415. 31 
            

     433. 20 
            

     699. 20 
            

            
    1826. 17 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   28. 000

         
         

  0. 500
       

  2. 500
       

  2. 000
       

  5. 000
       

       
       

    31. 39
    53. 57

    53. 57
   109. 01

   109. 01
   153. 36

   153. 36
   264. 23

         
         

    21. 24
         

   203. 22
         

   262. 36
         

  1043. 98
         

         
  1530. 80

    4. 272
         

    5. 892
         

    8. 056
         

   11. 721
         

         
         

      90. 73 
            

    1197. 39 
            

    2113. 70 
            

   12236. 73 
            

            
   15638. 55 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

       270. 78
      - 243. 35
         0. 00
      - 380. 88

 poi nt s       

  G. L.  42. 000 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   35. 500

   35. 500
   35. 000

   35. 000
   33. 500

   33. 500
   33. 000

   33. 000
   28. 000

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    52. 92

    51. 69
    53. 51

    53. 51
    55. 34

    55. 34
    62. 65

    62. 65
    64. 47

    64. 47
    69. 95

    69. 95
    71. 78

    71. 78
    90. 04

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    32. 50

    32. 50
    37. 50

    37. 50
    42. 50

    42. 50
    33. 55

    33. 55
    31. 32

    31. 32
    24. 61

    24. 61
    22. 37

    22. 37
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    31. 39
    53. 57

    53. 57
    97. 92

    97. 92
   109. 01

   109. 01
   142. 27

   142. 27
   153. 36

   153. 36
   264. 23

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     5. 20

     5. 20
    15. 59

    15. 59
    18. 19

    18. 19
    25. 98

    25. 98
    28. 58

    28. 58
    54. 56

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    85. 42

    84. 19
    91. 01

    91. 01
    92. 64

    92. 64
    80. 61

    80. 61
    77. 60

    77. 60
    68. 58

    68. 58
    65. 57

    65. 57
    35. 48

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    31. 39 
    48. 37 

    48. 37 
    82. 33 

    82. 33 
    90. 82 

    90. 82 
   116. 29 

   116. 29 
   124. 78 

   124. 78 
   209. 67 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   38. 000
   37. 500
   35. 000
   33. 000
   26. 000

   37. 500
   35. 000
   33. 000
   26. 000
   21. 000

  0. 500
  2. 500
  2. 000
  7. 000
  5. 000

    16800
    16800
    16800
    19600
    92400

     4037 
     4037 
     4037 
     4710 
    22202 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -
                (  L* s  )

    wher e,
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        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)        st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

    11. 67

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

     1. 20

     2. 57

     2. 81

     3. 05

     3. 29

     3. 53

     3. 77

     4. 01

     4. 25

     4. 49

     4. 73

     4. 97

     5. 21

     5. 45

     5. 69

     5. 93

     6. 17

     6. 41

     6. 65

     6. 89

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 750

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

   35. 500

   35. 400

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    43. 17

    45. 12

    47. 72

    50. 32

    52. 92

    55. 52

    58. 12

    60. 72

    63. 32

    65. 92

    68. 52

    71. 12

    73. 72

    76. 32

    78. 92

    81. 52

    84. 12

    85. 42

    85. 55

    88. 28

    91. 01

    91. 67

    92. 32

    92. 64

    92. 04

    90. 84

    89. 64

    88. 43

    87. 23

    86. 03

    84. 82

    83. 62

    82. 42

    81. 21

    80. 61

    80. 01

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    43. 17

    45. 12

    47. 72

    50. 32

    52. 92

    55. 52

    58. 12

    60. 72

    63. 32

    65. 92

    68. 52

    71. 12

    73. 72

    76. 32

    78. 92

    81. 52

    84. 12

    84. 19

    85. 55

    88. 28

    91. 01

    91. 67

    92. 32

    92. 64

    92. 04

    90. 84

    89. 64

    88. 43

    87. 23

    86. 03

    84. 82

    83. 62

    82. 42

    81. 21

    80. 61

    80. 01

     7. 13

     7. 37

     7. 61

     7. 85

     8. 09

     8. 33

     5. 33

     4. 35

     7. 92

     9. 54

    10. 06

    10. 58

    11. 10

    11. 62

    12. 14

    12. 66

    13. 18

    13. 70

    14. 22

    14. 74

    15. 26

    15. 78

    16. 30

    12. 57

     8. 48

    12. 88

    17. 66

    18. 15

    18. 33

    13. 84

     9. 25

    13. 78

    18. 17

    17. 93

    17. 69

    17. 45

    17. 21

    16. 96

    16. 72

    16. 48

    12. 20

     8. 06

    11. 98

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    38. 19

    44. 98

    48. 37

    50. 07

    53. 47

    56. 86

    60. 26

    63. 65

    67. 05

    70. 44

    73. 84

    77. 24

    80. 63

    82. 33

    84. 03

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    31. 39

    38. 19

    44. 98

    48. 37

    50. 07

    53. 47

    56. 86

    60. 26

    63. 65

    67. 05

    70. 44

    73. 84

    77. 24

    80. 63

    82. 33

    84. 03

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     3. 31

     7. 64

     6. 62

     4. 82

     7. 57

    10. 69

    11. 37

    12. 05

    12. 73

    13. 41

    14. 09

    14. 77

    15. 45

    12. 03

     8. 23

    12. 67

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

Sum 

   35. 200

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 500

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 400

   28. 200

   28. 000

         

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    78. 80

    77. 60

    76. 40

    75. 19

    73. 99

    72. 79

    71. 58

    70. 38

    69. 18

    68. 58

    67. 97

    66. 77

    65. 57

    64. 36

    63. 16

    61. 96

    60. 75

    59. 55

    58. 35

    57. 14

    55. 94

    54. 74

    53. 53

    52. 33

    51. 12

    49. 92

    48. 72

    47. 51

    46. 31

    45. 11

    43. 90

    42. 70

    41. 50

    40. 29

    39. 09

    37. 89

    36. 68

    35. 48

         

    78. 80

    77. 60

    76. 40

    75. 19

    73. 99

    72. 79

    71. 58

    70. 38

    69. 18

    68. 58

    67. 97

    66. 77

    65. 57

    64. 36

    63. 16

    61. 96

    60. 75

    59. 55

    58. 35

    57. 14

    55. 94

    54. 74

    53. 53

    52. 33

    51. 12

    49. 92

    48. 72

    47. 51

    46. 31

    45. 11

    43. 90

    42. 70

    41. 50

    40. 29

    39. 09

    37. 89

    36. 68

     0. 00

         

    15. 76

    15. 52

    15. 28

    15. 04

    14. 80

    14. 56

    14. 32

    14. 08

    10. 40

     6. 86

    10. 17

    13. 35

    13. 11

    12. 87

    12. 63

    12. 39

    12. 15

    11. 91

    11. 67

    11. 43

    11. 19

    10. 95

    10. 71

    10. 47

    10. 22

     9. 98

     9. 74

     9. 50

     9. 26

     9. 02

     8. 78

     8. 54

     8. 30

     8. 06

     7. 82

     7. 58

     7. 34

     3. 58

  1051. 19

    87. 42

    90. 82

    94. 22

    97. 61

   101. 01

   104. 40

   107. 80

   111. 19

   114. 59

   116. 29

   117. 99

   121. 38

   124. 78

   128. 17

   131. 57

   134. 96

   138. 36

   141. 76

   145. 15

   148. 55

   151. 94

   155. 34

   158. 73

   162. 13

   165. 53

   168. 92

   172. 32

   175. 71

   179. 11

   182. 50

   185. 90

   189. 30

   192. 69

   196. 09

   199. 48

   202. 88

   206. 28

   209. 67

         

    87. 42

    90. 82

    94. 22

    97. 61

   101. 01

   104. 40

   107. 80

   111. 19

   114. 59

   116. 29

   117. 99

   121. 38

   124. 78

   128. 17

   131. 57

   134. 96

   138. 36

   141. 76

   145. 15

   148. 55

   151. 94

   155. 34

   158. 73

   162. 13

   165. 53

   168. 92

   172. 32

   175. 71

   179. 11

   182. 50

   185. 90

   189. 30

   192. 69

   196. 09

   199. 48

   202. 88

   206. 28

     0. 00

         

    17. 48

    18. 16

    18. 84

    19. 52

    20. 20

    20. 88

    21. 56

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   304. 11

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      807 

      606 

      404 

      606 

      807 

      875 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      471 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      40. 16mm(  G. L.  37. 200m )



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
      807
      606
      404
      606
      807
      875
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942

   - 15. 25
   - 14. 81
   - 14. 38
   - 13. 94
   - 13. 51
   - 13. 07
   - 12. 62
   - 12. 17
   - 11. 71
   - 11. 24
   - 10. 75
   - 10. 24
    - 9. 70
    - 9. 14
    - 8. 54
    - 7. 89
    - 7. 19
    - 6. 43
    - 5. 60
    - 4. 69
    - 3. 70
    - 2. 59
    - 1. 38
    - 0. 03
     1. 46
     3. 10
     4. 92
     5. 40
     6. 88
     8. 95
    11. 11
    13. 33
    15. 58
    17. 83
    20. 06
    22. 24
    24. 37
    26. 41
    28. 36
    30. 19
    31. 89
    33. 44
    34. 85
    36. 10
    36. 66
    37. 18
    38. 10
    38. 84
    39. 41
    39. 82
    39. 97
    40. 07
    40. 16
    40. 10
    39. 89
    39. 55
    39. 09
    38. 51
    37. 82
    37. 04
    36. 18
    35. 72
    35. 24
    34. 24
    33. 19
    32. 09
    30. 97
    29. 82
    28. 66
    27. 50
    26. 35
    25. 20
    24. 64
    24. 08
    22. 97
    21. 89
    20. 84
    19. 83
    18. 84
    17. 90
    16. 99
    16. 11
    15. 27
    14. 47
    13. 70
    12. 96

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     8. 20 
     9. 46 
    10. 93 
    11. 93 
    12. 51 
    13. 24 
    14. 09 
    14. 93 
    15. 77 
    16. 61 
    17. 45 
    18. 29 
    19. 13 
    19. 87 
    20. 40 
    20. 92 
    21. 66 
    22. 50 
    23. 34 
    24. 18 
    25. 02 
    25. 86 
    26. 70 
    27. 55 
    28. 28 
    28. 81 
    29. 33 
    30. 07 
    28. 53 
    27. 22 
    27. 94 
    28. 66 
    29. 38 
    30. 10 
    30. 82 
    31. 54 
    32. 26 
    32. 98 
    33. 71 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:       0. 00
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:    - 380. 88
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
         - 21. 27
         - 15. 26
          - 9. 95
         - 14. 58
         - 18. 54
         - 19. 15
         - 19. 63
         - 18. 67
         - 17. 75
         - 16. 86
         - 16. 00
         - 15. 18
         - 14. 39
         - 13. 63
         - 12. 90
         - 12. 20



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

Sum  

   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      471

         

    12. 24
    11. 56
    10. 89
    10. 25
     9. 63
     9. 02
     8. 43
     7. 85
     7. 27
     6. 71
     6. 14
     5. 59
     5. 03
     4. 47
     3. 92

         

    34. 43 
    35. 15 
    35. 87 
    36. 59 
    37. 31 
    38. 03 
    38. 75 
    39. 47 
    40. 19 
    40. 92 
    41. 64 
    42. 36 
    43. 08 
    43. 80 
    44. 34 

          

         - 11. 53
         - 10. 89
         - 10. 26
          - 9. 66
          - 9. 07
          - 8. 50
          - 7. 94
          - 7. 39
          - 6. 85
          - 6. 32
          - 5. 79
          - 5. 26
          - 4. 74
          - 4. 21
          - 1. 85

        - 747. 09

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=     270. 78kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=    - 243. 35kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      40. 16mm    (  G. L.  37. 200m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200

 - - - - - - - - - -
       0. 24
       0. 99
       2. 31
       4. 24
       6. 82
      10. 12
      14. 16
      19. 01
      24. 71
      31. 31
      38. 86
      47. 40
      56. 98
      67. 66
      79. 47
      92. 47
     106. 70
     122. 22
     139. 07
     157. 29
     176. 95
     198. 07
     220. 72
     244. 94
     270. 78
     222. 11
     210. 21
     175. 16
     130. 01
      86. 77
      45. 54
       6. 43
     - 30. 46
     - 65. 03
     - 97. 17
    - 126. 77
    - 153. 74
    - 177. 97
    - 199. 35
    - 217. 79
    - 233. 17
    - 245. 39
    - 254. 36
    - 257. 58
    - 259. 96
    - 262. 14
    - 260. 78
    - 256. 46
    - 250. 00
    - 246. 05
    - 241. 65
    - 231. 62

       0. 00
       0. 24
       0. 99
       2. 31
       4. 24
       6. 82
      10. 12
      14. 16
      19. 01
      24. 71
      31. 31
      38. 86
      47. 40
      56. 98
      67. 66
      79. 47
      92. 47
     106. 70
     122. 22
     139. 07
     157. 29
     176. 95
     198. 07
     220. 72
     244. 94
     270. 78
     222. 11
     210. 21
     175. 16
     130. 01
      86. 77
      45. 54
       6. 43
     - 30. 46
     - 65. 03
     - 97. 17
    - 126. 77
    - 153. 74
    - 177. 97
    - 199. 35
    - 217. 79
    - 233. 17
    - 245. 39
    - 254. 36
    - 257. 58
    - 259. 96
    - 262. 14
    - 260. 78
    - 256. 46
    - 250. 00
    - 246. 05
    - 241. 65
    - 231. 62

 - - - - - - - - - -
       1. 20
       3. 77
       6. 58
       9. 64
      12. 93
      16. 46
      20. 24
      24. 25
      28. 50
      33. 00
      37. 73
      42. 70
      47. 92
      53. 37
      59. 06
      65. 00
      71. 17
      77. 58
      84. 24
      91. 13
      98. 26
     105. 64
     113. 25
     121. 10
     129. 20
    - 243. 35
    - 238. 02
    - 233. 67
    - 225. 75
    - 216. 21
    - 206. 14
    - 195. 56
    - 184. 46
    - 172. 83
    - 160. 69
    - 148. 03
    - 134. 84
    - 121. 14
    - 106. 92
     - 92. 17
     - 76. 91
     - 61. 13
     - 44. 82
     - 32. 25
     - 23. 77
     - 10. 89
       6. 77
      21. 61
      32. 31
      39. 52
      43. 96
      50. 17

       1. 20
       3. 77
       6. 58
       9. 64
      12. 93
      16. 46
      20. 24
      24. 25
      28. 50
      33. 00
      37. 73
      42. 70
      47. 92
      53. 37
      59. 06
      65. 00
      71. 17
      77. 58
      84. 24
      91. 13
      98. 26
     105. 64
     113. 25
     121. 10
     129. 20
    - 243. 35
    - 238. 02
    - 233. 67
    - 225. 75
    - 216. 21
    - 206. 14
    - 195. 56
    - 184. 46
    - 172. 83
    - 160. 69
    - 148. 03
    - 134. 84
    - 121. 14
    - 106. 92
     - 92. 17
     - 76. 91
     - 61. 13
     - 44. 82
     - 32. 25
     - 23. 77
     - 10. 89
       6. 77
      21. 61
      32. 31
      39. 52
      43. 96
      50. 17
      57. 64

   - 15. 25
   - 14. 81
   - 14. 38
   - 13. 94
   - 13. 51
   - 13. 07
   - 12. 62
   - 12. 17
   - 11. 71
   - 11. 24
   - 10. 75
   - 10. 24
    - 9. 70
    - 9. 14
    - 8. 54
    - 7. 89
    - 7. 19
    - 6. 43
    - 5. 60
    - 4. 69
    - 3. 70
    - 2. 59
    - 1. 38
    - 0. 03
     1. 46
     3. 10
     4. 92
     5. 40
     6. 88
     8. 95
    11. 11
    13. 33
    15. 58
    17. 83
    20. 06
    22. 24
    24. 37
    26. 41
    28. 36
    30. 19
    31. 89
    33. 44
    34. 85
    36. 10
    36. 66
    37. 18
    38. 10
    38. 84
    39. 41
    39. 82
    39. 97
    40. 07
    40. 16

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *        0. 00 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *     - 380. 88 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
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 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 400
   28. 200
   28. 000

    - 220. 09
    - 207. 25
    - 193. 28
    - 178. 37
    - 162. 70
    - 146. 46
    - 129. 82
    - 112. 98
    - 104. 54
     - 96. 12
     - 79. 42
     - 63. 06
     - 47. 23
     - 32. 11
     - 17. 89
      - 4. 74
       7. 13
      17. 56
      26. 55
      30. 56
      34. 26
      40. 78
      46. 26
      50. 53
      53. 45
      55. 17
      55. 81
      55. 51
      54. 39
      52. 57
      50. 16
      47. 26
      43. 97
      40. 39
      36. 58
      32. 65
      28. 66
      24. 69
      20. 80
      17. 07
      13. 55
      10. 31
       7. 41
       4. 91
       2. 86
       1. 32
       0. 35
       0. 00

    - 220. 09
    - 207. 25
    - 193. 28
    - 178. 37
    - 162. 70
    - 146. 46
    - 129. 82
    - 112. 98
    - 104. 54
     - 96. 12
     - 79. 42
     - 63. 06
     - 47. 23
     - 32. 11
     - 17. 89
      - 4. 74
       7. 13
      17. 56
      26. 55
      30. 56
      34. 26
      40. 78
      46. 26
      50. 53
      53. 45
      55. 17
      55. 81
      55. 51
      54. 39
      52. 57
      50. 16
      47. 26
      43. 97
      40. 39
      36. 58
      32. 65
      28. 66
      24. 69
      20. 80
      17. 07
      13. 55
      10. 31
       7. 41
       4. 91
       2. 86
       1. 32
       0. 35
 - - - - - - - - - -

      57. 64
      64. 20
      69. 83
      74. 55
      78. 34
      81. 22
      83. 18
      84. 21
      84. 39
      84. 21
      83. 52
      81. 80
      79. 16
      75. 59
      71. 11
      65. 71
      59. 38
      52. 14
      44. 95
      40. 08
      37. 00
      32. 59
      27. 40
      21. 37
      14. 61
       8. 57
       3. 21
      - 1. 50
      - 5. 59
      - 9. 09
     - 12. 05
     - 14. 49
     - 16. 45
     - 17. 95
     - 19. 01
     - 19. 67
     - 19. 95
     - 19. 86
     - 19. 43
     - 18. 67
     - 17. 58
     - 16. 19
     - 14. 50
     - 12. 52
     - 10. 25
      - 7. 70
      - 4. 86
      - 1. 73

      64. 20
      69. 83
      74. 55
      78. 34
      81. 22
      83. 18
      84. 21
      84. 39
      84. 21
      83. 52
      81. 80
      79. 16
      75. 59
      71. 11
      65. 71
      59. 38
      52. 14
      44. 95
      40. 08
      37. 00
      32. 59
      27. 40
      21. 37
      14. 61
       8. 57
       3. 21
      - 1. 50
      - 5. 59
      - 9. 09
     - 12. 05
     - 14. 49
     - 16. 45
     - 17. 95
     - 19. 01
     - 19. 67
     - 19. 95
     - 19. 86
     - 19. 43
     - 18. 67
     - 17. 58
     - 16. 19
     - 14. 50
     - 12. 52
     - 10. 25
      - 7. 70
      - 4. 86
      - 1. 73
 - - - - - - - - - -

    40. 10
    39. 89
    39. 55
    39. 09
    38. 51
    37. 82
    37. 04
    36. 18
    35. 72
    35. 24
    34. 24
    33. 19
    32. 09
    30. 97
    29. 82
    28. 66
    27. 50
    26. 35
    25. 20
    24. 64
    24. 08
    22. 97
    21. 89
    20. 84
    19. 83
    18. 84
    17. 90
    16. 99
    16. 11
    15. 27
    14. 47
    13. 70
    12. 96
    12. 24
    11. 56
    10. 89
    10. 25
     9. 63
     9. 02
     8. 43
     7. 85
     7. 27
     6. 71
     6. 14
     5. 59
     5. 03
     4. 47
     3. 92

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
       - 21. 27 
       - 15. 26 
        - 9. 95 
       - 14. 58 
       - 18. 54 
       - 19. 15 
       - 19. 63 
       - 18. 67 
       - 17. 75 
       - 16. 86 
       - 16. 00 
       - 15. 18 
       - 14. 39 
       - 13. 63 
       - 12. 90 
       - 12. 20 
       - 11. 53 
       - 10. 89 
       - 10. 26 
        - 9. 66 
        - 9. 07 
        - 8. 50 
        - 7. 94 
        - 7. 39 
        - 6. 85 
        - 6. 32 
        - 5. 79 
        - 5. 26 
        - 4. 74 
        - 4. 21 
        - 1. 85 

  Not e :  * mark shows r eac t i on of  t ens i l e  member
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( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=         270. 78kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=        - 243. 35kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      40. 16mm    (  G. L.  37. 200m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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4. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               270. 78              0. 00            243. 35

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.          150           216    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.           11            99    O,   
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4. 3. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

       0. 00      3. 600        0. 00 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

          0         176    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     380. 88      1. 800      685. 59 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        155         176    O,   
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4. 3. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

       0. 00      3. 600        0. 00 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

          0           140    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     685. 59      1. 800      123. 41 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

        131           140    O,   
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4. 4 r i vers i de  sheet  pi l e

4. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   41. 500( m)

L. W. L             :   40. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       32. 550

     3083. 92 

     4627. 78 

 1. 501>=1. 50 

    i n use     

       28. 000 

     7811. 12  

    16798. 52  

 2. 151>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   42. 000
   41. 500

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

         
         

  0. 500
       

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

       
       

    41. 67
    44. 67

    44. 67
    49. 17

    49. 17
    53. 67

    52. 60
    56. 25

    56. 25
    63. 56

    63. 56
    70. 87

    70. 87
    90. 96

         
         

    21. 58
         

    70. 38
         

    77. 13
         

    54. 43
         

   119. 81
         

   134. 43
         

   445. 01
         

         
   922. 76

    0. 253
         

    1. 262
         

    2. 761
         

    4. 006
         

    5. 520
         

    7. 518
         

   11. 364
         

         
         

       5. 46 
            

      88. 81 
            

     212. 94 
            

     218. 02 
            

     661. 42 
            

    1010. 63 
            

    5056. 98 
            

            
    7254. 24 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

         
         

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

       
       

     0. 00
    15. 00

    15. 00
    13. 13

    13. 13
    11. 88

    11. 88
     9. 38

     9. 38
     6. 88

     6. 88
     0. 00

         
         

    11. 25
         

    21. 09
         

    12. 50
         

    21. 25
         

    16. 25
         

    18. 91
         

         
   101. 25

    1. 500
         

    2. 733
         

    3. 992
         

    5. 461
         

    7. 449
         

   10. 333
         

         
         

      16. 88 
            

      57. 66 
            

      49. 90 
            

     116. 04 
            

     121. 04 
            

     195. 36 
            

            
     556. 88 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

         
         

  1. 500
       

  1. 500
       

  2. 000
       

  6. 000
       

       
       

    31. 39
    64. 66

    64. 66
    97. 92

    97. 92
   142. 27

   142. 27
   275. 32

         
         

    72. 04
         

   121. 93
         

   240. 19
         

  1252. 77
         

         
  1686. 93

    3. 837
         

    5. 301
         

    7. 062
         

   11. 319
         

         
         

     276. 38 
            

     646. 38 
            

    1696. 11 
            

   14179. 65 
            

            
   16798. 52 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

      - 183. 37
       165. 70
        21. 85
       281. 38

 poi nt s       

  G. L.  42. 000 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

   47. 000
   42. 000

   42. 000
   41. 500

   41. 500
   40. 000

   40. 000
   39. 000

   39. 000
   38. 500

   38. 500
   37. 500

   37. 500
   36. 000

   36. 000
   35. 500

   35. 500
   34. 000

   34. 000
   33. 500

   33. 500
   28. 000

    11. 67
    41. 67

    41. 67
    44. 67

    44. 67
    49. 17

    49. 17
    52. 17

    52. 17
    53. 67

    52. 60
    56. 25

    56. 25
    61. 73

    61. 73
    63. 56

    63. 56
    69. 04

    69. 04
    70. 87

    70. 87
    90. 96

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    15. 00

    15. 00
    13. 75

    13. 75
    13. 13

    13. 13
    11. 88

    11. 88
    10. 00

    10. 00
     9. 38

     9. 38
     7. 50

     7. 50
     6. 88

     6. 88
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    31. 39
    42. 48

    42. 48
    64. 66

    64. 66
    97. 92

    97. 92
   109. 01

   109. 01
   142. 27

   142. 27
   153. 36

   153. 36
   275. 32

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     2. 60

     2. 60
     7. 79

     7. 79
    15. 59

    15. 59
    18. 19

    18. 19
    25. 98

    25. 98
    28. 58

    28. 58
    57. 16

    11. 67
    41. 67

    41. 67
    44. 67

    44. 67
    64. 17

    64. 17
    65. 92

    65. 92
    64. 19

    63. 13
    60. 33

    60. 33
    56. 14

    56. 14
    54. 75

    54. 75
    50. 56

    50. 56
    49. 16

    49. 16
    33. 79

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    31. 39 
    39. 88 

    39. 88 
    56. 86 

    56. 86 
    82. 33 

    82. 33 
    90. 82 

    90. 82 
   116. 29 

   116. 29 
   124. 78 

   124. 78 
   218. 16 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   39. 000
   37. 500
   36. 000
   34. 000
   27. 000

   37. 500
   36. 000
   34. 000
   27. 000
   22. 000

  1. 500
  1. 500
  2. 000
  7. 000
  5. 000

    16800
    16800
    16800
    19600
    92400

     4037 
     4037 
     4037 
     4710 
    22202 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -
                (  L* s  )

    wher e,
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        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)        st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

    11. 67

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

     1. 20

     2. 57

     2. 81

     3. 05

     3. 29

     3. 53

     3. 77

     4. 01

     4. 25

     4. 49

     4. 73

     4. 97

     5. 21

     5. 45

     5. 69

     5. 93

     6. 17

     6. 41

     6. 65

     6. 89

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 500

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

   35. 500

   35. 400

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    44. 07

    44. 67

    45. 97

    48. 57

    51. 17

    53. 77

    56. 37

    58. 97

    61. 57

    64. 17

    64. 52

    64. 87

    65. 22

    65. 57

    65. 92

    65. 23

    64. 54

    64. 19

    62. 85

    62. 29

    61. 73

    61. 17

    60. 61

    60. 33

    60. 06

    59. 50

    58. 94

    58. 38

    57. 82

    57. 26

    56. 70

    56. 14

    55. 59

    55. 03

    54. 75

    54. 47

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    44. 07

    44. 67

    45. 97

    48. 57

    51. 17

    53. 77

    56. 37

    58. 97

    61. 57

    64. 17

    64. 52

    64. 87

    65. 22

    65. 57

    65. 92

    65. 23

    64. 54

    63. 13

    62. 85

    62. 29

    61. 73

    61. 17

    60. 61

    60. 33

    60. 06

    59. 50

    58. 94

    58. 38

    57. 82

    57. 26

    56. 70

    56. 14

    55. 59

    55. 03

    54. 75

    54. 47

     7. 13

     7. 37

     7. 61

     7. 85

     8. 09

     8. 33

     8. 57

     6. 59

     4. 48

     6. 94

     9. 71

    10. 23

    10. 75

    11. 27

    11. 79

    12. 31

    12. 78

    12. 90

    12. 97

    13. 04

    13. 11

    13. 16

    13. 05

     9. 69

     6. 37

     9. 42

    12. 46

    12. 35

    12. 23

     9. 10

     6. 03

     9. 00

    11. 90

    11. 79

    11. 68

    11. 56

    11. 45

    11. 34

    11. 23

    11. 12

     8. 26

     5. 47

     8. 16

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    34. 79

    38. 19

    39. 88

    41. 58

    44. 98

    48. 37

    51. 77

    55. 16

    56. 86

    58. 56

    61. 96

    65. 35

    68. 75

    72. 14

    75. 54

    78. 93

    82. 33

    85. 73

    89. 12

    90. 82

    92. 52

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    31. 39

    34. 79

    38. 19

    39. 88

    41. 58

    44. 98

    48. 37

    51. 77

    55. 16

    56. 86

    58. 56

    61. 96

    65. 35

    68. 75

    72. 14

    75. 54

    78. 93

    82. 33

    85. 73

    89. 12

    90. 82

    92. 52

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     3. 22

     6. 96

     5. 66

     3. 99

     6. 30

     9. 00

     9. 67

    10. 35

     8. 21

     5. 69

     8. 85

    12. 39

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      807 

      807 

      807 

      807 

      807 

      807 

      807 

      606 

      404 

      606 



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

Sum 

   35. 200

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 500

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 400

   28. 200

   28. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    53. 91

    53. 35

    52. 79

    52. 23

    51. 67

    51. 12

    50. 56

    50. 00

    49. 44

    49. 16

    48. 88

    48. 32

    47. 76

    47. 20

    46. 65

    46. 09

    45. 53

    44. 97

    44. 41

    43. 85

    43. 29

    42. 73

    42. 18

    41. 62

    41. 06

    40. 50

    39. 94

    39. 38

    38. 82

    38. 26

    37. 71

    37. 15

    36. 59

    36. 03

    35. 47

    34. 91

    34. 35

    33. 79

         

    53. 91

    53. 35

    52. 79

    52. 23

    51. 67

    51. 12

    50. 56

    50. 00

    49. 44

    49. 16

    48. 88

    48. 32

    47. 76

    47. 20

    46. 65

    46. 09

    45. 53

    44. 97

    44. 41

    43. 85

    43. 29

    42. 73

    42. 18

    41. 62

    41. 06

    40. 50

    39. 94

    39. 38

    38. 82

    38. 26

    37. 71

    37. 15

    36. 59

    36. 03

    35. 47

    34. 91

    34. 35

     0. 00

         

    10. 78

    10. 67

    10. 56

    10. 45

    10. 33

    10. 22

    10. 11

    10. 00

     7. 43

     4. 92

     7. 32

     9. 66

     9. 55

     9. 44

     9. 33

     9. 22

     9. 11

     8. 99

     8. 88

     8. 77

     8. 66

     8. 55

     8. 44

     8. 32

     8. 21

     8. 10

     7. 99

     7. 88

     7. 76

     7. 65

     7. 54

     7. 43

     7. 32

     7. 21

     7. 09

     6. 98

     6. 87

     3. 39

   842. 96

    95. 91

    99. 31

   102. 70

   106. 10

   109. 50

   112. 89

   116. 29

   119. 68

   123. 08

   124. 78

   126. 47

   129. 87

   133. 27

   136. 66

   140. 06

   143. 45

   146. 85

   150. 25

   153. 64

   157. 04

   160. 43

   163. 83

   167. 22

   170. 62

   174. 02

   177. 41

   180. 81

   184. 20

   187. 60

   190. 99

   194. 39

   197. 79

   201. 18

   204. 58

   207. 97

   211. 37

   214. 76

   218. 16

         

    95. 91

    99. 31

   102. 70

   106. 10

   109. 50

   112. 89

   116. 29

   119. 68

   123. 08

   124. 78

   126. 47

   129. 87

   133. 27

   136. 66

   140. 06

   143. 45

   146. 85

   150. 25

   153. 64

   157. 04

   160. 43

   163. 83

   167. 22

   170. 62

   174. 02

   177. 41

   180. 81

   184. 20

   187. 60

   190. 99

   194. 39

   197. 79

   201. 18

   204. 58

   207. 97

   211. 37

   214. 76

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    90. 29

      807 

      807 

      807 

      807 

      807 

      807 

      875 

      942 

      706 

      471 

      706 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      942 

      471 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=     - 15. 67mm(  G. L.  37. 000m )



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 500
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
      807
      807
      807
      807
      807
      807
      807
      606
      404
      606
      807
      807
      807
      807
      807
      807
      875
      942
      706
      471
      706
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942

    - 4. 35
    - 4. 12
    - 3. 89
    - 3. 66
    - 3. 43
    - 3. 21
    - 2. 98
    - 2. 77
    - 2. 55
    - 2. 34
    - 2. 14
    - 1. 94
    - 1. 75
    - 1. 57
    - 1. 41
    - 1. 26
    - 1. 14
    - 1. 05
    - 0. 99
    - 0. 97
    - 1. 01
    - 1. 10
    - 1. 27
    - 1. 51
    - 1. 85
    - 2. 29
    - 2. 85
    - 3. 50
    - 3. 86
    - 4. 24
    - 5. 02
    - 5. 85
    - 6. 71
    - 7. 57
    - 8. 42
    - 9. 26
   - 10. 06
   - 10. 83
   - 11. 55
   - 12. 21
   - 12. 82
   - 13. 37
   - 13. 85
   - 14. 28
   - 14. 46
   - 14. 64
   - 14. 94
   - 15. 19
   - 15. 38
   - 15. 52
   - 15. 57
   - 15. 61
   - 15. 66
   - 15. 67
   - 15. 64
   - 15. 58
   - 15. 48
   - 15. 36
   - 15. 21
   - 15. 04
   - 14. 85
   - 14. 75
   - 14. 64
   - 14. 42
   - 14. 19
   - 13. 94
   - 13. 69
   - 13. 42
   - 13. 16
   - 12. 89
   - 12. 62
   - 12. 35
   - 12. 22
   - 12. 09
   - 11. 82
   - 11. 56
   - 11. 31
   - 11. 06
   - 10. 81
   - 10. 57
   - 10. 34
   - 10. 11
    - 9. 89
    - 9. 68
    - 9. 47
    - 9. 26

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     7. 99 
     8. 62 
     9. 35 
     9. 88 
    10. 41 
    11. 14 
    11. 98 
    12. 82 
    13. 56 
    14. 09 
    14. 61 
    15. 35 
    16. 19 
    17. 03 
    17. 87 
    18. 71 
    19. 55 
    20. 40 
    21. 24 
    21. 97 
    22. 50 
    23. 02 
    23. 76 
    24. 60 
    25. 44 
    26. 28 
    27. 12 
    27. 97 
    26. 59 
    25. 41 
    26. 04 
    26. 49 
    26. 95 
    27. 58 
    28. 30 
    29. 02 
    29. 74 
    30. 46 
    31. 18 
    31. 90 
    32. 62 
    33. 34 
    34. 07 
    34. 79 
    35. 51 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:      21. 85
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     281. 38
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          12. 65
          12. 63
          12. 58
          12. 50
          12. 40
          12. 28
          12. 14
           8. 99
           5. 95
           8. 87
          11. 64
          11. 45
          11. 25
          11. 05
          10. 84
          10. 62
          11. 28
          11. 89
           8. 73
           5. 75
           8. 54
          11. 14
          10. 89
          10. 65
          10. 41
          10. 18
           9. 96
           9. 74
           9. 53
           9. 32
           9. 11
           8. 92
           8. 72



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

Sum  

   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      942
      471

         

    - 9. 06
    - 8. 87
    - 8. 68
    - 8. 49
    - 8. 30
    - 8. 12
    - 7. 94
    - 7. 76
    - 7. 59
    - 7. 41
    - 7. 24
    - 7. 07
    - 6. 89
    - 6. 72
    - 6. 55

         

    36. 23 
    36. 95 
    37. 67 
    38. 39 
    39. 11 
    39. 83 
    40. 56 
    41. 28 
    42. 00 
    42. 72 
    43. 44 
    44. 16 
    44. 88 
    45. 60 
    46. 14 

          

           8. 54
           8. 35
           8. 17
           7. 99
           7. 82
           7. 65
           7. 48
           7. 31
           7. 15
           6. 98
           6. 82
           6. 66
           6. 49
           6. 33
           3. 08

         752. 66

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 183. 37kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=     165. 70kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=     - 15. 67mm    (  G. L.  37. 000m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 500
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200

 - - - - - - - - - -
      - 0. 24
      - 0. 99
      - 2. 31
      - 4. 24
      - 6. 82
      - 5. 75
      - 5. 42
      - 5. 90
      - 7. 23
      - 9. 46
     - 12. 64
     - 16. 81
     - 22. 02
     - 28. 32
     - 35. 76
     - 44. 39
     - 54. 26
     - 65. 40
     - 77. 88
     - 91. 73
    - 107. 02
    - 123. 77
    - 142. 05
    - 161. 90
    - 183. 37
    - 150. 23
    - 118. 81
    - 103. 75
     - 89. 14
     - 61. 32
     - 35. 44
     - 11. 60
      10. 08
      29. 51
      46. 58
      61. 19
      73. 24
      82. 72
      89. 59
      93. 86
      95. 51
      95. 17
      93. 61
      92. 43
      91. 01
      87. 55
      83. 39
      78. 70
      73. 63
      71. 01
      68. 36
      63. 01

       0. 00
      - 0. 24
      - 0. 99
      - 2. 31
      - 4. 24
      - 6. 82
      - 5. 75
      - 5. 42
      - 5. 90
      - 7. 23
      - 9. 46
     - 12. 64
     - 16. 81
     - 22. 02
     - 28. 32
     - 35. 76
     - 44. 39
     - 54. 26
     - 65. 40
     - 77. 88
     - 91. 73
    - 107. 02
    - 123. 77
    - 142. 05
    - 161. 90
    - 183. 37
    - 150. 23
    - 118. 81
    - 103. 75
     - 89. 14
     - 61. 32
     - 35. 44
     - 11. 60
      10. 08
      29. 51
      46. 58
      61. 19
      73. 24
      82. 72
      89. 59
      93. 86
      95. 51
      95. 17
      93. 61
      92. 43
      91. 01
      87. 55
      83. 39
      78. 70
      73. 63
      71. 01
      68. 36
      63. 01

 - - - - - - - - - -
      - 1. 20
      - 3. 77
      - 6. 58
      - 9. 64
     - 12. 93
       5. 39
       1. 62
      - 2. 40
      - 6. 65
     - 11. 14
     - 15. 88
     - 20. 85
     - 26. 06
     - 31. 52
     - 37. 21
     - 43. 14
     - 49. 32
     - 55. 73
     - 62. 38
     - 69. 28
     - 76. 41
     - 83. 78
     - 91. 40
     - 99. 25
    - 107. 34
     165. 70
     157. 13
     150. 54
     146. 07
     139. 12
     129. 41
     119. 18
     108. 42
      97. 15
      85. 36
      73. 04
      60. 26
      47. 36
      34. 39
      21. 34
       8. 23
      - 1. 70
      - 7. 79
     - 11. 82
     - 14. 20
     - 17. 31
     - 20. 78
     - 23. 45
     - 25. 33
     - 26. 22
     - 26. 57
     - 26. 72

      - 1. 20
      - 3. 77
      - 6. 58
      - 9. 64
     - 12. 93
       5. 39
       1. 62
      - 2. 40
      - 6. 65
     - 11. 14
     - 15. 88
     - 20. 85
     - 26. 06
     - 31. 52
     - 37. 21
     - 43. 14
     - 49. 32
     - 55. 73
     - 62. 38
     - 69. 28
     - 76. 41
     - 83. 78
     - 91. 40
     - 99. 25
    - 107. 34
     165. 70
     157. 13
     150. 54
     146. 07
     139. 12
     129. 41
     119. 18
     108. 42
      97. 15
      85. 36
      73. 04
      60. 26
      47. 36
      34. 39
      21. 34
       8. 23
      - 1. 70
      - 7. 79
     - 11. 82
     - 14. 20
     - 17. 31
     - 20. 78
     - 23. 45
     - 25. 33
     - 26. 22
     - 26. 57
     - 26. 72
     - 26. 23

    - 4. 35
    - 4. 12
    - 3. 89
    - 3. 66
    - 3. 43
    - 3. 21
    - 2. 98
    - 2. 77
    - 2. 55
    - 2. 34
    - 2. 14
    - 1. 94
    - 1. 75
    - 1. 57
    - 1. 41
    - 1. 26
    - 1. 14
    - 1. 05
    - 0. 99
    - 0. 97
    - 1. 01
    - 1. 10
    - 1. 27
    - 1. 51
    - 1. 85
    - 2. 29
    - 2. 85
    - 3. 50
    - 3. 86
    - 4. 24
    - 5. 02
    - 5. 85
    - 6. 71
    - 7. 57
    - 8. 42
    - 9. 26
   - 10. 06
   - 10. 83
   - 11. 55
   - 12. 21
   - 12. 82
   - 13. 37
   - 13. 85
   - 14. 28
   - 14. 46
   - 14. 64
   - 14. 94
   - 15. 19
   - 15. 38
   - 15. 52
   - 15. 57
   - 15. 61
   - 15. 66

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *       21. 85 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      281. 38 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
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 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 400
   28. 200
   28. 000

      57. 77
      52. 69
      47. 81
      43. 13
      38. 66
      34. 41
      30. 36
      26. 52
      24. 67
      22. 87
      19. 41
      16. 12
      12. 99
      10. 00
       7. 13
       4. 36
       1. 67
      - 0. 79
      - 2. 87
      - 3. 78
      - 4. 61
      - 6. 02
      - 7. 13
      - 7. 98
      - 8. 58
      - 8. 97
      - 9. 17
      - 9. 19
      - 9. 06
      - 8. 81
      - 8. 45
      - 7. 99
      - 7. 46
      - 6. 88
      - 6. 25
      - 5. 59
      - 4. 92
      - 4. 25
      - 3. 59
      - 2. 95
      - 2. 35
      - 1. 79
      - 1. 29
      - 0. 86
      - 0. 50
      - 0. 23
      - 0. 06
       0. 00

      57. 77
      52. 69
      47. 81
      43. 13
      38. 66
      34. 41
      30. 36
      26. 52
      24. 67
      22. 87
      19. 41
      16. 12
      12. 99
      10. 00
       7. 13
       4. 36
       1. 67
      - 0. 79
      - 2. 87
      - 3. 78
      - 4. 61
      - 6. 02
      - 7. 13
      - 7. 98
      - 8. 58
      - 8. 97
      - 9. 17
      - 9. 19
      - 9. 06
      - 8. 81
      - 8. 45
      - 7. 99
      - 7. 46
      - 6. 88
      - 6. 25
      - 5. 59
      - 4. 92
      - 4. 25
      - 3. 59
      - 2. 95
      - 2. 35
      - 1. 79
      - 1. 29
      - 0. 86
      - 0. 50
      - 0. 23
      - 0. 06
 - - - - - - - - - -

     - 26. 23
     - 25. 36
     - 24. 41
     - 23. 40
     - 22. 35
     - 21. 29
     - 20. 24
     - 19. 21
     - 18. 48
     - 18. 00
     - 17. 30
     - 16. 44
     - 15. 66
     - 14. 96
     - 14. 36
     - 13. 85
     - 13. 45
     - 12. 29
     - 10. 40
      - 9. 10
      - 8. 26
      - 7. 04
      - 5. 57
      - 4. 23
      - 3. 02
      - 1. 94
      - 0. 97
      - 0. 12
       0. 63
       1. 27
       1. 82
       2. 27
       2. 64
       2. 93
       3. 14
       3. 28
       3. 35
       3. 36
       3. 30
       3. 19
       3. 01
       2. 79
       2. 50
       2. 17
       1. 78
       1. 34
       0. 85
       0. 31

     - 25. 36
     - 24. 41
     - 23. 40
     - 22. 35
     - 21. 29
     - 20. 24
     - 19. 21
     - 18. 48
     - 18. 00
     - 17. 30
     - 16. 44
     - 15. 66
     - 14. 96
     - 14. 36
     - 13. 85
     - 13. 45
     - 12. 29
     - 10. 40
      - 9. 10
      - 8. 26
      - 7. 04
      - 5. 57
      - 4. 23
      - 3. 02
      - 1. 94
      - 0. 97
      - 0. 12
       0. 63
       1. 27
       1. 82
       2. 27
       2. 64
       2. 93
       3. 14
       3. 28
       3. 35
       3. 36
       3. 30
       3. 19
       3. 01
       2. 79
       2. 50
       2. 17
       1. 78
       1. 34
       0. 85
       0. 31
 - - - - - - - - - -

   - 15. 67
   - 15. 64
   - 15. 58
   - 15. 48
   - 15. 36
   - 15. 21
   - 15. 04
   - 14. 85
   - 14. 75
   - 14. 64
   - 14. 42
   - 14. 19
   - 13. 94
   - 13. 69
   - 13. 42
   - 13. 16
   - 12. 89
   - 12. 62
   - 12. 35
   - 12. 22
   - 12. 09
   - 11. 82
   - 11. 56
   - 11. 31
   - 11. 06
   - 10. 81
   - 10. 57
   - 10. 34
   - 10. 11
    - 9. 89
    - 9. 68
    - 9. 47
    - 9. 26
    - 9. 06
    - 8. 87
    - 8. 68
    - 8. 49
    - 8. 30
    - 8. 12
    - 7. 94
    - 7. 76
    - 7. 59
    - 7. 41
    - 7. 24
    - 7. 07
    - 6. 89
    - 6. 72
    - 6. 55

        12. 65 
        12. 63 
        12. 58 
        12. 50 
        12. 40 
        12. 28 
        12. 14 
         8. 99 
         5. 95 
         8. 87 
        11. 64 
        11. 45 
        11. 25 
        11. 05 
        10. 84 
        10. 62 
        11. 28 
        11. 89 
         8. 73 
         5. 75 
         8. 54 
        11. 14 
        10. 89 
        10. 65 
        10. 41 
        10. 18 
         9. 96 
         9. 74 
         9. 53 
         9. 32 
         9. 11 
         8. 92 
         8. 72 
         8. 54 
         8. 35 
         8. 17 
         7. 99 
         7. 82 
         7. 65 
         7. 48 
         7. 31 
         7. 15 
         6. 98 
         6. 82 
         6. 66 
         6. 49 
         6. 33 
         3. 08 

  Not e :  * mark shows r eac t i on of  t ens i l e  member
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( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 183. 37kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=         165. 70kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=     - 15. 67mm    (  G. L.  37. 000m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)



FORUM8

4. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               183. 37              0. 00            165. 70

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.          102           216    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            7            99    O,   
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4. 4. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      21. 85      3. 600       78. 67 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        160         176    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     281. 38      1. 800      506. 48 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        115         176    O,   
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4. 4. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

      78. 67      3. 600       28. 32 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         66           140    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     506. 48      1. 800       91. 17 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         97           140    O,   
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5. 1 cal cul at i on o f  ext ernal  f or ces
  des i gn s ei smi ci t y duri ng an ear t hquake  :  ,h= 0. 04

  des i gn s ei smi ci t y met hod:  r i ver  s t andard equat i on

           Gam. sat  ,h' = - - - - - - - - - - - - - - - - - - *  ,h        Gam. sat -  Gam. w

    wher e,

      Gam. sat :  so i l  s at ur at ed wei ght

      Gam. w  :  wat er  uni t  wei ght

5. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e(  r i ver si de sect i on:  worki ng ext er nal  f or ce  )

    H. W. L.   46. 000( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  2. 000
       

  6. 000
       

     0. 00 
    40. 00 

    40. 00 
    42. 50 

    42. 50 
    70. 00 

    70. 00 
    85. 00 

    85. 00 
    78. 29 

    78. 29 
    69. 34 

    69. 34 
    42. 50 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h) + q ) -  2c*Sqr t ( ,a)

                         c os 2( Phi -  Thet a)  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

  i n c as e of  c l ay,  ,h= 0 i n 10m bel ow GL and act i ve ear t h pres sure  i s  l i nearl y est i mat ed

  ,h = 0 f or  c l ay i n 10m bel ow GL.

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 739

   35. 739
   34. 000

   34. 000
   29. 000

   29. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  0. 261
       

  1. 739
       

  5. 000
       

  2. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    29. 35

    29. 35
    45. 00

    45. 00
    90. 00

    90. 00
   108. 00

   108. 00
   153. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     7. 27 

     7. 27 
    28. 16 

    28. 16 
    36. 52 

    29. 26 
    46. 62 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt ( { si n( Phi ) *  si n( Phi -  Thet a) /  c os ( Thet a) } ] 2

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   26. 000

   26. 000
   21. 000

  0. 500
       

  2. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    31. 50

    31. 50
    49. 50

    49. 50
   112. 50

   112. 50
   157. 50

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  2. 400
  2. 400

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

      30. 98 
      52. 59 

      51. 45 
     103. 80 

     103. 80 
     145. 68 

     145. 68 
     292. 26 

     354. 38 
     482. 62 

( 4) ac t i ve eart h press ure i nt ensi t y t abl e (  embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   26. 500

   26. 500
   21. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    90. 00

    90. 00
    94. 50

    94. 50
   123. 75

   123. 75
   132. 75

   132. 75
   150. 75

   150. 75
   168. 75

   168. 75
   231. 75

   231. 75
   276. 75

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 333
       

     0. 00
     6. 00

     6. 00
    30. 00

    30. 00
    31. 50

    31. 50
    41. 25

    37. 48
    41. 14

    41. 14
    48. 44

    48. 44
    55. 75

    55. 75
    81. 32

    65. 70
    80. 70

     0. 00 
     6. 00 

     6. 00 
    30. 00 

    30. 00 
    31. 50 

    31. 50 
    41. 25 

    37. 48 
    41. 14 

    41. 14 
    48. 44 

    48. 44 
    55. 75 

    55. 75 
    81. 32 

    65. 70 
    80. 70 



FORUM8

( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   26. 500

   26. 500
   21. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    90. 00

    90. 00
    94. 50

    94. 50
   123. 75

   123. 75
   132. 75

   132. 75
   150. 75

   150. 75
   168. 75

   168. 75
   231. 75

   231. 75
   276. 75

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

  3. 000
       

       0. 00 
      54. 00 

      54. 00 
     270. 00 

     270. 00 
     283. 50 

     283. 50 
     371. 25 

     336. 30 
     358. 48 

     358. 48 
     402. 83 

     402. 83 
     447. 18 

     447. 18 
     602. 41 

     729. 89 
     864. 89 

( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  pass i ve  r es i s t ant  moment  bel ow)

  No 
  dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    45. 00

    45. 00
   108. 00

   108. 00
   153. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

      30. 51 
      61. 92 

      61. 92 
      93. 33 

      93. 33 
     135. 21 

     135. 21 
     281. 79 

     341. 55 
     469. 80 



FORUM8

( 7) se i smi c i t y f or  i ner t i a f orc e,  H- f orc e  di s t r i but i on t abl e ( embankment  sect i on:  f or  i ner t i a moment )

    s e i s mi ci t y f or  i nert i a f or ce  i s  l i near l y di st r i but ed f r om GL t o 10m dept h,

  c al c ul at e wi t h reduc i ng se i s mi c i t y.  Regardl ess WT,  desi gn s e i s mi ci t y i s  c onsi der ed usi ng next  

  equat i on.  Bas i c  des i gn s ei smi c i t y i s appl i ed wi t h i nput  des i gn s ei s mi ci t y f or  t he case  of

  ear t hquake.

      pe= Gam. *  B* ,h

      wher e,

        pe   :  i nert i a f or c e i nt ensi t y,  H- f or ce ,  f or  eac h l ayer  ( t op and bot t om)

        Gam. :  wet  wei ght  o f  each l ayer

        B   :  embankment  wi dt h i n use  (  8. 000 ) m

        ,h  :  des i gn s ei s mi c i t y f or  eac h l ayer  ( t op and bot t om)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

   s oi l  uni t  wei ght

 wet  
Gam. t

 sub 
Gam. '

 s at    
Gam. sat

 s e i s-  
 mi ci t y
   ,h  

  i ner t i a   
 H- c ompo    
pe=Gam. . B. ,h

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 500

   28. 500
   26. 500

   26. 500
   21. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 000
       

  2. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0360

 0. 0360
 0. 0280

 0. 0280
 0. 0200

 0. 0200
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

       5. 76 
       5. 76 

       5. 76 
       5. 76 

       5. 76 
       5. 76 

       5. 76 
       5. 76 

 *      5. 76 
 *      5. 18 

 *      5. 18 
 *      4. 03 

 *      4. 03 
 *      2. 88 

 *      2. 88 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

  Not e : *  c harac t er  shows a s ec t i on wher e  l i nearl y reduc ed s ei s mi ci t y.



FORUM8

5. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   41. 750( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

     0. 00 
    32. 50 

    32. 50 
    42. 50 

    42. 50 
    33. 55 

    33. 55 
    24. 61 

    24. 61 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 500

   28. 500
   26. 500

   26. 500
   21. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 000
       

  2. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    90. 00

    90. 00
    94. 50

    94. 50
   123. 75

   123. 75
   132. 75

   132. 75
   150. 75

   150. 75
   168. 75

   168. 75
   213. 75

   213. 75
   231. 75

   231. 75
   276. 75

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

     0. 00 
     6. 43 

     6. 43 
    32. 15 

    32. 15 
    33. 76 

    36. 47 
    47. 76 

    43. 83 
    48. 01 

    48. 01 
    56. 37 

    56. 37 
    64. 72 

    64. 72 
    85. 62 

    85. 62 
    93. 97 

    77. 02 
    94. 38 

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   26. 000

   26. 000
   21. 000

  0. 500
       

  2. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    31. 50

    31. 50
    49. 50

    49. 50
   112. 50

   112. 50
   157. 50

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  2. 400
  2. 400

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

      30. 98 
      52. 59 

      51. 45 
     103. 80 

     103. 80 
     145. 68 

     145. 68 
     292. 26 

     354. 38 
     482. 62 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   26. 000

   26. 000
   21. 000

  0. 500
       

  2. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    31. 50

    31. 50
    49. 50

    49. 50
   112. 50

   112. 50
   157. 50

  0. 577
       

  0. 577
       

  0. 577
       

  0. 577
       

  0. 500
       

       0. 00 
       5. 20 

       5. 20 
      18. 19 

      18. 19 
      28. 58 

      28. 58 
      64. 96 

      56. 25 
      78. 75 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.
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5. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  r i vers i de sheet  pi l e cal c ul at i on i s  s hown.

( 1) wat er  press ure  t abl e ( embankment  s ec t i on)

    H. W. L.   41. 500( m)

    L. W. L.   40. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

     0. 00 
    15. 00 

    15. 00 
    13. 13 

    13. 13 
    11. 88 

    11. 88 
     9. 38 

     9. 38 
     6. 88 

     6. 88 
     0. 00 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( embankment  sect i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

   47. 000
   42. 000

   42. 000
   41. 500

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 500

   28. 500
   26. 500

   26. 500
   21. 500

  5. 000
       

  0. 500
       

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 000
       

  2. 000
       

  5. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    90. 00

    90. 00
    99. 00

    99. 00
   112. 50

   112. 50
   126. 00

   126. 00
   135. 00

   135. 00
   153. 00

   153. 00
   171. 00

   171. 00
   216. 00

   216. 00
   234. 00

   234. 00
   279. 00

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 386
  0. 386

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

     0. 00 
    32. 15 

    32. 15 
    35. 37 

    38. 21 
    43. 42 

    43. 42 
    48. 63 

    44. 87 
    49. 05 

    49. 05 
    57. 41 

    57. 41 
    65. 77 

    65. 77 
    86. 66 

    86. 66 
    95. 02 

    77. 89 
    95. 25 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( r i versi de  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    45. 00

    45. 00
   108. 00

   108. 00
   153. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

      30. 51 
      61. 92 

      61. 92 
      93. 33 

      93. 33 
     135. 21 

     135. 21 
     281. 79 

     341. 55 
     469. 80 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.

( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( r i versi de  sect i on )

  No 
  dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   27. 000

   27. 000
   22. 000

  1. 500
       

  1. 500
       

  2. 000
       

  7. 000
       

  5. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
    13. 50

    13. 50
    27. 00

    27. 00
    45. 00

    45. 00
   108. 00

   108. 00
   153. 00

  0. 577
       

  0. 577
       

  0. 577
       

  0. 577
       

  0. 500
       

       0. 00 
       7. 79 

       7. 79 
      15. 59 

      15. 59 
      25. 98 

      25. 98 
      62. 36 

      54. 00 
      76. 50 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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5. 2 St abi l i t y anal ysi s

5. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel  

   28. 000
   33. 500
   35. 500
   38. 500

   10. 500
    5. 000
    3. 000
    0. 000

      3543. 77  
      2993. 13  
      2183. 03  
       948. 94  

      6587. 56  
      4783. 96  
      3957. 98  
      2811. 89  

   1. 86>=1. 00 
   1. 60>=1. 00 
   1. 81>=1. 00 
   2. 96>=1. 00 

 

( 2) check l evel (  Embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      3543. 77 

      6587. 56 

    1. 86>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

      7651. 77 
       322. 78 
      5517. 12 
         0. 00 
       928. 56 
       157. 78 

      3543. 77 

    a. wat er  pr ess ur e moment
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      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  2. 000
       

  6. 000
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    85. 00

    85. 00
    78. 29

    78. 29
    69. 34

    69. 34
    42. 50

         
         

    80. 00
         

    10. 31
         

   154. 69
         

   116. 25
         

   122. 47
         

   147. 63
         

   335. 53
         

         
   966. 88

   15. 333
         

   13. 874
         

   12. 263
         

   10. 226
         

    8. 760
         

    7. 020
         

    3. 240
         

         
         

    1226. 67 
            

     143. 07 
            

    1896. 93 
            

    1188. 75 
            

    1072. 85 
            

    1036. 40 
            

    1087. 11 
            

            
    7651. 77 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 739

   35. 739
   34. 000

   34. 000
   29. 000

   29. 000
   28. 000

         
         

  1. 500
       

  1. 500
       

  0. 261
       

  1. 739
       

  5. 000
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     7. 27

     7. 27
    28. 16

    28. 16
    32. 34

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     6. 32
         

    88. 56
         

    30. 25
         

         
   125. 13

   10. 250
         

    8. 750
         

    7. 869
         

    6. 580
         

    3. 009
         

    0. 488
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

      41. 56 
            

     266. 44 
            

      14. 78 
            

            
     322. 78 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   28. 000

         
         

  0. 500
       

  2. 500
       

  2. 000
       

  5. 000
       

       
       

    30. 98
    52. 59

    51. 45
   103. 80

   103. 80
   145. 68

   145. 68
   250. 38

         
         

    20. 89
         

   194. 06
         

   249. 48
         

   990. 15
         

         
  1454. 58

    9. 728
         

    8. 109
         

    5. 944
         

    2. 280
         

         
         

     203. 25 
            

    1573. 71 
            

    1482. 91 
            

    2257. 25 
            

            
    5517. 12 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)
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    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    77. 76( kN/ m)

        Me = Sum( Me) + Mew

           =     928. 56( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 500

   28. 500
   28. 000

         
         

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 000
       

  0. 500
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 18

     5. 18
     4. 03

     4. 03
     2. 88

     2. 88
     0. 00

     0. 00
     0. 00

         
         

     5. 76
         

    23. 04
         

     1. 44
         

    18. 72
         

     5. 47
         

     9. 22
         

     6. 91
         

     7. 20
         

     0. 00
         

         
    77. 76

   18. 500
         

   16. 000
         

   13. 875
         

   12. 125
         

   10. 009
         

    8. 542
         

    6. 556
         

    3. 833
         

    0. 250
         

         
         

     106. 56 
            

     368. 64 
            

      19. 98 
            

     226. 98 
            

      54. 77 
            

      78. 72 
            

      45. 31 
            

      27. 60 
            

       0. 00 
            

            
     928. 56 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7
        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=    11. 43( kN/ m)

        Mwd=     157. 78( kN. m/ m)
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      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    7. 000

 c heck l v
 WT    y 
   ( m)    

    7. 000

 r s l t  ps 
   Lwd   
   ( m)    

    4. 200

 r sl t  f rc
   Fwd   
   kN/ m  

    11. 43

 ar m     
 l engt h L
    ( m)   

   13. 800

   moment    
    Mwd     
   kN. m/ m   

     157. 78 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  41. 800( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      6587. 56 
         0. 00 
       583. 20 
         0. 00 

      6587. 56 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2947. 07*  ( 1+  1. 235 ) =    6587. 56( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

     
Sum  

   31. 625
   28. 000

         
         

  3. 625
       

       
       

   488. 76
   569. 14

         
         

    62. 60
    75. 84

         
         

   426. 16
   493. 31

         
         

  1666. 53
         

         
  1666. 53

    1. 768
         

         
         

    2947. 07 
            

            
    2947. 07 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 

   I nt er val  Sum( Bp)  + Ba                                                             

   31. 625    28. 000   3. 625   25. 00    0. 00   32. 50     5. 690   57. 50     2. 309     7. 999 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .



FORUM8

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  33. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      2993. 13 

      4783. 96 

    1. 60>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

      3100. 82 
         7. 81 
       723. 29 
         0. 00 
       512. 88 
        94. 90 

      2993. 13 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   33. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  2. 000
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    85. 00

    85. 00
    78. 29

    78. 29
    69. 34

    69. 34
    67. 11

         
         

    80. 00
         

    10. 31
         

   154. 69
         

   116. 25
         

   122. 47
         

   147. 63
         

    34. 11
         

         
   665. 46

    9. 833
         

    8. 374
         

    6. 763
         

    4. 726
         

    3. 260
         

    1. 520
         

    0. 251
         

         
         

     786. 67 
            

      86. 35 
            

    1046. 15 
            

     549. 38 
            

     399. 28 
            

     224. 43 
            

       8. 57 
            

            
    3100. 82 



FORUM8

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 739

   35. 739
   34. 000

   34. 000
   33. 500

         
         

  1. 500
       

  1. 500
       

  0. 261
       

  1. 739
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     7. 27

     7. 27
     9. 36

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     6. 32
         

     4. 16
         

         
    10. 47

    4. 750
         

    3. 250
         

    2. 369
         

    1. 080
         

    0. 240
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       6. 82 
            

       1. 00 
            

            
       7. 81 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 500

         
         

  0. 500
       

  2. 500
       

  1. 500
       

       
       

    30. 98
    52. 59

    51. 45
   103. 80

   103. 80
   135. 21

         
         

    20. 89
         

   194. 06
         

   179. 26
         

         
   394. 21

    4. 228
         

    2. 609
         

    0. 717
         

         
         

      88. 34 
            

     506. 39 
            

     128. 55 
            

            
     723. 29 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    70. 56( kN/ m)

        Me = Sum( Me) + Mew

           =     512. 88( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)
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      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

         
         

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 18

     5. 18
     4. 03

     4. 03
     2. 88

         
         

     5. 76
         

    23. 04
         

     1. 44
         

    18. 72
         

     5. 47
         

     9. 22
         

     6. 91
         

         
    70. 56

   13. 000
         

   10. 500
         

    8. 375
         

    6. 625
         

    4. 509
         

    3. 042
         

    1. 056
         

         
         

      74. 88 
            

     241. 92 
            

      12. 06 
            

     124. 02 
            

      24. 67 
            

      28. 03 
            

       7. 30 
            

            
     512. 88 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=    11. 43( kN/ m)

        Mwd=      94. 90( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    7. 000

 c heck l v
 WT    y 
   ( m)    

    7. 000

 r s l t  ps 
   Lwd   
   ( m)    

    4. 200

 r sl t  f rc
   Fwd   
   kN/ m  

    11. 43

 ar m     
 l engt h L
    ( m)   

    8. 300

   moment    
    Mwd     
   kN. m/ m   

      94. 90 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  41. 800( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      3617. 56 
      1166. 40 
       583. 20 
      3364. 72 

      4783. 96 



FORUM8

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2277. 72*  ( 1+  0. 588 ) =    3617. 56( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   37. 125
   35. 500

   35. 500
   33. 500

         
         

  1. 625
       

  2. 000
       

       
       

   366. 79
   402. 83

   402. 83
   447. 18

         
         

    42. 51
    48. 44

    48. 44
    55. 75

         
         

   324. 29
   354. 39

   354. 39
   391. 43

         
         

   551. 42
         

   745. 82
         

         
  1297. 24

    2. 800
         

    0. 983
         

         
         

    1544. 25 
            

     733. 47 
            

            
    2277. 72 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   37. 125
   35. 500

   35. 500
   33. 500

  1. 625
  2. 000

  25. 00
  25. 00

   0. 00
   0. 00

  32. 50
  32. 50

    2. 551
    3. 139

  57. 50
  57. 50

    1. 035
    1. 274

    3. 586 
    4. 414 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,    3364. 72 ) =    1166. 40( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   33. 500
   28. 000

  5. 500
       

   145. 68
   260. 85

  1117. 96
         

    3. 010
         

    3364. 72 
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  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

     
Sum  

         
         

       
       

         
         

         
  1117. 96

         
         

            
    3364. 72 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  35. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      2183. 03 

      3957. 98 

    1. 81>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

      1910. 08 
         0. 01 
       177. 37 
         0. 00 
       378. 29 
        72. 03 

      2183. 03 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 500
       

  1. 500
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    85. 00

    85. 00
    78. 29

    78. 29
    76. 05

         
         

    80. 00
         

    10. 31
         

   154. 69
         

   116. 25
         

   122. 47
         

    38. 59
         

         
   522. 30

    7. 833
         

    6. 374
         

    4. 763
         

    2. 726
         

    1. 260
         

    0. 251
         

         
         

     626. 67 
            

      65. 73 
            

     736. 77 
            

     316. 88 
            

     154. 34 
            

       9. 69 
            

            
    1910. 08 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   35. 739

   35. 739
   35. 500

         
         

  1. 500
       

  1. 500
       

  0. 261
       

  0. 239
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     1. 00

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 12
         

         
     0. 12

    2. 750
         

    1. 250
         

    0. 369
         

    0. 080
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 01 
            

            
       0. 01 
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    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 500

         
         

  0. 500
       

  2. 000
       

       
       

    30. 98
    52. 59

    51. 45
    93. 33

         
         

    20. 89
         

   144. 78
         

         
   165. 67

    2. 228
         

    0. 904
         

         
         

      46. 56 
            

     130. 82 
            

            
     177. 37 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    63. 65( kN/ m)

        Me = Sum( Me) + Mew

           =     378. 29( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

         
         

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 18

     5. 18
     4. 03

         
         

     5. 76
         

    23. 04
         

     1. 44
         

    18. 72
         

     5. 47
         

     9. 22
         

         
    63. 65

   11. 000
         

    8. 500
         

    6. 375
         

    4. 625
         

    2. 509
         

    1. 042
         

         
         

      63. 36 
            

     195. 84 
            

       9. 18 
            

      86. 58 
            

      13. 73 
            

       9. 60 
            

            
     378. 29 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )
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      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=    11. 43( kN/ m)

        Mwd=      72. 03( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    7. 000

 c heck l v
 WT    y 
   ( m)    

    7. 000

 r s l t  ps 
   Lwd   
   ( m)    

    4. 200

 r sl t  f rc
   Fwd   
   kN/ m  

    11. 43

 ar m     
 l engt h L
    ( m)   

    6. 300

   moment    
    Mwd     
   kN. m/ m   

      72. 03 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  41. 800( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      2791. 58 
      1166. 40 
       583. 20 
      5864. 08 

      3957. 98 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2063. 34*  ( 1+  0. 353 ) =    2791. 58( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   39. 097
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

         
         

  0. 597
       

  1. 000
       

  2. 000
       

       
       

   355. 13
   371. 25

   336. 30
   358. 48

   358. 48
   402. 83

         
         

    39. 46
    41. 25

    37. 48
    41. 14

    41. 14
    48. 44

         
         

   315. 67
   330. 00

   298. 82
   317. 34

   317. 34
   354. 39

         
         

   192. 73
         

   308. 08
         

   671. 73
         

         
  1172. 54

    3. 296
         

    2. 495
         

    0. 982
         

         
         

     635. 30 
            

     768. 66 
            

     659. 38 
            

            
    2063. 34 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   39. 097
   38. 500
   37. 500

   38. 500
   37. 500
   35. 500

  0. 597
  1. 000
  2. 000

  30. 00
  25. 00
  25. 00

   0. 00
   0. 00
   0. 00

  30. 00
  32. 50
  32. 50

    1. 034
    1. 570
    3. 139

  60. 00
  57. 50
  57. 50

    0. 345
    0. 637
    1. 274

    1. 379 
    2. 207 
    4. 414 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )   
        cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel
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        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,    5864. 08 ) =    1166. 40( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   35. 500
   34. 000

   34. 000
   28. 000

         
         

  1. 500
       

  6. 000
       

       
       

   103. 80
   135. 21

   135. 21
   260. 85

         
         

   179. 26
         

  1188. 18
         

         
  1367. 44

    0. 783
         

    4. 817
         

         
         

     140. 33 
            

    5723. 75 
            

            
    5864. 08 

 

( 5) check l evel (  Cur rent  gr ound l evel :  G. L.  38. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       948. 94 

      2811. 89 

    2. 96>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       703. 13 
         0. 00 
         0. 00 
         0. 00 
       208. 08 
        37. 73 

       948. 94 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    75. 00

         
         

    80. 00
         

    10. 31
         

   154. 69
         

    36. 25
         

         
   281. 25

    4. 833
         

    3. 374
         

    1. 763
         

    0. 247
         

         
         

     386. 67 
            

      34. 79 
            

     272. 71 
            

       8. 96 
            

            
     703. 13 
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    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

     
Sum  

   39. 000
   38. 500

         
         

  0. 500
       

       
       

     0. 00
     0. 00

         
         

     0. 00
         

         
     0. 00

    0. 250
         

         
         

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    48. 96( kN/ m)

        Me = Sum( Me) + Mew

           =     208. 08( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

         
         

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

         
         

     5. 76
         

    23. 04
         

     1. 44
         

    18. 72
         

         
    48. 96

    8. 000
         

    5. 500
         

    3. 375
         

    1. 625
         

         
         

      46. 08 
            

     126. 72 
            

       4. 86 
            

      30. 42 
            

            
     208. 08 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=    11. 43( kN/ m)

        Mwd=      37. 73( kN. m/ m)
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      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    7. 000

 c heck l v
 WT    y 
   ( m)    

    7. 000

 r s l t  ps 
   Lwd   
   ( m)    

    4. 200

 r sl t  f rc
   Fwd   
   kN/ m  

    11. 43

 ar m     
 l engt h L
    ( m)   

    3. 300

   moment    
    Mwd     
   kN. m/ m   

      37. 73 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  41. 800( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1645. 49 
      1166. 40 
       583. 20 
     10339. 25 

      2811. 89 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    1645. 49*  ( 1+  0. 000 ) =    1645. 49( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 964
   41. 750

   41. 750
   38. 500

         
         

  0. 214
       

  3. 250
       

       
       

   271. 94
   283. 50

   283. 50
   371. 25

         
         

    30. 22
    31. 50

    31. 50
    41. 25

         
         

   241. 73
   252. 00

   252. 00
   330. 00

         
         

    52. 83
         

   945. 75
         

         
   998. 58

    3. 356
         

    1. 552
         

         
         

     177. 31 
            

    1468. 19 
            

            
    1645. 49 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 964
   41. 750

   41. 750
   38. 500

  0. 214
  3. 250

  30. 00
  30. 00

   0. 00
   0. 00

  30. 00
  30. 00

    0. 371
    5. 629

  60. 00
  60. 00

    0. 124
    1. 876

    0. 494 
    7. 506 

    8. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,   10339. 25 ) =    1166. 40( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .
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 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 500
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

         
         

  1. 000
       

  1. 500
       

  2. 000
       

  6. 000
       

       
       

    40. 98
    61. 92

    61. 92
    93. 33

    93. 33
   135. 21

   135. 21
   260. 85

         
         

    51. 45
         

   116. 43
         

   228. 54
         

  1188. 18
         

         
  1584. 60

    0. 534
         

    1. 801
         

    3. 561
         

    7. 817
         

         
         

      27. 47 
            

     209. 65 
            

     813. 84 
            

    9288. 29 
            

            
   10339. 25 
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5. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    28. 000    10. 500     1181. 20     2348. 75    1. 99>=1. 00 

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

      1181. 20 

      2348. 75 

   1. 99>=1. 00 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc
 i nert i a f orc e           Fe
 dynami c  hydr aul i c  pr r s Fwd

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       966. 88 
       125. 13 
         0. 00 
        77. 76 
        11. 43 

      1181. 20 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

    d. i ner t i a f or ce

      t abl e of  i ner t i a f or ce  when s hear  def ormat i on f ai l ures i s chec k at  t i p of  embedment .

    e . dynami c hydraul i c  pr es sure

    t abl e of  dynami c hydr aul i c  pr es s.  when s hear def orm.  f ai l ures i s  chec ked at  t i p of  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

     894. 17 
    1454. 58 

    2348. 75 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   8. 000+  1746. 00*  t an( 25. 00)  Deg.

          =   894. 17( kN/ m)
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    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    218. 25+   0. 00 ) *   8. 000=  1746. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 

Sum  

   47. 000
   46. 000
   42. 000
   41. 750
   38. 500
   37. 500
   35. 500
   33. 500

         

   46. 000
   42. 000
   41. 750
   38. 500
   37. 500
   35. 500
   33. 500
   28. 000

         

  1. 000
  4. 000
  0. 250
  3. 250
  1. 000
  2. 000
  2. 000
  5. 500

 19. 000

   18. 0  
   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    18. 00 
    72. 00 
     4. 50 
    29. 25 
     9. 00 
    18. 00 
    18. 00 
    49. 50 

   218. 25 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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5. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 00 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      28. 000    10. 500       4898. 36       1373. 60     3. 57>=1. 00  

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

     1746. 00  
       10. 500 
        9. 00  
        3. 941 

     1373. 60  

     3543. 77  
        0. 00  
        2. 030 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

     4898. 36  

   3. 57>=1. 00 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)
 i nert i a f orc e           Me( Fe)
 dynami c  wat er  pr ss     Mwd( Fwd)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

      7651. 77
       322. 78
      5517. 12
         0. 00
       928. 56
       157. 78

      3543. 77

 H- f or ce       
    Hb( kN/ m)   

       966. 88 
       125. 13 
      1454. 58 
         0. 00 
        77. 76 
        11. 43 

         0. 00 

    a. wat er  pr ess ur e
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      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e

      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

    e . i ner t i a l oad

      re f er  t o  i ner t i a f or ce  i n c hecki ng s hear  f ai l ur e at  embedment  t i p

    f . dynami c  wat er  pr ess ure

      re f er  t o  dynami c  wat er  pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =  1746. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =    3543. 77/   1746. 00

          =  2. 030( m)

      Be= B-  2e

          =  8. 000-  2. 0*  2. 030

          =  3. 941( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/   1746. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )
      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   38. 500
   37. 500
   35. 500
   33. 500

         

   37. 500
   35. 500
   33. 500
   28. 000

         

  1. 000
  2. 000
  2. 000
  5. 500

 10. 500

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
    18. 00 
    18. 00 
    49. 50 

    94. 50 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am
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5. 3 l andsi de sheet  pi l e

5. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   41. 750( m)

L. W. L             :   37. 500( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       32. 070

     3839. 29 

     4611. 58 

 1. 201>=1. 20 

    i n use     

       28. 000 

     8539. 36  

    14847. 00  

 1. 739>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 500

   28. 500
   28. 000

         
         

  0. 250
       

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 000
       

  0. 500
       

       
       

    32. 15
    33. 76

    36. 47
    47. 76

    43. 83
    48. 01

    48. 01
    56. 37

    56. 37
    64. 72

    64. 72
    85. 62

    85. 62
    87. 71

         
         

     8. 24
         

   136. 88
         

    45. 92
         

   104. 37
         

   121. 09
         

   375. 85
         

    43. 33
         

         
   835. 68

    0. 126
         

    1. 948
         

    4. 008
         

    5. 527
         

    7. 523
         

   11. 116
         

   13. 751
         

         
         

       1. 04 
            

     266. 58 
            

     184. 02 
            

     576. 85 
            

     910. 96 
            

    4177. 90 
            

     595. 84 
            

            
    6713. 19 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

         
         

  3. 250
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

       
       

     0. 00
    32. 50

    32. 50
    42. 50

    42. 50
    33. 55

    33. 55
    24. 61

    24. 61
     0. 00

         
         

    52. 81
         

    37. 50
         

    76. 05
         

    58. 16
         

    67. 66
         

         
   292. 19

    2. 417
         

    4. 022
         

    5. 461
         

    7. 449
         

   10. 333
         

         
         

     127. 63 
            

     150. 83 
            

     415. 31 
            

     433. 20 
            

     699. 20 
            

            
    1826. 17 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   35. 000

   35. 000
   33. 000

   33. 000
   28. 000

         
         

  0. 500
       

  2. 500
       

  2. 000
       

  5. 000
       

       
       

    30. 98
    52. 59

    51. 45
   103. 80

   103. 80
   145. 68

   145. 68
   250. 38

         
         

    20. 89
         

   194. 06
         

   249. 48
         

   990. 15
         

         
  1454. 58

    4. 272
         

    5. 891
         

    8. 056
         

   11. 720
         

         
         

      89. 24 
            

    1143. 10 
            

    2009. 78 
            

   11604. 88 
            

            
   14847. 00 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

      - 274. 93
      - 198. 55
         0. 00
      - 282. 18

 poi nt s       

  G. L.  38. 400 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   35. 500

   35. 500
   35. 000

   35. 000
   33. 500

   33. 500
   33. 000

   33. 000
   28. 500

   28. 500
   28. 000

     0. 00
     6. 43

     6. 43
    32. 15

    32. 15
    33. 76

    36. 47
    47. 76

    43. 83
    45. 92

    45. 92
    48. 01

    48. 01
    56. 37

    56. 37
    58. 46

    58. 46
    64. 72

    64. 72
    66. 81

    66. 81
    85. 62

    85. 62
    87. 71

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    32. 50

    32. 50
    37. 50

    37. 50
    42. 50

    42. 50
    33. 55

    33. 55
    31. 32

    31. 32
    24. 61

    24. 61
    22. 37

    22. 37
     2. 24

     2. 24
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    30. 98
    52. 59

    51. 45
    93. 33

    93. 33
   103. 80

   103. 80
   135. 21

   135. 21
   145. 68

   145. 68
   239. 91

   239. 91
   250. 38

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     5. 20

     5. 20
    15. 59

    15. 59
    18. 19

    18. 19
    25. 98

    25. 98
    28. 58

    28. 58
    51. 96

    51. 96
    54. 56

     0. 00
     6. 43

     6. 43
    32. 15

    32. 15
    33. 76

    36. 47
    80. 26

    76. 33
    83. 42

    83. 42
    85. 31

    85. 31
    74. 33

    74. 33
    71. 58

    71. 58
    63. 35

    63. 35
    60. 60

    60. 60
    35. 89

    35. 89
    33. 14

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    30. 98 
    47. 39 

    46. 25 
    77. 74 

    77. 74 
    85. 61 

    85. 61 
   109. 23 

   109. 23 
   117. 10 

   117. 10 
   187. 95 

   187. 95 
   195. 82 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   38. 000
   37. 500
   35. 000
   33. 000
   26. 000

   37. 500
   35. 000
   33. 000
   26. 000
   21. 000

  0. 500
  2. 500
  2. 000
  7. 000
  5. 000

    16800
    16800
    16800
    19600
    92400

     8073 
     8073 
     8073 
     9419 
    44404 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member
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          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     3. 86

     4. 12

     4. 37

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  19

  20

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

   43. 400

   43. 200

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 750

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

    23. 15

    24. 44

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    33. 76

    38. 49

    41. 19

    43. 88

    46. 58

    49. 27

    51. 97

    54. 66

    57. 36

    60. 05

    62. 74

    65. 44

    68. 13

    70. 83

    73. 52

    76. 22

    78. 91

    80. 26

    77. 75

    80. 58

    83. 42

    84. 18

    84. 93

    85. 31

    84. 76

    83. 66

    82. 57

    81. 47

    80. 37

    79. 27

    78. 17

    77. 08

    75. 98

    74. 88

    23. 15

    24. 44

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    36. 47

    38. 49

    41. 19

    43. 88

    46. 58

    49. 27

    51. 97

    54. 66

    57. 36

    60. 05

    62. 74

    65. 44

    68. 13

    70. 83

    73. 52

    76. 22

    78. 91

    76. 33

    77. 75

    80. 58

    83. 42

    84. 18

    84. 93

    85. 31

    84. 76

    83. 66

    82. 57

    81. 47

    80. 37

    79. 27

    78. 17

    77. 08

    75. 98

    74. 88

     4. 63

     4. 89

     5. 14

     5. 40

     5. 66

     5. 92

     6. 17

     6. 43

     4. 15

     3. 62

     6. 77

     8. 24

     8. 78

     9. 32

     9. 85

    10. 39

    10. 93

    11. 47

    12. 01

    12. 55

    13. 09

    13. 63

    14. 17

    14. 70

    15. 24

    11. 79

     7. 83

    11. 72

    16. 12

    16. 63

    16. 84

    12. 73

     8. 52

    12. 69

    16. 73

    16. 51

    16. 29

    16. 07

    15. 85

    15. 63

    15. 42

    15. 20

    11. 25

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    37. 55

    44. 11

    47. 39

    47. 83

    50. 97

    54. 12

    57. 27

    60. 42

    63. 57

    66. 72

    69. 87

    73. 02

    76. 16

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    30. 98

    37. 55

    44. 11

    46. 25

    47. 83

    50. 97

    54. 12

    57. 27

    60. 42

    63. 57

    66. 72

    69. 87

    73. 02

    76. 16

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     3. 26

     7. 51

     6. 49

     4. 66

     7. 23

    10. 19

    10. 82

    11. 45

    12. 08

    12. 71

    13. 34

    13. 97

    14. 60

    11. 37

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  62

  63

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

 102

Sum 

   35. 500

   35. 400

   35. 200

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 500

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 500

   28. 400

   28. 200

   28. 000

         

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    74. 33

    73. 78

    72. 68

    71. 58

    70. 49

    69. 39

    68. 29

    67. 19

    66. 09

    64. 99

    63. 90

    63. 35

    62. 80

    61. 70

    60. 60

    59. 50

    58. 40

    57. 31

    56. 21

    55. 11

    54. 01

    52. 91

    51. 81

    50. 72

    49. 62

    48. 52

    47. 42

    46. 32

    45. 23

    44. 13

    43. 03

    41. 93

    40. 83

    39. 73

    38. 64

    37. 54

    36. 44

    35. 89

    35. 34

    34. 24

    33. 14

         

    74. 33

    73. 78

    72. 68

    71. 58

    70. 49

    69. 39

    68. 29

    67. 19

    66. 09

    64. 99

    63. 90

    63. 35

    62. 80

    61. 70

    60. 60

    59. 50

    58. 40

    57. 31

    56. 21

    55. 11

    54. 01

    52. 91

    51. 81

    50. 72

    49. 62

    48. 52

    47. 42

    46. 32

    45. 23

    44. 13

    43. 03

    41. 93

    40. 83

    39. 73

    38. 64

    37. 54

    36. 44

    35. 89

    35. 34

    34. 24

     0. 00

         

     7. 43

    11. 05

    14. 54

    14. 32

    14. 10

    13. 88

    13. 66

    13. 44

    13. 22

    13. 00

     9. 60

     6. 33

     9. 40

    12. 34

    12. 12

    11. 90

    11. 68

    11. 46

    11. 24

    11. 02

    10. 80

    10. 58

    10. 36

    10. 14

     9. 92

     9. 70

     9. 48

     9. 26

     9. 05

     8. 83

     8. 61

     8. 39

     8. 17

     7. 95

     7. 73

     7. 51

     5. 49

     3. 59

     5. 28

     6. 85

     3. 34

   923. 10

    77. 74

    79. 31

    82. 46

    85. 61

    88. 76

    91. 91

    95. 06

    98. 21

   101. 35

   104. 50

   107. 65

   109. 23

   110. 80

   113. 95

   117. 10

   120. 25

   123. 40

   126. 55

   129. 69

   132. 84

   135. 99

   139. 14

   142. 29

   145. 44

   148. 59

   151. 74

   154. 88

   158. 03

   161. 18

   164. 33

   167. 48

   170. 63

   173. 78

   176. 93

   180. 07

   183. 22

   186. 37

   187. 95

   189. 52

   192. 67

   195. 82

         

    77. 74

    79. 31

    82. 46

    85. 61

    88. 76

    91. 91

    95. 06

    98. 21

   101. 35

   104. 50

   107. 65

   109. 23

   110. 80

   113. 95

   117. 10

   120. 25

   123. 40

   126. 55

   129. 69

   132. 84

   135. 99

   139. 14

   142. 29

   145. 44

   148. 59

   151. 74

   154. 88

   158. 03

   161. 18

   164. 33

   167. 48

   170. 63

   173. 78

   176. 93

   180. 07

   183. 22

   186. 37

   187. 95

   189. 52

   192. 67

     0. 00

         

     7. 77

    11. 96

    16. 49

    17. 12

    17. 75

    18. 38

    19. 01

    19. 64

    20. 27

    20. 90

    16. 09

    10. 92

    16. 68

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   352. 71

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     1615 

     1749 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1413 

      942 

     1413 

     1884 

      942 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 



FORUM8

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=     - 41. 14mm(  G. L.  47. 000m )

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     1615
     1749
     1884
     1884
     1884
     1884
     1884
     1884
     1884

   - 41. 14
   - 39. 51
   - 37. 89
   - 36. 26
   - 34. 63
   - 33. 00
   - 31. 37
   - 29. 74
   - 28. 10
   - 26. 47
   - 24. 83
   - 23. 18
   - 21. 53
   - 19. 87
   - 18. 19
   - 16. 50
   - 14. 79
   - 13. 06
   - 11. 30
    - 9. 51
    - 7. 68
    - 5. 80
    - 3. 87
    - 1. 89
     0. 17
     2. 30
     4. 51
     5. 08
     6. 79
     9. 10
    11. 42
    13. 73
    16. 01
    18. 24
    20. 40
    22. 46
    24. 43
    26. 27
    27. 97
    29. 53
    30. 94
    32. 18
    33. 24
    34. 14
    34. 52
    34. 85
    35. 39
    35. 75
    35. 94
    35. 96
    35. 91
    35. 82
    35. 52
    35. 08
    34. 50
    33. 80
    32. 98
    32. 06
    31. 04
    29. 95
    28. 79
    28. 19
    27. 57
    26. 31
    25. 02
    23. 71
    22. 39
    21. 08
    19. 78
    18. 50
    17. 25
    16. 05
    15. 46
    14. 89
    13. 79
    12. 74
    11. 75
    10. 83
     9. 97
     9. 17
     8. 44
     7. 76
     7. 15

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     4. 04 
     4. 65 
     5. 36 
     5. 77 
     5. 97 
     6. 31 
     6. 70 
     7. 09 
     7. 48 
     7. 87 
     8. 26 
     8. 65 
     9. 04 
     9. 39 
     9. 63 
     9. 87 
    10. 21 
    10. 60 
    10. 99 
    11. 38 
    11. 77 
    12. 16 
    12. 55 
    12. 94 
    13. 29 
    13. 53 
    13. 77 
    14. 11 
    13. 39 
    12. 77 
    13. 10 
    13. 44 
    13. 77 
    14. 10 
    14. 44 
    14. 77 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:       0. 00
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:    - 282. 18
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
         - 22. 26
         - 22. 28
         - 22. 14
         - 20. 40
         - 18. 78
         - 17. 28
         - 15. 90
         - 14. 63
         - 13. 46
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 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101
  102

Sum  

   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1413
      942
     1413
     1884
      942

         

     6. 58
     6. 07
     5. 60
     5. 17
     4. 78
     4. 43
     4. 10
     3. 80
     3. 52
     3. 25
     3. 01
     2. 77
     2. 54
     2. 32
     2. 10
     1. 99
     1. 88
     1. 66
     1. 45

         

    15. 11 
    15. 44 
    15. 78 
    16. 11 
    16. 44 
    16. 78 
    17. 11 
    17. 45 
    17. 78 
    18. 12 
    18. 45 
    18. 78 
    19. 12 
    19. 45 
    19. 75 
    19. 95 
    20. 16 
    20. 46 
    20. 71 

          

         - 12. 40
         - 11. 43
         - 10. 55
          - 9. 74
          - 9. 01
          - 8. 34
          - 7. 72
          - 7. 15
          - 6. 62
          - 6. 13
          - 5. 66
          - 5. 21
          - 4. 78
          - 4. 36
          - 2. 96
          - 1. 87
          - 2. 65
          - 3. 13
          - 1. 36

        - 570. 39

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 274. 93kN. m/ m(  G. L.  38. 400m )

    max shear f or ce     Smax=    - 198. 55kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=     - 41. 14mm    (  G. L.  47. 000m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800

 - - - - - - - - - -
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
       1. 84
       2. 93
       4. 37
       6. 23
       8. 55
      11. 39
      14. 79
      18. 81
      23. 50
      28. 91
      35. 09
      42. 09
      49. 97
      58. 77
      68. 55
      79. 36
      91. 25
     104. 27
     118. 48
     133. 92
      94. 21
      84. 49
      55. 87
      19. 07
     - 16. 09
     - 49. 49
     - 81. 02
    - 110. 59
    - 138. 08
    - 163. 38
    - 186. 39
    - 206. 99
    - 225. 09
    - 240. 57
    - 253. 32
    - 263. 24
    - 270. 22
    - 274. 15
    - 274. 93
    - 274. 93
    - 272. 60
    - 267. 04
    - 258. 80

       0. 00
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
       1. 84
       2. 93
       4. 37
       6. 23
       8. 55
      11. 39
      14. 79
      18. 81
      23. 50
      28. 91
      35. 09
      42. 09
      49. 97
      58. 77
      68. 55
      79. 36
      91. 25
     104. 27
     118. 48
     133. 92
      94. 21
      84. 49
      55. 87
      19. 07
     - 16. 09
     - 49. 49
     - 81. 02
    - 110. 59
    - 138. 08
    - 163. 38
    - 186. 39
    - 206. 99
    - 225. 09
    - 240. 57
    - 253. 32
    - 263. 24
    - 270. 22
    - 274. 15
    - 274. 93
    - 274. 93
    - 272. 60
    - 267. 04
    - 258. 80

 - - - - - - - - - -
       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
       3. 89
       5. 43
       7. 23
       9. 29
      11. 61
      14. 18
      17. 01
      20. 10
      23. 44
      27. 04
      30. 90
      35. 01
      39. 39
      44. 02
      48. 90
      54. 05
      59. 45
      65. 11
      71. 03
      77. 20
    - 198. 55
    - 194. 40
    - 190. 78
    - 184. 02
    - 175. 78
    - 167. 00
    - 157. 69
    - 147. 83
    - 137. 44
    - 126. 51
    - 115. 04
    - 103. 03
     - 90. 48
     - 77. 39
     - 63. 76
     - 49. 60
     - 34. 89
     - 19. 65
      - 7. 86
      - 0. 03
      11. 68
      27. 80
      41. 17

       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
       3. 89
       5. 43
       7. 23
       9. 29
      11. 61
      14. 18
      17. 01
      20. 10
      23. 44
      27. 04
      30. 90
      35. 01
      39. 39
      44. 02
      48. 90
      54. 05
      59. 45
      65. 11
      71. 03
      77. 20
    - 198. 55
    - 194. 40
    - 190. 78
    - 184. 02
    - 175. 78
    - 167. 00
    - 157. 69
    - 147. 83
    - 137. 44
    - 126. 51
    - 115. 04
    - 103. 03
     - 90. 48
     - 77. 39
     - 63. 76
     - 49. 60
     - 34. 89
     - 19. 65
      - 7. 86
      - 0. 03
      11. 68
      27. 80
      41. 17
      50. 50

   - 41. 14
   - 39. 51
   - 37. 89
   - 36. 26
   - 34. 63
   - 33. 00
   - 31. 37
   - 29. 74
   - 28. 10
   - 26. 47
   - 24. 83
   - 23. 18
   - 21. 53
   - 19. 87
   - 18. 19
   - 16. 50
   - 14. 79
   - 13. 06
   - 11. 30
    - 9. 51
    - 7. 68
    - 5. 80
    - 3. 87
    - 1. 89
     0. 17
     2. 30
     4. 51
     5. 08
     6. 79
     9. 10
    11. 42
    13. 73
    16. 01
    18. 24
    20. 40
    22. 46
    24. 43
    26. 27
    27. 97
    29. 53
    30. 94
    32. 18
    33. 24
    34. 14
    34. 52
    34. 85
    35. 39
    35. 75
    35. 94

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *        0. 00 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *     - 282. 18 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
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 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101
  102

   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

    - 248. 70
    - 243. 03
    - 236. 97
    - 223. 76
    - 209. 25
    - 193. 59
    - 176. 97
    - 159. 55
    - 141. 50
    - 122. 99
    - 104. 20
     - 85. 28
     - 75. 84
     - 66. 42
     - 47. 78
     - 29. 53
     - 11. 84
       5. 11
      21. 17
      36. 16
      49. 90
      62. 24
      72. 99
      77. 72
      81. 99
      89. 08
      94. 18
      97. 24
      98. 27
      97. 54
      95. 36
      91. 96
      87. 59
      82. 46
      76. 75
      70. 63
      64. 26
      57. 76
      51. 26
      44. 85
      38. 62
      32. 66
      27. 04
      21. 81
      17. 03
      12. 75
       9. 02
       5. 88
       3. 37
       2. 37
       1. 53
       0. 40
       0. 00

    - 248. 70
    - 243. 03
    - 236. 97
    - 223. 76
    - 209. 25
    - 193. 59
    - 176. 97
    - 159. 55
    - 141. 50
    - 122. 99
    - 104. 20
     - 85. 28
     - 75. 84
     - 66. 42
     - 47. 78
     - 29. 53
     - 11. 84
       5. 11
      21. 17
      36. 16
      49. 90
      62. 24
      72. 99
      77. 72
      81. 99
      89. 08
      94. 18
      97. 24
      98. 27
      97. 54
      95. 36
      91. 96
      87. 59
      82. 46
      76. 75
      70. 63
      64. 26
      57. 76
      51. 26
      44. 85
      38. 62
      32. 66
      27. 04
      21. 81
      17. 03
      12. 75
       9. 02
       5. 88
       3. 37
       2. 37
       1. 53
       0. 40
 - - - - - - - - - -

      50. 50
      56. 73
      60. 59
      66. 05
      72. 59
      78. 28
      83. 11
      87. 10
      90. 24
      92. 54
      93. 98
      94. 57
      94. 46
      94. 12
      93. 21
      91. 25
      88. 44
      84. 79
      80. 28
      74. 93
      68. 73
      61. 68
      53. 77
      47. 29
      42. 70
      35. 42
      25. 50
      15. 34
       5. 10
      - 3. 61
     - 10. 93
     - 16. 97
     - 21. 84
     - 25. 67
     - 28. 55
     - 30. 58
     - 31. 87
     - 32. 49
     - 32. 53
     - 32. 05
     - 31. 12
     - 29. 80
     - 28. 13
     - 26. 15
     - 23. 89
     - 21. 38
     - 18. 65
     - 15. 71
     - 12. 56
     - 10. 04
      - 8. 32
      - 5. 69
      - 1. 98

      56. 73
      60. 59
      66. 05
      72. 59
      78. 28
      83. 11
      87. 10
      90. 24
      92. 54
      93. 98
      94. 57
      94. 46
      94. 12
      93. 21
      91. 25
      88. 44
      84. 79
      80. 28
      74. 93
      68. 73
      61. 68
      53. 77
      47. 29
      42. 70
      35. 42
      25. 50
      15. 34
       5. 10
      - 3. 61
     - 10. 93
     - 16. 97
     - 21. 84
     - 25. 67
     - 28. 55
     - 30. 58
     - 31. 87
     - 32. 49
     - 32. 53
     - 32. 05
     - 31. 12
     - 29. 80
     - 28. 13
     - 26. 15
     - 23. 89
     - 21. 38
     - 18. 65
     - 15. 71
     - 12. 56
     - 10. 04
      - 8. 32
      - 5. 69
      - 1. 98
 - - - - - - - - - -

    35. 96
    35. 91
    35. 82
    35. 52
    35. 08
    34. 50
    33. 80
    32. 98
    32. 06
    31. 04
    29. 95
    28. 79
    28. 19
    27. 57
    26. 31
    25. 02
    23. 71
    22. 39
    21. 08
    19. 78
    18. 50
    17. 25
    16. 05
    15. 46
    14. 89
    13. 79
    12. 74
    11. 75
    10. 83
     9. 97
     9. 17
     8. 44
     7. 76
     7. 15
     6. 58
     6. 07
     5. 60
     5. 17
     4. 78
     4. 43
     4. 10
     3. 80
     3. 52
     3. 25
     3. 01
     2. 77
     2. 54
     2. 32
     2. 10
     1. 99
     1. 88
     1. 66
     1. 45

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
       - 22. 26 
       - 22. 28 
       - 22. 14 
       - 20. 40 
       - 18. 78 
       - 17. 28 
       - 15. 90 
       - 14. 63 
       - 13. 46 
       - 12. 40 
       - 11. 43 
       - 10. 55 
        - 9. 74 
        - 9. 01 
        - 8. 34 
        - 7. 72 
        - 7. 15 
        - 6. 62 
        - 6. 13 
        - 5. 66 
        - 5. 21 
        - 4. 78 
        - 4. 36 
        - 2. 96 
        - 1. 87 
        - 2. 65 
        - 3. 13 
        - 1. 36 

  Not e :  * mark shows r eac t i on of  t ens i l e  member
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( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 274. 93kN. m/ m(  G. L.  38. 400m )

    max shear f or ce     Smax=        - 198. 55kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=     - 41. 14mm    (  G. L.  47. 000m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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5. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               274. 93              0. 00            198. 55

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.          153           324    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            9           150    O,   
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5. 3. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

       0. 00      3. 600        0. 00 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

          0         264    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     282. 18      1. 800      507. 92 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        115         264    O,   
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5. 3. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

       0. 00      3. 600        0. 00 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

          0           210    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     507. 92      1. 800       91. 43 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         97           210    O,   
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5. 4 r i vers i de  sheet  pi l e

5. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   41. 500( m)

L. W. L             :   40. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       34. 570

     1605. 93 

     1928. 06 

 1. 201>=1. 20 

    i n use     

       28. 000 

     7371. 04  

    15943. 66  

 2. 163>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

     
Sum  

   42. 000
   41. 500

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 500

   28. 500
   28. 000

         
         

  0. 500
       

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 000
       

  0. 500
       

       
       

    32. 15
    35. 37

    38. 21
    43. 42

    43. 42
    48. 63

    44. 87
    49. 05

    49. 05
    57. 41

    57. 41
    65. 77

    65. 77
    86. 66

    86. 66
    88. 75

         
         

    16. 88
         

    61. 22
         

    69. 04
         

    46. 96
         

   106. 46
         

   123. 18
         

   381. 08
         

    43. 85
         

         
   848. 67

    0. 254
         

    1. 266
         

    2. 764
         

    4. 007
         

    5. 526
         

    7. 523
         

   11. 114
         

   13. 751
         

         
         

       4. 29 
            

      77. 50 
            

     190. 82 
            

     188. 20 
            

     588. 34 
            

     926. 63 
            

    4235. 36 
            

     603. 03 
            

            
    6814. 17 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   41. 500
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   35. 500

   35. 500
   33. 500

   33. 500
   28. 000

         
         

  1. 500
       

  1. 500
       

  1. 000
       

  2. 000
       

  2. 000
       

  5. 500
       

       
       

     0. 00
    15. 00

    15. 00
    13. 13

    13. 13
    11. 88

    11. 88
     9. 38

     9. 38
     6. 88

     6. 88
     0. 00

         
         

    11. 25
         

    21. 09
         

    12. 50
         

    21. 25
         

    16. 25
         

    18. 91
         

         
   101. 25

    1. 500
         

    2. 733
         

    3. 992
         

    5. 461
         

    7. 449
         

   10. 333
         

         
         

      16. 88 
            

      57. 66 
            

      49. 90 
            

     116. 04 
            

     121. 04 
            

     195. 36 
            

            
     556. 88 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   39. 000
   37. 500

   37. 500
   36. 000

   36. 000
   34. 000

   34. 000
   28. 000

         
         

  1. 500
       

  1. 500
       

  2. 000
       

  6. 000
       

       
       

    30. 51
    61. 92

    61. 92
    93. 33

    93. 33
   135. 21

   135. 21
   260. 85

         
         

    69. 32
         

   116. 43
         

   228. 54
         

  1188. 18
         

         
  1602. 47

    3. 835
         

    5. 301
         

    7. 061
         

   11. 317
         

         
         

     265. 83 
            

     617. 17 
            

    1613. 72 
            

   13446. 93 
            

            
   15943. 66 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

      - 120. 54
       132. 03
         3. 34
       212. 32

 poi nt s       

  G. L.  42. 000 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

   47. 000
   42. 000

   42. 000
   41. 500

   41. 500
   40. 000

   40. 000
   39. 000

   39. 000
   38. 500

   38. 500
   37. 500

   37. 500
   36. 000

   36. 000
   35. 500

   35. 500
   34. 000

   34. 000
   33. 500

   33. 500
   28. 500

   28. 500
   28. 000

     0. 00
    32. 15

    32. 15
    35. 37

    38. 21
    43. 42

    43. 42
    46. 89

    46. 89
    48. 63

    44. 87
    49. 05

    49. 05
    55. 32

    55. 32
    57. 41

    57. 41
    63. 68

    63. 68
    65. 77

    65. 77
    86. 66

    86. 66
    88. 75

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    15. 00

    15. 00
    13. 75

    13. 75
    13. 13

    13. 13
    11. 88

    11. 88
    10. 00

    10. 00
     9. 38

     9. 38
     7. 50

     7. 50
     6. 88

     6. 88
     0. 63

     0. 63
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    30. 51
    40. 98

    40. 98
    61. 92

    61. 92
    93. 33

    93. 33
   103. 80

   103. 80
   135. 21

   135. 21
   145. 68

   145. 68
   250. 38

   250. 38
   260. 85

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     2. 60

     2. 60
     7. 79

     7. 79
    15. 59

    15. 59
    18. 19

    18. 19
    25. 98

    25. 98
    28. 58

    28. 58
    54. 56

    54. 56
    57. 16

     0. 00
    32. 15

    32. 15
    35. 37

    38. 21
    58. 42

    58. 42
    60. 64

    60. 64
    59. 16

    55. 40
    53. 13

    53. 13
    49. 73

    49. 73
    48. 60

    48. 60
    45. 20

    45. 20
    44. 06

    44. 06
    32. 72

    32. 72
    31. 59

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    30. 51 
    38. 38 

    38. 38 
    54. 12 

    54. 12 
    77. 74 

    77. 74 
    85. 61 

    85. 61 
   109. 23 

   109. 23 
   117. 10 

   117. 10 
   195. 82 

   195. 82 
   203. 69 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   39. 000
   37. 500
   36. 000
   34. 000
   27. 000

   37. 500
   36. 000
   34. 000
   27. 000
   22. 000

  1. 500
  1. 500
  2. 000
  7. 000
  5. 000

    16800
    16800
    16800
    19600
    92400

     8073 
     8073 
     8073 
     9419 
    44404 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member
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          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     3. 86

     4. 12

     4. 37

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  19

  20

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

   43. 400

   43. 200

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 500

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

    23. 15

    24. 44

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    34. 73

    35. 37

    39. 56

    42. 25

    44. 94

    47. 64

    50. 33

    53. 03

    55. 72

    58. 42

    58. 86

    59. 31

    59. 75

    60. 20

    60. 64

    60. 05

    59. 45

    59. 16

    55. 17

    54. 72

    54. 27

    53. 81

    53. 36

    53. 13

    52. 91

    52. 45

    52. 00

    51. 55

    51. 09

    50. 64

    50. 19

    49. 73

    49. 28

    48. 82

    23. 15

    24. 44

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    34. 73

    38. 21

    39. 56

    42. 25

    44. 94

    47. 64

    50. 33

    53. 03

    55. 72

    58. 42

    58. 86

    59. 31

    59. 75

    60. 20

    60. 64

    60. 05

    59. 45

    55. 40

    55. 17

    54. 72

    54. 27

    53. 81

    53. 36

    53. 13

    52. 91

    52. 45

    52. 00

    51. 55

    51. 09

    50. 64

    50. 19

    49. 73

    49. 28

    48. 82

     4. 63

     4. 89

     5. 14

     5. 40

     5. 66

     5. 92

     6. 17

     6. 43

     6. 69

     5. 18

     3. 69

     5. 98

     8. 45

     8. 99

     9. 53

    10. 07

    10. 61

    11. 14

    11. 63

    11. 77

    11. 86

    11. 95

    12. 04

    12. 10

    12. 01

     8. 93

     5. 73

     8. 27

    10. 94

    10. 85

    10. 76

     8. 01

     5. 31

     7. 93

    10. 49

    10. 40

    10. 31

    10. 22

    10. 13

    10. 04

     9. 95

     9. 86

     7. 33

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    33. 66

    36. 80

    38. 38

    39. 95

    43. 10

    46. 25

    49. 40

    52. 55

    54. 12

    55. 70

    58. 85

    62. 00

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    30. 51

    33. 66

    36. 80

    38. 38

    39. 95

    43. 10

    46. 25

    49. 40

    52. 55

    54. 12

    55. 70

    58. 85

    62. 00

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     3. 13

     6. 73

     5. 46

     3. 84

     6. 05

     8. 62

     9. 25

     9. 88

     7. 82

     5. 41

     8. 41

    11. 77

    12. 40

    13. 03

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     1615 

     1615 

     1615 

     1615 

     1615 

     1211 



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  62

  63

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

 102

Sum 

   35. 500

   35. 400

   35. 200

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 500

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 500

   28. 400

   28. 200

   28. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    48. 60

    48. 37

    47. 92

    47. 46

    47. 01

    46. 56

    46. 10

    45. 65

    45. 20

    44. 74

    44. 29

    44. 06

    43. 84

    43. 38

    42. 93

    42. 48

    42. 02

    41. 57

    41. 11

    40. 66

    40. 21

    39. 75

    39. 30

    38. 85

    38. 39

    37. 94

    37. 49

    37. 03

    36. 58

    36. 13

    35. 67

    35. 22

    34. 77

    34. 31

    33. 86

    33. 40

    32. 95

    32. 72

    32. 50

    32. 04

    31. 59

         

    48. 60

    48. 37

    47. 92

    47. 46

    47. 01

    46. 56

    46. 10

    45. 65

    45. 20

    44. 74

    44. 29

    44. 06

    43. 84

    43. 38

    42. 93

    42. 48

    42. 02

    41. 57

    41. 11

    40. 66

    40. 21

    39. 75

    39. 30

    38. 85

    38. 39

    37. 94

    37. 49

    37. 03

    36. 58

    36. 13

    35. 67

    35. 22

    34. 77

    34. 31

    33. 86

    33. 40

    32. 95

    32. 72

    32. 50

    32. 04

     0. 00

         

     4. 86

     7. 25

     9. 58

     9. 49

     9. 40

     9. 31

     9. 22

     9. 13

     9. 04

     8. 95

     6. 65

     4. 41

     6. 57

     8. 68

     8. 59

     8. 50

     8. 40

     8. 31

     8. 22

     8. 13

     8. 04

     7. 95

     7. 86

     7. 77

     7. 68

     7. 59

     7. 50

     7. 41

     7. 32

     7. 23

     7. 13

     7. 04

     6. 95

     6. 86

     6. 77

     6. 68

     4. 95

     3. 27

     4. 87

     6. 41

     3. 17

   715. 92

    85. 61

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

   112. 38

   115. 52

   117. 10

   118. 67

   121. 82

   124. 97

   128. 12

   131. 27

   134. 42

   137. 57

   140. 71

   143. 86

   147. 01

   150. 16

   153. 31

   156. 46

   159. 61

   162. 76

   165. 91

   169. 05

   172. 20

   175. 35

   178. 50

   181. 65

   184. 80

   187. 95

   191. 10

   194. 24

   195. 82

   197. 39

   200. 54

   203. 69

         

    85. 61

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

   112. 38

   115. 52

   117. 10

   118. 67

   121. 82

   124. 97

   128. 12

   131. 27

   134. 42

   137. 57

   140. 71

   143. 86

   147. 01

   150. 16

   153. 31

   156. 46

   159. 61

   162. 76

   165. 91

   169. 05

   172. 20

   175. 35

   178. 50

   181. 65

   184. 80

   187. 95

   191. 10

   194. 24

   195. 82

   197. 39

   200. 54

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   111. 81

      807 

     1211 

     1615 

     1615 

     1615 

     1615 

     1615 

     1615 

     1749 

     1884 

     1413 

      942 

     1413 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1884 

     1413 

      942 

     1413 

     1884 

      942 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 



FORUM8

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      - 9. 41mm(  G. L.  38. 200m )

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 500
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     1615
     1615
     1615
     1615
     1615
     1211
      807
     1211
     1615
     1615
     1615
     1615
     1615
     1615
     1749
     1884
     1413
      942
     1413
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884

    - 0. 72
    - 0. 67
    - 0. 63
    - 0. 58
    - 0. 54
    - 0. 49
    - 0. 45
    - 0. 40
    - 0. 36
    - 0. 32
    - 0. 28
    - 0. 25
    - 0. 22
    - 0. 19
    - 0. 18
    - 0. 18
    - 0. 19
    - 0. 22
    - 0. 27
    - 0. 35
    - 0. 46
    - 0. 61
    - 0. 80
    - 1. 05
    - 1. 36
    - 1. 73
    - 2. 18
    - 2. 69
    - 2. 96
    - 3. 24
    - 3. 83
    - 4. 43
    - 5. 03
    - 5. 62
    - 6. 19
    - 6. 74
    - 7. 24
    - 7. 70
    - 8. 10
    - 8. 45
    - 8. 75
    - 8. 99
    - 9. 17
    - 9. 30
    - 9. 35
    - 9. 38
    - 9. 41
    - 9. 40
    - 9. 35
    - 9. 26
    - 9. 20
    - 9. 14
    - 8. 99
    - 8. 83
    - 8. 64
    - 8. 44
    - 8. 23
    - 8. 01
    - 7. 79
    - 7. 57
    - 7. 34
    - 7. 23
    - 7. 12
    - 6. 90
    - 6. 68
    - 6. 47
    - 6. 27
    - 6. 07
    - 5. 88
    - 5. 70
    - 5. 53
    - 5. 37
    - 5. 29
    - 5. 21
    - 5. 07
    - 4. 93
    - 4. 81
    - 4. 69
    - 4. 58
    - 4. 47
    - 4. 38
    - 4. 29
    - 4. 20

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     3. 88 
     4. 17 
     4. 51 
     4. 75 
     5. 00 
     5. 34 
     5. 73 
     6. 12 
     6. 46 
     6. 70 
     6. 95 
     7. 29 
     7. 68 
     8. 07 
     8. 46 
     8. 85 
     9. 24 
     9. 63 
    10. 02 
    10. 36 
    10. 60 
    10. 85 
    11. 19 
    11. 58 
    11. 97 
    12. 36 
    12. 75 
    13. 14 
    12. 49 
    11. 93 
    12. 22 
    12. 43 
    12. 64 
    12. 93 
    13. 27 
    13. 60 
    13. 94 
    14. 27 
    14. 61 
    14. 94 
    15. 27 
    15. 61 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:       3. 34
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     212. 32
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          13. 63
          13. 29
          12. 94
          12. 58
          12. 22
           8. 89
           5. 84
           8. 62
          11. 14
          10. 79
          10. 45
          10. 12
           9. 81
           9. 50
           9. 98
          10. 42
           7. 58
           4. 98
           7. 37
           9. 55
           9. 29
           9. 05
           8. 83
           8. 62
           8. 43
           8. 25
           8. 08
           7. 92



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101
  102

Sum  

   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1884
     1413
      942
     1413
     1884
      942

         

    - 4. 13
    - 4. 05
    - 3. 99
    - 3. 92
    - 3. 86
    - 3. 80
    - 3. 75
    - 3. 69
    - 3. 64
    - 3. 59
    - 3. 54
    - 3. 50
    - 3. 45
    - 3. 40
    - 3. 36
    - 3. 33
    - 3. 31
    - 3. 26
    - 3. 22

         

    15. 94 
    16. 28 
    16. 61 
    16. 95 
    17. 28 
    17. 61 
    17. 95 
    18. 28 
    18. 62 
    18. 95 
    19. 29 
    19. 62 
    19. 95 
    20. 29 
    20. 58 
    20. 79 
    21. 00 
    21. 29 
    21. 54 

          

           7. 77
           7. 64
           7. 51
           7. 39
           7. 27
           7. 16
           7. 06
           6. 96
           6. 86
           6. 77
           6. 68
           6. 59
           6. 50
           6. 41
           4. 74
           3. 14
           4. 67
           6. 15
           3. 03

         604. 11

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 120. 54kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=     132. 03kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      - 9. 41mm    (  G. L.  38. 200m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 500
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800

 - - - - - - - - - -
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
      - 1. 17
      - 1. 59
      - 2. 37
      - 3. 56
      - 5. 21
      - 7. 38
     - 10. 11
     - 13. 46
     - 17. 48
     - 22. 22
     - 27. 73
     - 34. 06
     - 41. 27
     - 49. 41
     - 58. 52
     - 68. 66
     - 79. 88
     - 92. 23
    - 105. 77
    - 120. 54
     - 94. 14
     - 69. 07
     - 57. 05
     - 45. 41
     - 23. 31
      - 2. 90
      15. 71
      32. 41
      47. 10
      59. 67
      70. 01
      78. 03
      83. 69
      86. 97
      87. 87
      86. 36
      83. 06
      78. 70
      76. 17
      73. 45
      67. 58
      61. 24
      54. 58

       0. 00
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
      - 1. 17
      - 1. 59
      - 2. 37
      - 3. 56
      - 5. 21
      - 7. 38
     - 10. 11
     - 13. 46
     - 17. 48
     - 22. 22
     - 27. 73
     - 34. 06
     - 41. 27
     - 49. 41
     - 58. 52
     - 68. 66
     - 79. 88
     - 92. 23
    - 105. 77
    - 120. 54
     - 94. 14
     - 69. 07
     - 57. 05
     - 45. 41
     - 23. 31
      - 2. 90
      15. 71
      32. 41
      47. 10
      59. 67
      70. 01
      78. 03
      83. 69
      86. 97
      87. 87
      86. 36
      83. 06
      78. 70
      76. 17
      73. 45
      67. 58
      61. 24
      54. 58

 - - - - - - - - - -
      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
      - 0. 55
      - 2. 09
      - 3. 89
      - 5. 95
      - 8. 26
     - 10. 84
     - 13. 67
     - 16. 75
     - 20. 10
     - 23. 70
     - 27. 56
     - 31. 67
     - 36. 04
     - 40. 67
     - 45. 56
     - 50. 71
     - 56. 11
     - 61. 77
     - 67. 68
     - 73. 86
     132. 03
     125. 34
     120. 16
     116. 47
     110. 49
     102. 04
      93. 05
      83. 52
      73. 45
      62. 85
      51. 70
      40. 07
      28. 30
      16. 44
       4. 49
      - 7. 55
     - 16. 52
     - 21. 80
     - 25. 27
     - 27. 16
     - 29. 38
     - 31. 70
     - 33. 30

      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
      - 0. 55
      - 2. 09
      - 3. 89
      - 5. 95
      - 8. 26
     - 10. 84
     - 13. 67
     - 16. 75
     - 20. 10
     - 23. 70
     - 27. 56
     - 31. 67
     - 36. 04
     - 40. 67
     - 45. 56
     - 50. 71
     - 56. 11
     - 61. 77
     - 67. 68
     - 73. 86
     132. 03
     125. 34
     120. 16
     116. 47
     110. 49
     102. 04
      93. 05
      83. 52
      73. 45
      62. 85
      51. 70
      40. 07
      28. 30
      16. 44
       4. 49
      - 7. 55
     - 16. 52
     - 21. 80
     - 25. 27
     - 27. 16
     - 29. 38
     - 31. 70
     - 33. 30
     - 34. 19

    - 0. 72
    - 0. 67
    - 0. 63
    - 0. 58
    - 0. 54
    - 0. 49
    - 0. 45
    - 0. 40
    - 0. 36
    - 0. 32
    - 0. 28
    - 0. 25
    - 0. 22
    - 0. 19
    - 0. 18
    - 0. 18
    - 0. 19
    - 0. 22
    - 0. 27
    - 0. 35
    - 0. 46
    - 0. 61
    - 0. 80
    - 1. 05
    - 1. 36
    - 1. 73
    - 2. 18
    - 2. 69
    - 2. 96
    - 3. 24
    - 3. 83
    - 4. 43
    - 5. 03
    - 5. 62
    - 6. 19
    - 6. 74
    - 7. 24
    - 7. 70
    - 8. 10
    - 8. 45
    - 8. 75
    - 8. 99
    - 9. 17
    - 9. 30
    - 9. 35
    - 9. 38
    - 9. 41
    - 9. 40
    - 9. 35

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *        3. 34 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      212. 32 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  



FORUM8

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101
  102

   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 500
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 500
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

      47. 74
      44. 30
      40. 88
      34. 12
      27. 62
      21. 51
      15. 95
      11. 08
       6. 83
       3. 17
       0. 03
      - 2. 63
      - 3. 81
      - 4. 89
      - 6. 77
      - 8. 35
      - 9. 66
     - 10. 76
     - 11. 70
     - 12. 53
     - 13. 28
     - 13. 84
     - 14. 11
     - 14. 15
     - 14. 13
     - 13. 94
     - 13. 57
     - 13. 06
     - 12. 44
     - 11. 73
     - 10. 96
     - 10. 16
      - 9. 32
      - 8. 49
      - 7. 65
      - 6. 84
      - 6. 05
      - 5. 29
      - 4. 58
      - 3. 91
      - 3. 28
      - 2. 71
      - 2. 20
      - 1. 73
      - 1. 32
      - 0. 97
      - 0. 67
      - 0. 43
      - 0. 24
      - 0. 17
      - 0. 11
      - 0. 03
       0. 00

      47. 74
      44. 30
      40. 88
      34. 12
      27. 62
      21. 51
      15. 95
      11. 08
       6. 83
       3. 17
       0. 03
      - 2. 63
      - 3. 81
      - 4. 89
      - 6. 77
      - 8. 35
      - 9. 66
     - 10. 76
     - 11. 70
     - 12. 53
     - 13. 28
     - 13. 84
     - 14. 11
     - 14. 15
     - 14. 13
     - 13. 94
     - 13. 57
     - 13. 06
     - 12. 44
     - 11. 73
     - 10. 96
     - 10. 16
      - 9. 32
      - 8. 49
      - 7. 65
      - 6. 84
      - 6. 05
      - 5. 29
      - 4. 58
      - 3. 91
      - 3. 28
      - 2. 71
      - 2. 20
      - 1. 73
      - 1. 32
      - 0. 97
      - 0. 67
      - 0. 43
      - 0. 24
      - 0. 17
      - 0. 11
      - 0. 03
 - - - - - - - - - -

     - 34. 19
     - 34. 37
     - 34. 28
     - 33. 79
     - 32. 51
     - 30. 51
     - 27. 79
     - 24. 38
     - 21. 22
     - 18. 32
     - 15. 69
     - 13. 33
     - 11. 77
     - 10. 79
      - 9. 42
      - 7. 87
      - 6. 57
      - 5. 52
      - 4. 70
      - 4. 12
      - 3. 75
      - 2. 81
      - 1. 34
      - 0. 41
       0. 17
       0. 97
       1. 84
       2. 55
       3. 11
       3. 53
       3. 84
       4. 04
       4. 16
       4. 19
       4. 16
       4. 08
       3. 95
       3. 78
       3. 58
       3. 35
       3. 11
       2. 85
       2. 59
       2. 32
       2. 04
       1. 77
       1. 49
       1. 21
       0. 94
       0. 73
       0. 60
       0. 40
       0. 14

     - 34. 37
     - 34. 28
     - 33. 79
     - 32. 51
     - 30. 51
     - 27. 79
     - 24. 38
     - 21. 22
     - 18. 32
     - 15. 69
     - 13. 33
     - 11. 77
     - 10. 79
      - 9. 42
      - 7. 87
      - 6. 57
      - 5. 52
      - 4. 70
      - 4. 12
      - 3. 75
      - 2. 81
      - 1. 34
      - 0. 41
       0. 17
       0. 97
       1. 84
       2. 55
       3. 11
       3. 53
       3. 84
       4. 04
       4. 16
       4. 19
       4. 16
       4. 08
       3. 95
       3. 78
       3. 58
       3. 35
       3. 11
       2. 85
       2. 59
       2. 32
       2. 04
       1. 77
       1. 49
       1. 21
       0. 94
       0. 73
       0. 60
       0. 40
       0. 14
 - - - - - - - - - -

    - 9. 26
    - 9. 20
    - 9. 14
    - 8. 99
    - 8. 83
    - 8. 64
    - 8. 44
    - 8. 23
    - 8. 01
    - 7. 79
    - 7. 57
    - 7. 34
    - 7. 23
    - 7. 12
    - 6. 90
    - 6. 68
    - 6. 47
    - 6. 27
    - 6. 07
    - 5. 88
    - 5. 70
    - 5. 53
    - 5. 37
    - 5. 29
    - 5. 21
    - 5. 07
    - 4. 93
    - 4. 81
    - 4. 69
    - 4. 58
    - 4. 47
    - 4. 38
    - 4. 29
    - 4. 20
    - 4. 13
    - 4. 05
    - 3. 99
    - 3. 92
    - 3. 86
    - 3. 80
    - 3. 75
    - 3. 69
    - 3. 64
    - 3. 59
    - 3. 54
    - 3. 50
    - 3. 45
    - 3. 40
    - 3. 36
    - 3. 33
    - 3. 31
    - 3. 26
    - 3. 22

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        13. 63 
        13. 29 
        12. 94 
        12. 58 
        12. 22 
         8. 89 
         5. 84 
         8. 62 
        11. 14 
        10. 79 
        10. 45 
        10. 12 
         9. 81 
         9. 50 
         9. 98 
        10. 42 
         7. 58 
         4. 98 
         7. 37 
         9. 55 
         9. 29 
         9. 05 
         8. 83 
         8. 62 
         8. 43 
         8. 25 
         8. 08 
         7. 92 
         7. 77 
         7. 64 
         7. 51 
         7. 39 
         7. 27 
         7. 16 
         7. 06 
         6. 96 
         6. 86 
         6. 77 
         6. 68 
         6. 59 
         6. 50 
         6. 41 
         4. 74 
         3. 14 
         4. 67 
         6. 15 
         3. 03 

  Not e :  * mark shows r eac t i on of  t ens i l e  member

 



FORUM8

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 120. 54kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=         132. 03kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      - 9. 41mm    (  G. L.  38. 200m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)



FORUM8

5. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               120. 54              0. 00            132. 03

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           67           324    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            6           150    O,   



FORUM8

5. 4. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

       3. 34      3. 600       12. 04 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

         25         264    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     212. 32      1. 800      382. 17 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

         87         264    O,   



FORUM8

5. 4. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

      12. 04      3. 600        4. 33 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         10           210    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     382. 17      1. 800       68. 79 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         73           210    O,   
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6   Cal c ul at i on on i mper meabi l i t y
( 1) check met hod

    i mpermeabi l i t y ef f ect  ( s eepage pass )  i s checked t hr ough t wo pass es.

    wat er  l evel  c ondi t i on i s  ordi nary c ase  f or  st abi l i t y ( and l andsi de sheet  pi l e as  wel l ) .

    1) seepage pas s par t  1 ( al ong sheet  pi l e )

            L1      F1=  - - - -  >= FS            h1

    2) seepage pas s par t  2(  pas s t hr ough excavat i on bot t om i n l and si de:  omi t  i f  no  s hape)

            L2      F2=  - - - -  >= FS            h2

        wher e,

          FS:  r equi red f ac t or  of  saf et y(  Sandy f oundat i on:  3. 25 )

          Fi :  f ac t or  o f  s af et y

          L1:  s eepage  pas s  par t  1(  al ong s heet  pi l e )

          h1:  wat er  l evel  di f f er enc e par t  1(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

          L2:  s eepage  pas s  par t  2(  pass  t hrough l ands i de excavat i on bot t om)

          h2:  wat er  l evel  di f f er enc e par t  2(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

( 2) cal cul at i on resul t  summer y

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

25  

( 3) seepage  pas s  par t  1(  al ong sheet  pi l e  )

    L1= D1+ Lb+ D2

      wher e,

        D1:  sheet  pi l e  embedment  l engt h on r i versi de( m)

        D2:  sheet  pi l e  embedment  l engt h on l andsi de( m)

        Lb:  di s t anc e bet ween s heet  pi l es ( m)

        Lb= Sqr t (  B2+ Del . L2)

            B  :  embankment  wi dt h                (    8. 000m )

            Del . L:  di f f er enc e of  sheet  pi l e bet ween r i ver si de  and l ands i de(    0. 000m )

    L1=  11. 000+   8. 000+  10. 000

        =  29. 000( m)

( 4) seepage  pas s  par t  2(  pass  t hr ough l ands i de excavat i on bot t om )

    Becaus e of  no  exc avat i on s hape,  omi t  c al cul at i on.
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1   Desi gn c ondi t i on
Fi l e name: I brahi mi a 42, 355

1. 1 Proper t i es
( 1) wal l  sc al e

  f i nal  wal l  wi dt h                      :    8. 000( m)

  l engt h o f  l ands i de f i nal  s heet  pi l e    :   19. 000( m)

  l engt h o f  r i ver si de  f i nal  sheet  pi l e  :   19. 000( m)

 

( 2) bas i c  dat a

  t i t l e                       :  I br ahi mi a 1

  c omment                      :  

  wal l  t ype                   :  St eel  s heet  pi l e

  i nf l uenc e of  wat er  l evel     :  Yes  c ons i der

  wat er  uni t  wei ght  Gam. w     :  10. 00( kN/ m3)

  c hec k eart hquake cas e       :  Yes

  c hec k l i quef act i on c ase      :  No

  c hec k r i vers i de  s heet  pi l e   :  Yes

  t ens i l e member i nst al l at i on pos i t i on

 No  pos i t i on 
  G. L. ( m)  

  1
  2

   46. 000 
   42. 000 

 

1. 2 shape 
( 1) pl ane

  wal l  ext ensi on

 wal l
  No 

 i nt er  wl
 l en. ( m)  

  angl e  
  ( deg)   

 obj ect    
   wal l    

   1 
   2 
   3 

   46. 400
   88. 600
   63. 600

 - - - - . - - -
   90. 000
  125. 000

          
          
    O,    

  wal l  di r ec t i on:  Hor .

 

( 2) si de

  t op of  f i l l i ng so i l                        :  G. L.  47. 000( m)

  t op of  l ands i de  s heet  pi l e                 :  G. L.  47. 000( m)

  t op of  r i ver s i de sheet  pi l e               :  G. L.  47. 000( m)

 

( 3) t ensi l e  member  pl anar l ayout

  t ens i l e member adj us t i ng i ns t al l at i on met hod  :  Equal l y l ayout

  wal l  1

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1
  2

      3. 600
      1. 800

    3. 000
    3. 000

      3  
      3  

    3. 00 
    3. 00 

      3   
      3   

  wal l  2

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1
  2

      3. 600
      1. 800

    3. 000
    3. 000

      3  
      3  

    3. 00 
    3. 00 

      3   
      3   
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  wal l  3

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1
  2

      1. 800
      1. 800

    3. 000
    3. 000

      3  
      3  

    3. 00 
    3. 00 

      3   
      3   

 

1. 3 Met hod
( 1) check poi nt s

  Chec k 4*  C > Sum( Gam. h)             :  No chec k

  Chec k shi e l di ng e f f ect              :  c heck s and gr ound

  Chec k di sc har ge                      :  No

  Chec k c i rc l e  sl ope                 :  No

  Chec k,  c hange o f  beari ng c apac i t y  :  No

 

( 2) des i gn met hod

  s hear def ormat i on f ai l ur e chec k poi nt s

    s ear ch t he  posi t i on o f  mi n FS             :  No

    di t t o sear c hi ng pi t ch                     :  1. 00( m)

    c al c ul at i on o f  se l f - wei ght                 :  Conf ormi ng des i gn manual

    c ons i der  ext ernal  f or c e above  t ensi l e member wi t h t he  l i mi t  equi val ent  met hod :  No c ons i der

    e l as t o - pl as t i c  anal ys i s and c al cul at i on condi t i on member f or ce  i n l i quef act i on 

    c oef f i c i ent  o f  al l owance  when t ensi l e member s pr i ng i s cal cul at ed Al p.  :  1. 0

    equi val ent  l oadi ng wi dt h f or  cal c ul at i on BH              :  10. 0m

    def ormat i on c oef f i c i ent  i n eart hquake            :  2. 00 o f  ordi nary t i me ( i nput )

    wal l  t i p bear i ng c ondi t i on                       :  Fr ee

    c al c ul at i on pi t ch                                :  0. 20( m)

    c hec k el as t i c  z one  i n el as t o - pl as t i c  c al cul at i on : No

    r equi r ed e l as t i c  z one  rat e  as  above               :  50. 0%

  des i gn o f  res i dual  wat er  l evel

  r es i dual  wat er  l evel  set t i ng(  r i ver si de wat er  l evel  -  l ands i de  wat er  l evel  ) *  rat i o:  0. 500

 

1. 4 St r at a dat a
( 1) so i l  char ac t er  o f  f i l l i ng s oi l

   f i l l ed    
    so i l      

   so i l  uni t  wei ght     

 wet    
 kN/ m3 

 s ubmr g
 kN/ m3 

 sat ur .
 kN/ m3 

 i nt er  
 f r i c   
 angl e  
 ( deg)  

   cohesi on         

    Co   
  kN/ m2  

i ncr ement  
k   kN/ m3 

  Sandy  s o i l    18. 0     9. 0    19. 0    30. 0       0. 0       0. 0 

 

( 2) Ri ver  s i de s ec t i on(  cur rent  gr ound l evel  G. L.  39. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4

  1. 000
  5. 000
  4. 000
  8. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 

    5. 0
   15. 0
   23. 0
   38. 0

 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0

      20. 0
      25. 0
      25. 0
      25. 0

   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0

        14000 
        42000 
        64400 
       106400 

 

( 3) Embankment  body sec t i on(  curr ent  ground l evel  G. L.  38. 500m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4

  1. 000
  5. 000
  4. 000
  8. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 

    5. 0
   15. 0
   23. 0
   38. 0

 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0

      20. 0
      25. 0
      25. 0
      25. 0

   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0

        14000 
        42000 
        64400 
       106400 
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( 4) Land si de  s ect i on(  cur r ent  gr ound l evel  G. L.  38. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4

  1. 000
  5. 000
  4. 000
  8. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 

    5. 0
   15. 0
   23. 0
   38. 0

 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0

      20. 0
      25. 0
      25. 0
      25. 0

   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0

        14000 
        42000 
        64400 
       106400 

 

1. 5 member s
( 1) wal l  dat a

  e f f ect i ve rat e of  s heet  pi l e

  moment  o f  i nert i a ( s t res s def or mat i on cal c ul at i on )  :   0. 45

  modul us of  s ect i on                                  :   0. 60

 

  l andsi de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

  r i vers i de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

( 2) t ensi l e  member ,  wai l i ng dat a

  t ens i l e member

 No
 pos i t i on
  G. L. ( m)

  t ns   
  mbr   
 spri ng
  t ns   

 t ns  mbr 
 H- pi t c h 
    m    

t ns  mbr
 di a   
   mm  

t ns mbr
 mat    

t ns  mbr
 number

t ns mbr

 di r ec t
 i put   

 t ns spri ng

 sprg c os t .
   kN/ m/ m  

 wai l i ng  
 mat er i al  

  1
  2

   46. 000
   42. 000

 Us e   
 Us e   

    3. 600
    1. 800

   25. 0
   75. 0

    7  
    7  

    1  
    1  

     No
     No

 - - - - - - - - - -
 - - - - - - - - - -

   SS400  
   SS400  

  wal i ng member

    wai l i ng member                :  H- s t ee l

    wai l i ng check equat i on        :  TL/ 10

 

 

1. 5 St udy cas e dat a
( 1) check c as e [ deal  Normal  t i me]

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Normal  t i me    Nor mal  t i me    Nor mal  t i me    

    wat er  l evel  c ondi t i on

    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  46. 000( m)

      l andsi de  wat er  l evel          :  G. L.  37. 500( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  41. 500( m)

      r i vers i de  wat er  l evel         :  G. L.  39. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)     0. 00    35. 00     0. 00  
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  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

( 2) check c as e [ deal  Eart hquake t i me]

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Eart hquake t i me Ear t hquake t i me Ear t hquake t i me

    desi gn s ei s mi ci t y

    *  desi gn s e i s mi ci t y          :  0. 04

    *  se i s mi c  ass umpt i on         :  Ri ver  s t andard met hod

    r esi st ant  moment  above  s hear  def ormat i on c heck l evel   :  Normal  t i me

    wat er  l evel  c ondi t i on

    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  40. 000( m)

      l andsi de  wat er  l evel          :  G. L.  37. 500( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  41. 750( m)

      r i vers i de  wat er  l evel         :  G. L.  40. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)     0. 00     0. 00     0. 00  

  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )
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    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

 

1. 7 c i r cul ar  f ai l ur e
  Not  cal c ul at e  c i r cul ar  f ai l ure

 

1. 8 di s charge  dat a
  not  chec k di s char ge

 

1. 9 Dr i l l hol e  l og 
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1. 10 St eel  dat a
s t eel  sheet  pi l e 

 No    s t eel  name      w    
   ( mm)   

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6

 I I   ̂          
 I I I  ^         
 I I I  ^         
 I V  ̂          
 VL  ̂          
 PU28+1        

    400  
    400  
    400  
    400  
    500  
    600  

   100 
   125 
   130 
   170 
   200 
   228 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
   106. 2 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  226. 00 

    8740 
   16800 
   17400 
   38600 
   63000 
   68380 

      874 
     1340 
     1340 
     2270 
     3150 
     3000 

 

Wai l i ng(  H s t ee l  )

 No      s t eel  name            h  
 ( mm)

  B  
 ( mm)

    w  
   ( mm)

     
 ( mm)

   A   
  ( m2)  

   w   
 ( kg/ m)

   Zx   
  ( cm3)  

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15
 16
 17
 18
 19
 20
 21
 22
 23
 24
 25
 26
 27
 28
 29
 30
 31
 32
 33
 34
 35
 36
 37
 38
 39
 40
 41

 H |100 ~100 ~ 6 ~ 8     
 H |125 ~125 ~ 6 ~ 9     
 H |150 ~150 ~ 7 ~10     
 H |175 ~175 ~ 7 ~11     
 H |200 ~200 ~ 8 ~12     
 H |250 ~250 ~ 9 ~14     
 H |300 ~300 ~10 ~15     
 H |350 ~350 ~12 ~19     
 H |400 ~400 ~13 ~21     
 H |400 ~400 ~18 ~28     
 H |400 ~400 ~20 ~35     
 H |400 ~400 ~30 ~50     
 H |400 ~400 ~45 ~70     
 H |150 ~100 ~ 6 ~ 9     
 H |200 ~150 ~ 6 ~ 9     
 H |250 ~175 ~ 7 ~11     
 H |300 ~200 ~ 8 ~12     
 H |350 ~250 ~ 9 ~14     
 H |400 ~300 ~10 ~16     
 H |450 ~300 ~11 ~18     
 H |500 ~300 ~11 ~18     
 H |600 ~300 ~12 ~20     
 H |700 ~300 ~13 ~24     
 H |800 ~300 ~14 ~26     
 H |900 ~300 ~15 ~23     
 H |900 ~300 ~16 ~28     
 H |150 ~ 75 ~ 5 ~ 7     
 H |175 ~ 90 ~ 5 ~ 8     
 H |200 ~100 ~ 5 ~ 8     
 H |250 ~125 ~ 6 ~ 9     
 H |300 ~150 ~ 6 ~ 9     
 H |350 ~175 ~ 7 ~11     
 H |400 ~200 ~ 8 ~13     
 H |450 ~200 ~ 9 ~14     
 H |500 ~200 ~10 ~16     
 H |600 ~200 ~11 ~17     
 H |200 ~200 ~ 8 ~12 E   
 H |250 ~250 ~ 9 ~14 E   
 H |300 ~300 ~10 ~15 E   
 H |350 ~350 ~12 ~19 E   
 H |400 ~400 ~13 ~21 E   

  100
  125
  150
  175
  200
  250
  300
  350
  400
  414
  428
  458
  498
  148
  194
  244
  294
  340
  390
  440
  488
  588
  700
  800
  890
  900
  150
  175
  200
  250
  300
  350
  400
  450
  500
  600
  200
  250
  300
  350
  400

  100
  125
  150
  175
  200
  250
  300
  350
  400
  405
  407
  417
  432
  100
  150
  175
  200
  250
  300
  300
  300
  300
  300
  300
  299
  300
   75
   90
  100
  125
  150
  175
  200
  200
  200
  200
  200
  250
  300
  350
  400

    6. 0
    6. 5
    7. 0
    7. 5
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0
   18. 0
   20. 0
   30. 0
   45. 0
    6. 0
    6. 0
    7. 0
    8. 0
    9. 0
   10. 0
   11. 0
   11. 0
   12. 0
   13. 0
   14. 0
   15. 0
   16. 0
    5. 0
    5. 0
    5. 5
    6. 0
    6. 5
    7. 0
    8. 0
    9. 0
   10. 0
   11. 0
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0

    8
    9
   10
   11
   12
   14
   15
   19
   21
   28
   35
   50
   70
    9
    9
   11
   12
   14
   16
   18
   18
   20
   24
   26
   23
   28
    7
    8
    8
    9
    9
   11
   13
   14
   16
   17
   12
   14
   15
   19
   21

  21. 59
  30. 00
  39. 65
  51. 42
  63. 53
  91. 43
 118. 40
 171. 90
 218. 70
 295. 40
 360. 70
 528. 60
 770. 10
  26. 35
  38. 11
  55. 49
  71. 05
  99. 53
 133. 20
 153. 90
 159. 20
 187. 20
 231. 50
 263. 50
 266. 90
 305. 80
  17. 85
  22. 90
  26. 67
  36. 97
  46. 78
  62. 91
  83. 37
  95. 43
 112. 20
 131. 70
  51. 53
  78. 18
 104. 80
 154. 90
 197. 70

   16. 9
   23. 6
   31. 1
   40. 4
   49. 9
   71. 8
   93. 0
  135. 0
  172. 0
  232. 0
  283. 0
  415. 0
  605. 0
   20. 7
   29. 9
   43. 6
   55. 8
   78. 1
  105. 0
  121. 0
  125. 0
  147. 0
  182. 0
  207. 0
  210. 0
  240. 0
   14. 0
   18. 0
   20. 9
   29. 0
   36. 7
   49. 4
   65. 4
   74. 9
   88. 2
  103. 0
   55. 0
   80. 0
  100. 0
  150. 0
  200. 0

     76 
    134 
    216 
    331 
    472 
    860 
   1350 
   2280 
   3330 
   4480 
   5570 
   8170 
  12000 
    135 
    271 
    495 
    756 
   1250 
   1940 
   2490 
   2820 
   3890 
   5640 
   7160 
   7610 
   8990 
     89 
    138 
    181 
    317 
    481 
    771 
   1170 
   1460 
   1870 
   2520 
    366 
    708 
   1150 
   2000 
   2950 

  Not e : Use  one  set  of  t wo sheet s  f or  st r es s check,  and doubl y cons i der  i n proces s.
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1. 11 mat er i al  dat a
  s t ee l  sheet  pi l e mat eri al

  Young' s modul us   :  2. 00*  105  N/ mm2

  uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SY295         

normal  eart hq.

 SY390          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    216
     99

    324
    150

    235
    110

    353 
    165 

 

  Mat eri al  o f  s t eel  pi pe pi l e

  Young' s modul us   :  2. 00*  105  N/ mm2

  Uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 S,Y400        

normal  eart hq.

 SY490          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    140
     80

    210
    120

    185
    106

    278 
    160 

 

  mat eri al  o f  wai l i ng member

  Young' s modul us   :  2. 00*  105  N/ mm2

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SS400         

normal  eart hq.

 SM490          

normal  eart hq.  

 al l w bendi ng s t r     140     210     185     280 

 

  mat eri al  o f  t ensi l e  member

  Young' s modul us   :  2. 00*  105  N/ mm2

 No                      t ype                           

 al l w M s t r es s   
 ( uni t :  N/ mm2)   

normal  ear t hq.  

  1
  2
  3
  4
  5
  6
  7

 SS400 i  40mm j                                    
 SS400 i  40mm j                                    
 SS490 i  40mm j                                    
 SS490 i  40mm j                                    
      |490                                       
      |590                                       
      |690                                       

     94
     86
    110
    102
    125
    155
    176

    141 
    129 
    165 
    153 
    195 
    235 
    264 
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1. 12 st andard val ue
  ( 1) f ac t or  of  saf et y

     c heck i t ems             
   requr i e FS   

nor mal  eart hq.  

 c heck s hear def orm f ai l ur e  
 c heck s l i de                 
 c heck bear  c ap o f  f ound grnd
 c heck c i r c ul ar  s l ope         

 c hk embedment  (  sand gr nd  )
 c hk embedment  (  c l ay gr nd  )

 c hk s hi el di ng (  sand gr nd  )
 c hk s hi el di ng (  c l ay gr nd  )

   1. 20
   1. 20
   1. 20
   1. 20

   1. 50
   1. 20

   3. 25
   3. 00

   1. 00 
   1. 00 
   1. 00 
   1. 00 

   1. 20 
   1. 20 

 - - - - - -  
 - - - - - -  

  ( 2) des i gn met hod f or  l i quef act i on

    1) se i s mi ci t y f or  eval uat i ng l i quef ac t i on

 r egi on   st rong   mi ddl e   weak     

eart hq.      0. 18     0. 15     0. 12   

    2) so i l  l ayer  c l as s i f i c at i on acc or di ng t o  FL

      FL r ange        c l ass       

 <= 1. 00           
 1. 00<= and <=1. 30 
 >= 1. 30           

  l i quef i ed   
semi - l i quef i ed
non- l i quef i ed 

    3) c l as si f i c at i on

        i nt ernal l y f i xed

 c l ass i f i -  
   c at i on  

 i ncr ement  
 vi br at i on 

 ac t i ve      
 pass i ve    

 l i quef i ed 
 s emi - l i q  
 non- l i q   

 cons i der   
    not     
    not     

  not        
  not        
  ordi nar y  

    4) mi ni mum embedment  l engt h t o  non- l i quef i ed l ayer  at  t i p:  1. 000( m)

    5) eval uat i on met hod o f  embedment  l engt h  :  suppos e bot h f r ont  and bac k si de  of  wal l  s at i s f i ed
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2   Abbr evi at i on Tabl e

 No     Abbrevi at i on             St andar d nomenc l at ur e          

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

act v                

agl                  

bear  c ap.  f ac        

bf                   

bt                   

c nt rt                

c o.  c oor d.           

c oe f f                

c oh                 

c omb                

c oord               

c rs  ar ea            

c s                  

df r                  

di a                 

ear t hq.              

ecc                  

e f f sr c hg            

e l                   

embd L              

e - prs s               

exv                 

f rc                  

f req c ompo          

f r i c                 

Fs                  

H-                   

i nc                  

i nr t                 

i nt er                

l d                  

LEM                 

l i q                 

l v                  

l y                  

l yr  t hck            

mat                  

max                 

mbr                  

mi n                 

mt                   

mt hd                

nd                  

ac t i ve                                   

angl e                                   

bear i ng c apac i t y f ac t or                  

be f ore                                   

bet ween                                 

conc ent rat ed                            

coor di nat e                              

coef f i c i ent                              

cohesi on,  c ohesi ve                       

combi nat i on                             

coor di nat e                              

cr os s s ec t i on ar ea                      

case                                     

de f ormat i on                             

di amet er                                 

eart hquake                              

ec cent r i c i t y                            

ef f ect i ve  s ur c harge                     

el as t i c                                  

embedment  l engt h                        

eart h press ur e                           

excavat i on                              

f orc e                                   

f r equency c omponent                      

f r i c t i on                                

saf et y f act or                            

hori zont al                               

i ncr ement                                

i ner t i a f or ce                            

i nt ernal ,  i nner                         

l oad                                    

l i mi t  equi l i br i um met hod                

l i quef act i on                            

l eve l                                    

l ayer                                    

l ayer  t hi cknes s                         

mat eri al                                 

maxi mum                                 

member                                   

mi ni mum                                 

moment                                   

met hod                                  

node                                     
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 No     Abbrevi at i on             St andar d nomenc l at ur e          

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

  64

  65

  66

  67

  68

  69

  70

non- l i q             

num                 

pl                   

prs s                

pss v                

r ct                  

r dc  f c r              

r el st i f f             

r f r m                

r sd                 

r sl t  f rc             

r ss t                 

s at ur                

s d                  

s emi - l i q            

s t bl                 

s t f f ns               

s t nd                

s t r                  

s ubmr g              

Sum                 

t ns                  

w/                   

wl                   

wt                   

WT                  

wt r  pr ss             

non- l i quef act i on                        

number                                   

pl as t i c                                  

pr es sur e                                

pass i ve                                  

reac t i on ( f or c e)                         

reduct i on f ac t or                         

re l at i ve st i f f ness                       

re i nf or cement  f orc e,  det err ent  f or ce     

resi dual                                 

resul t ant  f or c e                         

resi st anc e                              

sat urat i on                              

si de                                     

semi - l i quef ac t i on                       

st abi l i t y                               

st i f f ness ,  def or mat i on modul us( c oef f . )   

st andar d                                

st ress                                   

submer ge,  under wat er                    

summat i on                               

t ens i on,  t ens i l e                         

wi t h c ons i der at i on                      

wal l                                     

wei ght                                   

wat er ,  wat er  l i ne,  water  l evel           

wat er  press ur e                           
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3   Resul t  t abl e

3. 1 t abl e of  st abi l i t y cal cul at i on resul t
Res ul t s of  wal l  wi dt h B=  8. 000( m) ,  L o f  s heet  pi l e l ands i de LR= 19. 000( m) ,  r i vers i de LL= 19. 000( m)

( 1) check r es ul t  on shear def or mat i on f ai l ure

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel   

   28. 000
   28. 500
   32. 500
   37. 500
   38. 500

   10. 500
   10. 000
    6. 000
    1. 000
    0. 000

        2175. 30
        2378. 84
        2603. 46
        1019. 21
         703. 13

        7645. 46
        7379. 74
        5678. 08
        3439. 27
        2983. 06

  3. 51 >= 1. 20
  3. 10 >= 1. 20
  2. 18 >= 1. 20
  3. 37 >= 1. 20
  4. 24 >= 1. 20

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel   

   28. 000
   28. 500
   32. 500
   37. 500
   38. 500

   10. 500
   10. 000
    6. 000
    1. 000
    0. 000

           0. 00
           0. 00
           0. 00
         282. 05
         213. 92

        7403. 66
        7140. 73
        5882. 34
        3487. 77
        2949. 14

999. 99 >= 1. 00
999. 99 >= 1. 00
999. 99 >= 1. 00
 12. 37 >= 1. 00
 13. 79 >= 1. 00

( 2) check r es ul t  f or  s l i de

      Chec k onl y at  t i p o f  embedment .

   c heck c ase          c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 H- f rc  sum 
  Fd( kN/ m)  

 r ss t  s um  
  Fr ( kN/ m)  

 Fact or  of     
 s af et y F     

   28. 000
   28. 000

   10. 500
   10. 500

    1069. 93
     412. 50

    2549. 37
    2443. 37

  2. 38 >= 1. 20
  5. 92 >= 1. 00

( 3) check r es ul t  on beari ng c apac i t y o f  f oundat i onal  ground

      Chec k onl y at  t i p o f  embedment .

   c heck c ase           
 c hec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
  Qu( kN/ m)    

V- Gam. 2. Df . Be
     ( kN/ m)   

 Fac t or  of    
  saf et y   F 

   28. 000
   28. 000

   10. 500
   10. 500

      7623. 43
     10955. 61

      1472. 93
      1206. 00

   5. 18>=1. 20
   9. 08>=1. 00

 

*  c hec k resul t  on embedment

( 1) check r es ul t  bas ed on t he  l i mi t  equi l i bri um met hod

    * ) l andsi de  sheet  pi l e

    t ot al  l engt h= 19. 000m(  G. L.  28. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

   17. 280
   14. 670

   19. 000
   19. 000

    9042. 12
    8428. 07

   15610. 30
   14819. 05

  1. 73 >= 1. 50
  1. 76 >= 1. 20

    * ) r i vers i de  s heet  pi l e

    t ot al  l engt h= 19. 000 m(  G. L.  28. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

   15. 220
   12. 640

   19. 000
   19. 000

    8289. 53
    7406. 55

   16781. 61
   15926. 88

  2. 02 >= 1. 50
  2. 15 >= 1. 20

( 2) check r es ul t  on wat er  s hi el di ng ef f ec t

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

5   

( 3)  c hec k about  4c  > Sum( Gam. h)

    Not  chec k about  4c  > Sum( Gam. h)  
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3. 2 t abl e of  member  f or ce  check resul t
( 1) bendi ng,  shear ,  di s pl ac ement  r es ul t s

    * ) l andsi de  sheet  pi l e

    Tot al  l engt h = 19. 000m(  G. L.  28. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

    - 276. 37
    - 175. 36

   38. 200
   38. 400

    - 247. 24
    - 154. 52

   42. 000
   42. 000

      34. 85
      18. 45

   37. 600 
   38. 000 

    * ) r i vers i de  s heet  pi l e

    Tot al  l engt h = 19. 000m(  G. L.  28. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

    - 187. 80
    - 117. 59

   42. 000
   42. 000

     179. 75
     137. 92

   42. 000
   42. 000

     - 14. 17
      - 8. 31

   38. 000 
   38. 600 

( 2) res ul t  of  t ens i l e member reac t i on

    * ) l andsi de  sheet  pi l e

   c heck c ase         
   f or  r eac t i on      

  upper   
  (  kN/ m)

 l ower     
  (  kN/ m)  

     0. 00
     0. 00

  - 384. 77 
  - 238. 15 

    * ) r i vers i de  s heet  pi l e

 c heck c as e           
 f or  r eact i on        

 upper    
  (  kN/ m)

 l ower     
  (  kN/ m)  

    20. 75
     4. 08

   296. 54 
   217. 47 

( 3) t abl e  o f  check r es ul t  on l engt h of  e l as t i c  st at e

    Not  chec k f or  e l as t i c  st at e
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3. 3 t abl e of  member  f or ce  cal cul at i on resul t  ( wal l ,  t ensi l e member ,  wai l i ng)
( 1) wal l

    s ect i on t ype:  St eel  s heet  pi l e

    uni t ( N/ mm2)

    St ee l  name       
    St ee l  name       

    Exami ned case     

 Lands i de  s heet  pi l e            

 PU28+1                        
 SY295                         

Bendi ng s t r es s  Shear  st r es s   

 Ri ver  si de  s heet  pi l e           

 PU28+1                         
 SY295                          

 Bendi ng st res s  Shear  s t ress    

  153. 5<= 216. 0
   97. 4<= 324. 0

   10. 9<=  99. 0
    6. 8<= 150. 0

  104. 3<= 216. 0
   65. 3<= 324. 0

    8. 0<=  99. 0 
    6. 1<= 150. 0 

( 2) t ensi l e  member

  1) upper t ens i l e  member

    di amet er           :  Phi  25( mm)

    mat eri al           :       |690

    i nst al l i ng pi t c h  :    3. 600( m)

    number  i n use      :   1

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

             0. 0<= 176. 0         
             0. 0<= 264. 0         

             152. 1<= 176. 0            
              29. 9<= 264. 0            

  2) l ower t ens i l e  member

    di amet er           :  Phi  75( mm)

    mat eri al           :       |690

    i nst al l i ng pi t c h  :    1. 800( m)

    number  i n use      :   1

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

           156. 8<= 176. 0         
            97. 0<= 264. 0         

             120. 8<= 176. 0            
              88. 6<= 264. 0            

( 3) wai l i ng member

  1) upper wi l i ng member

    s t ee l  mat er i al    :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use   :  SS400

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

             0. 0<= 140. 0         
             0. 0<= 210. 0         

              62. 2<= 140. 0            
              12. 2<= 210. 0            

  2) l ower wai l i ng member

    s t ee l  mat er i al    :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use   :  SS400

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

           132. 1<= 140. 0         
            81. 7<= 210. 0         

             101. 8<= 140. 0            
              74. 6<= 210. 0            



FORUM8

4. 1 cal cul at i on o f  ext ernal  f or ces

4. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e ( r i ver si de sect i on:  worki ng ext er nal  f or ce)

    H. W. L.   46. 000( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

  4. 000
       

  0. 250
       

  2. 750
       

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

     0. 00 
    40. 00 

    40. 00 
    42. 50 

    42. 50 
    70. 00 

    70. 00 
    80. 00 

    80. 00 
    85. 00 

    85. 00 
    64. 87 

    64. 87 
    46. 97 

    46. 97 
    42. 50 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h)  + q ) -  2c *Sqrt ( ,a)

                         c os 2( Phi -  Thet a)  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

      wher e,  as sume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   35. 512

   35. 512
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  1. 000
       

  0. 500
       

  1. 988
       

  2. 512
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    31. 39

    31. 39
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  0. 490
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 406
       

   - 14. 00
    - 9. 59

    - 9. 09
    - 7. 26

    - 7. 26
     0. 00

     0. 00
     9. 17

     9. 17
    23. 79

    23. 79
    53. 01

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     9. 17 

     9. 17 
    23. 79 

    23. 79 
    53. 01 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

    wher e,  ass ume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

   28. 000
   20. 000

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    58. 50

    58. 50
    94. 50

    94. 50
   166. 50

  2. 040
       

  2. 040
       

  2. 464
       

  2. 464
       

  2. 464
       

      28. 56 
      46. 92 

      46. 92 
      56. 10 

      64. 66 
     175. 53 

     175. 53 
     264. 23 

     264. 23 
     441. 64 

( 4) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
    53. 00

    53. 00
   125. 00

   125. 00
   129. 50

   129. 50
   158. 75

   158. 75
   167. 75

   167. 75
   212. 75

   212. 75
   248. 75

   248. 75
   320. 75

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 490
       

  0. 406
       

  0. 406
       

  0. 406
       

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    52. 92

    63. 83
    68. 24

    55. 34
    73. 60

    73. 60
    88. 22

    88. 22
   117. 44

    11. 67 
    17. 67 

    17. 67 
    41. 67 

    41. 67 
    43. 17 

    43. 17 
    52. 92 

    63. 83 
    68. 24 

    55. 34 
    73. 60 

    73. 60 
    88. 22 

    88. 22 
   117. 44 

( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
    53. 00

    53. 00
   125. 00

   125. 00
   129. 50

   129. 50
   158. 75

   158. 75
   167. 75

   167. 75
   212. 75

   212. 75
   248. 75

   248. 75
   320. 75

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  2. 040
       

  2. 464
       

  2. 464
       

  2. 464
       

     105. 00 
     159. 00 

     159. 00 
     375. 00 

     375. 00 
     388. 50 

     388. 50 
     476. 25 

     352. 35 
     370. 71 

     444. 72 
     555. 59 

     555. 59 
     644. 29 

     644. 29 
     821. 69 
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( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  2. 040
       

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

      28. 56 
      46. 92 

      53. 57 
      64. 66 

      64. 66 
     164. 45 

     164. 45 
     253. 15 

     253. 15 
     430. 55 
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4. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   41. 750( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

  3. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

     0. 00 
    32. 50 

    32. 50 
    42. 50 

    42. 50 
    20. 13 

    20. 13 
     2. 24 

     2. 24 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  worki ng ext er nal  f or ce)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  1. 000
       

  4. 000
       

  0. 250
       

  3. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
    53. 00

    53. 00
   125. 00

   125. 00
   129. 50

   129. 50
   158. 75

   158. 75
   167. 75

   167. 75
   212. 75

   212. 75
   248. 75

   248. 75
   320. 75

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 490
       

  0. 406
       

  0. 406
       

  0. 406
       

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    52. 92

    63. 83
    68. 24

    55. 34
    73. 60

    73. 60
    88. 22

    88. 22
   117. 44

    11. 67 
    17. 67 

    17. 67 
    41. 67 

    41. 67 
    43. 17 

    43. 17 
    52. 92 

    63. 83 
    68. 24 

    55. 34 
    73. 60 

    73. 60 
    88. 22 

    88. 22 
   117. 44 

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

   28. 000
   20. 000

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    58. 50

    58. 50
    94. 50

    94. 50
   166. 50

  2. 040
       

  2. 040
       

  2. 464
       

  2. 464
       

  2. 464
       

      28. 56 
      46. 92 

      46. 92 
      56. 10 

      64. 66 
     175. 53 

     175. 53 
     264. 23 

     264. 23 
     441. 64 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on)

  po= ,o(  Sum( Gam. h) + q )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

   28. 000
   20. 000

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    58. 50

    58. 50
    94. 50

    94. 50
   166. 50

  0. 658
       

  0. 658
       

  0. 577
       

  0. 577
       

  0. 577
       

       0. 00 
       5. 92 

       5. 92 
       8. 88 

       7. 79 
      33. 78 

      33. 78 
      54. 56 

      54. 56 
      96. 13 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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4. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

    s i de  press ure  i nt ensi t y t abl e  f or  r i vers i de sheet  pi l e cal cul at i on i s  s hown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on )

    R. W. L.   41. 500( m)

    L. W. L.   39. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   41. 500
   39. 000

   39. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

  2. 500
       

  0. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

     0. 00 
    25. 00 

    25. 00 
    23. 86 

    23. 86 
    21. 59 

    21. 59 
    10. 23 

    10. 23 
     1. 14 

     1. 14 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   42. 000

   42. 000
   41. 500

   41. 500
   39. 000

   39. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  5. 000
       

  0. 500
       

  2. 500
       

  0. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    35. 00
   125. 00

   125. 00
   134. 00

   134. 00
   156. 50

   156. 50
   161. 00

   161. 00
   170. 00

   170. 00
   215. 00

   215. 00
   251. 00

   251. 00
   323. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 490
       

  0. 406
       

  0. 406
       

  0. 406
       

    11. 67
    41. 67

    41. 67
    44. 67

    44. 67
    52. 17

    52. 17
    53. 67

    64. 93
    69. 35

    56. 25
    74. 52

    74. 52
    89. 13

    89. 13
   118. 35

    11. 67 
    41. 67 

    41. 67 
    44. 67 

    44. 67 
    52. 17 

    52. 17 
    53. 67 

    64. 93 
    69. 35 

    56. 25 
    74. 52 

    74. 52 
    89. 13 

    89. 13 
   118. 35 

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e(  out  of  embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  2. 040
       

  2. 464
       

  2. 464
       

  2. 464
       

  2. 464
       

      28. 56 
      46. 92 

      53. 57 
      64. 66 

      64. 66 
     164. 45 

     164. 45 
     253. 15 

     253. 15 
     430. 55 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.



FORUM8

( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( out  of  embankment  s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  0. 658
       

  0. 577
       

  0. 577
       

  0. 577
       

  0. 577
       

       0. 00 
       5. 92 

       5. 20 
       7. 79 

       7. 79 
      31. 18 

      31. 18 
      51. 96 

      51. 96 
      93. 54 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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4. 2 St abi l i t y anal ysi s

4. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel  

   28. 000
   28. 500
   32. 500
   37. 500
   38. 500

   10. 500
   10. 000
    6. 000
    1. 000
    0. 000

      2175. 30  
      2378. 84  
      2603. 46  
      1019. 21  
       703. 13  

      7645. 46  
      7379. 74  
      5678. 08  
      3439. 27  
      2983. 06  

   3. 51>=1. 20 
   3. 10>=1. 20 
   2. 18>=1. 20 
   3. 37>=1. 20 
   4. 24>=1. 20 

 

( 2) check l evel (  Embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      2175. 30 

      7645. 46 

    3. 51>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

      7651. 77 
       258. 05 
      5734. 52 
         0. 00 

      2175. 30 

    a. wat er  pr ess ur e moment
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      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    80. 00

    80. 00
    85. 00

    85. 00
    64. 87

    64. 87
    46. 97

    46. 97
    42. 50

         
         

    80. 00
         

    10. 31
         

   154. 69
         

    75. 00
         

    41. 25
         

   337. 20
         

   223. 68
         

    44. 74
         

         
   966. 88

   15. 333
         

   13. 874
         

   12. 263
         

   10. 489
         

    9. 747
         

    7. 351
         

    3. 107
         

    0. 508
         

         
         

    1226. 67 
            

     143. 07 
            

    1896. 93 
            

     786. 67 
            

     402. 08 
            

    2478. 70 
            

     694. 91 
            

      22. 74 
            

            
    7651. 77 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   35. 512

   35. 512
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  1. 000
       

  0. 500
       

  1. 988
       

  2. 512
       

  4. 000
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     9. 17

     9. 17
    23. 79

    23. 79
    27. 44

         
         

     0. 00
         

     0. 00
         

     0. 00
         

    11. 52
         

    65. 92
         

    25. 61
         

         
   103. 06

   10. 500
         

    9. 750
         

    8. 506
         

    5. 837
         

    2. 704
         

    0. 488
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

      67. 26 
            

     178. 28 
            

      12. 50 
            

            
     258. 05 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

         
         

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

       
       

    28. 56
    46. 92

    46. 92
    56. 10

    64. 66
   175. 53

   175. 53
   264. 23

         
         

    18. 87
         

    25. 75
         

   600. 47
         

   879. 53
         

         
  1524. 63

    9. 730
         

    9. 243
         

    6. 115
         

    1. 866
         

         
         

     183. 61 
            

     238. 04 
            

    3672. 08 
            

    1640. 80 
            

            
    5734. 52 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)
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  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      7645. 46 
         0. 00 
       388. 80 
         0. 00 

      7645. 46 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    3420. 34*  ( 1+  1. 235 ) =    7645. 46( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   31. 625
   28. 500

   28. 500
   28. 000

         
         

  3. 125
       

  0. 500
       

       
       

   574. 99
   644. 29

   644. 29
   655. 38

         
         

    76. 80
    88. 22

    88. 22
    90. 04

         
         

   498. 19
   556. 08

   556. 08
   565. 34

         
         

  1647. 30
         

   280. 35
         

         
  1927. 65

    2. 034
         

    0. 249
         

         
         

    3350. 44 
            

      69. 90 
            

            
    3420. 34 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   31. 625
   28. 500

   28. 500
   28. 000

  3. 125
  0. 500

  25. 00
  25. 00

   0. 00
   0. 00

  32. 50
  32. 50

    4. 905
    0. 785

  57. 50
  57. 50

    1. 991
    0. 319

    6. 896 
    1. 103 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.



FORUM8

      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  28. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      2378. 84 

      7379. 74 

    3. 10>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

      7173. 74 
       209. 87 
      5004. 77 
         0. 00 

      2378. 84 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    80. 00

    80. 00
    85. 00

    85. 00
    64. 87

    64. 87
    46. 97

    46. 97
    44. 74

         
         

    80. 00
         

    10. 31
         

   154. 69
         

    75. 00
         

    41. 25
         

   337. 20
         

   223. 68
         

    22. 93
         

         
   945. 07

   14. 833
         

   13. 374
         

   11. 763
         

    9. 989
         

    9. 247
         

    6. 851
         

    2. 607
         

    0. 252
         

         
         

    1186. 67 
            

     137. 92 
            

    1819. 58 
            

     749. 17 
            

     381. 46 
            

    2310. 10 
            

     583. 07 
            

       5. 78 
            

            
    7173. 74 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   35. 512

   35. 512
   33. 000

   33. 000
   29. 000

   29. 000
   28. 500

         
         

  1. 000
       

  0. 500
       

  1. 988
       

  2. 512
       

  4. 000
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     9. 17

     9. 17
    23. 79

    23. 79
    25. 61

         
         

     0. 00
         

     0. 00
         

     0. 00
         

    11. 52
         

    65. 92
         

    12. 35
         

         
    89. 79

   10. 000
         

    9. 250
         

    8. 006
         

    5. 337
         

    2. 204
         

    0. 247
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

      61. 50 
            

     145. 32 
            

       3. 05 
            

            
     209. 87 
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    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 500

         
         

  0. 500
       

  0. 500
       

  5. 000
       

  3. 500
       

       
       

    28. 56
    46. 92

    46. 92
    56. 10

    64. 66
   175. 53

   175. 53
   253. 15

         
         

    18. 87
         

    25. 75
         

   600. 47
         

   750. 19
         

         
  1395. 29

    9. 230
         

    8. 743
         

    5. 615
         

    1. 644
         

         
         

     174. 17 
            

     225. 16 
            

    3371. 85 
            

    1233. 60 
            

            
    5004. 77 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      7311. 83 
        67. 91 
       388. 80 
        33. 95 

      7379. 74 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    3359. 49*  ( 1+  1. 176 ) =    7311. 83( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

     
Sum  

   32. 125
   28. 500

         
         

  3. 625
       

       
       

   563. 91
   644. 29

         
         

    74. 97
    88. 22

         
         

   488. 93
   556. 08

         
         

  1894. 08
         

         
  1894. 08

    1. 774
         

         
         

    3359. 49 
            

            
    3359. 49 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 

   I nt er val  Sum( Bp)  + Ba                                                             

   32. 125    28. 500   3. 625   25. 00    0. 00   32. 50     5. 690   57. 50     2. 309     7. 999 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )



FORUM8

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,      33. 95 ) =      67. 91( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   28. 500
   28. 000

         
         

  0. 500
       

       
       

   264. 23
   275. 32

         
         

   134. 89
         

         
   134. 89

    0. 252
         

         
         

      33. 95 
            

            
      33. 95 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  32. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      2603. 46 

      5678. 08 

    2. 18>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

      3799. 09 
        16. 63 
      1212. 26 
         0. 00 

      2603. 46 

    a. wat er  pr ess ur e moment



FORUM8

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   32. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 000
       

  0. 500
       

  4. 500
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    80. 00

    80. 00
    85. 00

    85. 00
    64. 87

    64. 87
    62. 63

         
         

    80. 00
         

    10. 31
         

   154. 69
         

    75. 00
         

    41. 25
         

   337. 20
         

    31. 88
         

         
   730. 33

   10. 833
         

    9. 374
         

    7. 763
         

    5. 989
         

    5. 247
         

    2. 851
         

    0. 251
         

         
         

     866. 67 
            

      96. 67 
            

    1200. 83 
            

     449. 17 
            

     216. 46 
            

     961. 28 
            

       8. 02 
            

            
    3799. 09 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   35. 512

   35. 512
   33. 000

   33. 000
   32. 500

         
         

  1. 000
       

  0. 500
       

  1. 988
       

  2. 512
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     9. 17

     9. 17
    11. 00

         
         

     0. 00
         

     0. 00
         

     0. 00
         

    11. 52
         

     5. 04
         

         
    16. 57

    6. 000
         

    5. 250
         

    4. 006
         

    1. 337
         

    0. 242
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

      15. 41 
            

       1. 22 
            

            
      16. 63 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 500

         
         

  0. 500
       

  0. 500
       

  4. 500
       

       
       

    28. 56
    46. 92

    46. 92
    56. 10

    64. 66
   164. 45

         
         

    18. 87
         

    25. 75
         

   515. 48
         

         
   560. 10

    5. 230
         

    4. 743
         

    1. 923
         

         
         

      98. 69 
            

     122. 14 
            

     991. 43 
            

            
    1212. 26 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      4900. 48 
       777. 60 
       388. 80 
      2450. 84 

      5678. 08 



FORUM8

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2872. 69*  ( 1+  0. 706 ) =    4900. 48( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

     
Sum  

   36. 125
   32. 500

         
         

  3. 625
       

       
       

   475. 21
   555. 59

         
         

    60. 36
    73. 60

         
         

   414. 84
   481. 99

         
         

  1625. 50
         

         
  1625. 50

    1. 767
         

         
         

    2872. 69 
            

            
    2872. 69 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 

   I nt er val  Sum( Bp)  + Ba                                                             

   36. 125    32. 500   3. 625   25. 00    0. 00   32. 50     5. 690   57. 50     2. 309     7. 999 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,    2450. 84 ) =     777. 60( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   32. 500
   29. 000

   29. 000
   28. 000

  3. 500
       

  1. 000
       

   175. 53
   253. 15

   253. 15
   275. 32

   750. 19
         

   264. 23
         

    1. 856
         

    4. 007
         

    1392. 06 
            

    1058. 78 
            



FORUM8

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

     
Sum  

         
         

       
       

         
         

         
  1014. 42

         
         

            
    2450. 84 

 

( 5) check l evel (  Layer  boundary s urf ac e:  G. L.  37. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

      1019. 21 

      3439. 27 

    3. 37>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

      1023. 54 
         0. 00 
         4. 34 
         0. 00 

      1019. 21 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 000

   38. 000
   37. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  1. 000
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    80. 00

    80. 00
    85. 00

         
         

    80. 00
         

    10. 31
         

   154. 69
         

    75. 00
         

    41. 25
         

         
   361. 25

    5. 833
         

    4. 374
         

    2. 763
         

    0. 989
         

    0. 247
         

         
         

     466. 67 
            

      45. 10 
            

     427. 40 
            

      74. 17 
            

      10. 21 
            

            
    1023. 54 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   39. 000
   38. 000

   38. 000
   37. 500

         
         

  1. 000
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

         
         

     0. 00
         

     0. 00
         

         
     0. 00

    1. 000
         

    0. 250
         

         
         

       0. 00 
            

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   38. 000
   37. 500

         
         

  0. 500
       

       
       

    28. 56
    46. 92

         
         

    18. 87
         

         
    18. 87

    0. 230
         

         
         

       4. 34 
            

            
       4. 34 
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    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      2661. 67 
       777. 60 
       388. 80 
      9255. 12 

      3439. 27 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2381. 49*  ( 1+  0. 118 ) =    2661. 67( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 042
   38. 500

   38. 500
   37. 500

         
         

  2. 542
       

  1. 000
       

       
       

   407. 62
   476. 25

   352. 35
   370. 71

         
         

    45. 29
    52. 92

    63. 83
    68. 24

         
         

   362. 33
   423. 33

   288. 52
   302. 46

         
         

   998. 57
         

   295. 49
         

         
  1294. 07

    2. 238
         

    0. 496
         

         
         

    2234. 91 
            

     146. 58 
            

            
    2381. 49 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 042
   38. 500

   38. 500
   37. 500

  2. 542
  1. 000

  30. 00
  20. 00

   0. 00
   0. 00

  30. 00
  35. 00

    4. 403
    1. 428

  60. 00
  55. 00

    1. 468
    0. 700

    5. 870 
    2. 128 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,    9255. 12 ) =     777. 60( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)
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        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  4. 500
       

  4. 000
       

  1. 000
       

       
       

    64. 66
   164. 45

   164. 45
   253. 15

   253. 15
   275. 32

         
         

   515. 48
         

   835. 18
         

   264. 23
         

         
  1614. 89

    2. 577
         

    6. 642
         

    9. 007
         

         
         

    1328. 22 
            

    5546. 95 
            

    2379. 95 
            

            
    9255. 12 

 

( 6) check l evel (  Cur rent  gr ound l evel :  G. L.  38. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       703. 13 

      2983. 06 

    4. 24>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       703. 13 
         0. 00 
         0. 00 
         0. 00 

       703. 13 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   39. 000

   39. 000
   38. 500

         
         

  4. 000
       

  0. 250
       

  2. 750
       

  0. 500
       

       
       

     0. 00
    40. 00

    40. 00
    42. 50

    42. 50
    70. 00

    70. 00
    75. 00

         
         

    80. 00
         

    10. 31
         

   154. 69
         

    36. 25
         

         
   281. 25

    4. 833
         

    3. 374
         

    1. 763
         

    0. 247
         

         
         

     386. 67 
            

      34. 79 
            

     272. 71 
            

       8. 96 
            

            
     703. 13 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

     
Sum  

   39. 000
   38. 500

         
         

  0. 500
       

       
       

     0. 00
     0. 00

         
         

     0. 00
         

         
     0. 00

    0. 250
         

         
         

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)
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  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      2205. 46 
       777. 60 
       388. 80 
     10897. 89 

      2983. 06 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2205. 46*  ( 1+  0. 000 ) =    2205. 46( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 964
   41. 750

   41. 750
   38. 500

         
         

  0. 214
       

  3. 250
       

       
       

   376. 94
   388. 50

   388. 50
   476. 25

         
         

    41. 88
    43. 17

    43. 17
    52. 92

         
         

   335. 06
   345. 33

   345. 33
   423. 33

         
         

    72. 80
         

  1249. 08
         

         
  1321. 89

    3. 356
         

    1. 570
         

         
         

     244. 36 
            

    1961. 10 
            

            
    2205. 46 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 964
   41. 750

   41. 750
   38. 500

  0. 214
  3. 250

  30. 00
  30. 00

   0. 00
   0. 00

  30. 00
  30. 00

    0. 371
    5. 629

  60. 00
  60. 00

    0. 124
    1. 876

    0. 494 
    7. 506 

    8. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      388. 80,   10897. 89 ) =     777. 60( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         216. 0 

         388. 80

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         216. 0  

         388. 80 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.
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      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  0. 500
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

       
       

    37. 74
    46. 92

    53. 57
    64. 66

    64. 66
   164. 45

   164. 45
   253. 15

   253. 15
   275. 32

         
         

    21. 17
         

    29. 56
         

   515. 48
         

   835. 18
         

   264. 23
         

         
  1665. 62

    0. 259
         

    0. 758
         

    3. 577
         

    7. 642
         

   10. 007
         

         
         

       5. 48 
            

      22. 40 
            

    1843. 70 
            

    6382. 13 
            

    2644. 18 
            

            
   10897. 89 
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4. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    28. 000    10. 500     1069. 93     2549. 37    2. 38>=1. 20 

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

      1069. 93 

      2549. 37 

   2. 38>=1. 20 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       966. 88 
       103. 06 
         0. 00 

      1069. 93 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

    1024. 74 
    1524. 63 

    2549. 37 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   8. 000+  2026. 00*  t an( 25. 00)  Deg.

          =  1024. 74( kN/ m)

    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    218. 25+  35. 00 ) *   8. 000=  2026. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.



FORUM8

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 

Sum  

   47. 000
   46. 000
   42. 000
   41. 750
   38. 500
   37. 500
   32. 500
   28. 500

         

   46. 000
   42. 000
   41. 750
   38. 500
   37. 500
   32. 500
   28. 500
   28. 000

         

  1. 000
  4. 000
  0. 250
  3. 250
  1. 000
  5. 000
  4. 000
  0. 500

 19. 000

   18. 0  
   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    18. 00 
    72. 00 
     4. 50 
    29. 25 
     9. 00 
    45. 00 
    36. 00 
     4. 50 

   218. 25 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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4. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 20 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      28. 000    10. 500       7623. 43       1472. 93     5. 18>=1. 20  

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

     2026. 00  
       10. 500 
        9. 00  
        5. 853 

     1472. 93  

     2175. 30  
        0. 00  
        1. 074 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

     7623. 43  

   5. 18>=1. 20 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

      7651. 77
       258. 05
      5734. 52
         0. 00

      2175. 30

 H- f or ce       
    Hb( kN/ m)   

       966. 88 
       103. 06 
      1524. 63 
         0. 00 

         0. 00 

    a. wat er  pr ess ur e

      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e
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      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =  2026. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =    2175. 30/   2026. 00

          =  1. 074( m)

      Be= B-  2e

          =  8. 000-  2. 0*  1. 074

          =  5. 853( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/   2026. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   38. 500
   37. 500
   32. 500
   28. 500

         

   37. 500
   32. 500
   28. 500
   28. 000

         

  1. 000
  5. 000
  4. 000
  0. 500

 10. 500

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
    45. 00 
    36. 00 
     4. 50 

    94. 50 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am
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4. 3 l andsi de sheet  pi l e

4. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   41. 750( m)

L. W. L             :   37. 500( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       29. 720

     6701. 54 

    10060. 02 

 1. 501>=1. 50 

    i n use     

       28. 000 

     9042. 12  

    15610. 30  

 1. 726>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  0. 250
       

  3. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

    41. 67
    43. 17

    43. 17
    52. 92

    63. 83
    68. 24

    55. 34
    73. 60

    73. 60
    88. 22

    88. 22
    90. 04

         
         

    10. 60
         

   156. 14
         

    66. 04
         

   322. 37
         

   323. 64
         

    44. 56
         

         
   923. 35

    0. 126
         

    1. 930
         

    4. 006
         

    7. 118
         

   11. 560
         

   13. 751
         

         
         

       1. 33 
            

     301. 34 
            

     264. 51 
            

    2294. 61 
            

    3741. 36 
            

     612. 80 
            

            
    7215. 95 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   41. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  3. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

     0. 00
    32. 50

    32. 50
    42. 50

    42. 50
    20. 13

    20. 13
     2. 24

     2. 24
     0. 00

         
         

    52. 81
         

    37. 50
         

   156. 58
         

    44. 74
         

     0. 56
         

         
   292. 19

    2. 417
         

    4. 022
         

    6. 702
         

   10. 967
         

   13. 667
         

         
         

     127. 63 
            

     150. 83 
            

    1049. 45 
            

     490. 61 
            

       7. 64 
            

            
    1826. 17 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

         
         

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

       
       

    28. 56
    46. 92

    46. 92
    56. 10

    64. 66
   175. 53

   175. 53
   264. 23

         
         

    18. 87
         

    25. 75
         

   600. 47
         

   879. 53
         

         
  1524. 63

    4. 270
         

    4. 757
         

    7. 885
         

   12. 134
         

         
         

      80. 58 
            

     122. 52 
            

    4734. 54 
            

   10672. 65 
            

            
   15610. 30 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

      - 276. 37
      - 247. 24
         0. 00
      - 384. 77

 poi nt s       

  G. L.  38. 200 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

   47. 000
   46. 000

   46. 000
   42. 000

   42. 000
   41. 750

   41. 750
   38. 500

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 500

   32. 500
   32. 000

   32. 000
   28. 500

   28. 500
   28. 000

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    52. 92

    63. 83
    66. 04

    66. 04
    68. 24

    55. 34
    57. 17

    57. 17
    73. 60

    73. 60
    75. 43

    75. 43
    88. 22

    88. 22
    90. 04

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    32. 50

    32. 50
    37. 50

    37. 50
    42. 50

    42. 50
    40. 26

    40. 26
    20. 13

    20. 13
    17. 89

    17. 89
     2. 24

     2. 24
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    28. 56
    46. 92

    46. 92
    56. 10

    64. 66
   164. 45

   164. 45
   175. 53

   175. 53
   253. 15

   253. 15
   264. 23

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     5. 92

     5. 92
     8. 88

     7. 79
    31. 18

    31. 18
    33. 78

    33. 78
    51. 96

    51. 96
    54. 56

    11. 67
    17. 67

    17. 67
    41. 67

    41. 67
    43. 17

    43. 17
    85. 42

    96. 33
   103. 54

   103. 54
   104. 82

    91. 92
    88. 55

    89. 64
    62. 56

    62. 56
    59. 55

    59. 55
    38. 49

    38. 49
    35. 48

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    28. 56 
    41. 00 

    41. 00 
    47. 21 

    56. 86 
   133. 27 

   133. 27 
   141. 76 

   141. 76 
   201. 18 

   201. 18 
   209. 67 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   38. 000
   37. 500
   37. 000
   32. 000
   28. 000

   37. 500
   37. 000
   32. 000
   28. 000
   20. 000

  0. 500
  0. 500
  5. 000
  4. 000
  8. 000

    14000
    14000
    42000
    64400
   106400

     3364 
     3364 
    10092 
    15474 
    25566 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -
                (  L* s  )

    wher e,
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        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)        st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

    11. 67

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

     1. 20

     2. 57

     2. 81

     3. 05

     3. 29

     3. 53

     3. 77

     4. 01

     4. 25

     4. 49

     4. 73

     4. 97

     5. 21

     5. 45

     5. 69

     5. 93

     6. 17

     6. 41

     6. 65

     6. 89

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 750

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

   35. 400

   35. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    43. 17

    45. 12

    47. 72

    50. 32

    52. 92

    55. 52

    58. 12

    60. 72

    63. 32

    65. 92

    68. 52

    71. 12

    73. 72

    76. 32

    78. 92

    81. 52

    84. 12

    85. 42

    97. 77

   100. 65

   103. 54

   104. 05

   104. 56

   104. 82

    91. 25

    89. 90

    88. 55

    88. 43

    87. 23

    86. 03

    84. 82

    83. 62

    82. 42

    81. 21

    80. 01

    78. 80

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    43. 17

    45. 12

    47. 72

    50. 32

    52. 92

    55. 52

    58. 12

    60. 72

    63. 32

    65. 92

    68. 52

    71. 12

    73. 72

    76. 32

    78. 92

    81. 52

    84. 12

    96. 33

    97. 77

   100. 65

   103. 54

   104. 05

   104. 56

    91. 92

    91. 25

    89. 90

    89. 64

    88. 43

    87. 23

    86. 03

    84. 82

    83. 62

    82. 42

    81. 21

    80. 01

    78. 80

     7. 13

     7. 37

     7. 61

     7. 85

     8. 09

     8. 33

     5. 33

     4. 35

     7. 92

     9. 54

    10. 06

    10. 58

    11. 10

    11. 62

    12. 14

    12. 66

    13. 18

    13. 70

    14. 22

    14. 74

    15. 26

    15. 78

    16. 30

    12. 57

     9. 09

    14. 72

    20. 13

    20. 65

    20. 81

    15. 67

     9. 83

    13. 66

    17. 98

    17. 82

    17. 69

    17. 45

    17. 21

    16. 96

    16. 72

    16. 48

    16. 24

    16. 00

    15. 76

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    33. 54

    38. 51

    41. 00

    42. 24

    44. 73

    47. 21

    60. 26

    63. 65

    67. 05

    70. 44

    73. 84

    77. 24

    80. 63

    84. 03

    87. 42

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    28. 56

    33. 54

    38. 51

    41. 00

    42. 24

    44. 73

    56. 86

    60. 26

    63. 65

    67. 05

    70. 44

    73. 84

    77. 24

    80. 63

    84. 03

    87. 42

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     2. 98

     6. 71

     5. 68

     4. 08

     6. 38

     8. 95

    10. 43

    12. 05

    12. 73

    13. 41

    14. 09

    14. 77

    15. 45

    16. 13

    16. 81

    17. 48

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

Sum 

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 500

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 500

   28. 400

   28. 200

   28. 000

         

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    77. 60

    76. 40

    75. 19

    73. 99

    72. 79

    71. 58

    70. 38

    69. 18

    67. 97

    66. 77

    65. 57

    64. 36

    63. 16

    62. 56

    61. 96

    60. 75

    59. 55

    58. 35

    57. 14

    55. 94

    54. 74

    53. 53

    52. 33

    51. 12

    49. 92

    48. 72

    47. 51

    46. 31

    45. 11

    43. 90

    42. 70

    41. 50

    40. 29

    39. 09

    38. 49

    37. 89

    36. 68

    35. 48

         

    77. 60

    76. 40

    75. 19

    73. 99

    72. 79

    71. 58

    70. 38

    69. 18

    67. 97

    66. 77

    65. 57

    64. 36

    63. 16

    62. 56

    61. 96

    60. 75

    59. 55

    58. 35

    57. 14

    55. 94

    54. 74

    53. 53

    52. 33

    51. 12

    49. 92

    48. 72

    47. 51

    46. 31

    45. 11

    43. 90

    42. 70

    41. 50

    40. 29

    39. 09

    38. 49

    37. 89

    36. 68

     0. 00

         

    15. 52

    15. 28

    15. 04

    14. 80

    14. 56

    14. 32

    14. 08

    13. 84

    13. 59

    13. 35

    13. 11

    12. 87

     9. 50

     6. 26

     9. 27

    12. 15

    11. 91

    11. 67

    11. 43

    11. 19

    10. 95

    10. 71

    10. 47

    10. 22

     9. 98

     9. 74

     9. 50

     9. 26

     9. 02

     8. 78

     8. 54

     8. 30

     8. 06

     5. 89

     3. 85

     5. 66

     7. 34

     3. 58

  1063. 08

    90. 82

    94. 22

    97. 61

   101. 01

   104. 40

   107. 80

   111. 19

   114. 59

   117. 99

   121. 38

   124. 78

   128. 17

   131. 57

   133. 27

   134. 96

   138. 36

   141. 76

   145. 15

   148. 55

   151. 94

   155. 34

   158. 73

   162. 13

   165. 53

   168. 92

   172. 32

   175. 71

   179. 11

   182. 50

   185. 90

   189. 30

   192. 69

   196. 09

   199. 48

   201. 18

   202. 88

   206. 28

   209. 67

         

    90. 82

    94. 22

    97. 61

   101. 01

   104. 40

   107. 80

   111. 19

   114. 59

   117. 99

   121. 38

   124. 78

   128. 17

   131. 57

   133. 27

   134. 96

   138. 36

   141. 76

   145. 15

   148. 55

   151. 94

   155. 34

   158. 73

   162. 13

   165. 53

   168. 92

   172. 32

   175. 71

   179. 11

   182. 50

   185. 90

   189. 30

   192. 69

   196. 09

   199. 48

   201. 18

   202. 88

   206. 28

     0. 00

         

    18. 16

    18. 84

    19. 52

    20. 20

    20. 88

    21. 56

    22. 24

    22. 92

    23. 60

    24. 28

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   390. 33

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     2018 

     2018 

     1514 

     1009 

     1514 

     2018 

     2557 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     2321 

     1547 

     2321 

     3095 

     1547 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      34. 85mm(  G. L.  37. 600m )



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     2018
     2018
     1514
     1009
     1514
     2018
     2557
     3095
     3095
     3095
     3095
     3095
     3095

   - 10. 54
   - 10. 29
   - 10. 05
    - 9. 80
    - 9. 55
    - 9. 29
    - 9. 04
    - 8. 77
    - 8. 50
    - 8. 21
    - 7. 91
    - 7. 59
    - 7. 24
    - 6. 86
    - 6. 45
    - 5. 99
    - 5. 47
    - 4. 90
    - 4. 26
    - 3. 54
    - 2. 73
    - 1. 81
    - 0. 79
     0. 37
     1. 67
     3. 14
     4. 76
     5. 20
     6. 54
     8. 42
    10. 39
    12. 42
    14. 47
    16. 52
    18. 55
    20. 53
    22. 45
    24. 28
    26. 00
    27. 60
    29. 07
    30. 39
    31. 55
    32. 54
    32. 97
    33. 36
    34. 00
    34. 46
    34. 74
    34. 85
    34. 84
    34. 79
    34. 56
    34. 18
    33. 66
    33. 00
    32. 21
    31. 31
    30. 31
    29. 22
    28. 06
    26. 83
    25. 56
    24. 25
    22. 91
    21. 56
    20. 21
    18. 86
    17. 54
    16. 25
    15. 00
    13. 80
    12. 65
    11. 56
    10. 53
     9. 56
     9. 11
     8. 66
     7. 83
     7. 07
     6. 36
     5. 73
     5. 15
     4. 64
     4. 17
     3. 76

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     8. 86 
     9. 97 
    11. 26 
    12. 14 
    12. 65 
    13. 30 
     7. 75 
     5. 97 
     6. 31 
     6. 64 
     6. 98 
     7. 32 
     7. 65 
     7. 99 
     8. 33 
     8. 66 
     9. 00 
     9. 34 
     9. 67 
    10. 01 
    10. 35 
    10. 68 
    11. 02 
    11. 35 
    11. 69 
    12. 03 
    12. 36 
    12. 70 
    13. 00 
    13. 21 
    13. 42 
    13. 71 
    11. 09 
     9. 38 
     9. 60 
     9. 82 
    10. 04 
    10. 26 
    10. 48 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:       0. 00
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:    - 384. 77
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
         - 23. 33
         - 21. 25
         - 14. 48
          - 9. 19
         - 13. 12
         - 15. 81
         - 18. 06
         - 19. 70
         - 17. 73
         - 15. 95
         - 14. 35
         - 12. 92
         - 11. 64



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

Sum  

   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

     3095
     3095
     3095
     3095
     3095
     3095
     3095
     3095
     3095
     3095
     2321
     1547
     2321
     3095
     1547

         

     3. 39
     3. 07
     2. 77
     2. 51
     2. 28
     2. 07
     1. 87
     1. 69
     1. 52
     1. 35
     1. 19
     1. 12
     1. 04
     0. 88
     0. 73

         

    10. 70 
    10. 92 
    11. 14 
    11. 36 
    11. 57 
    11. 79 
    12. 01 
    12. 23 
    12. 45 
    12. 67 
    12. 86 
    13. 00 
    13. 14 
    13. 33 
    13. 49 

          

         - 10. 50
          - 9. 49
          - 8. 59
          - 7. 78
          - 7. 05
          - 6. 39
          - 5. 79
          - 5. 23
          - 4. 70
          - 4. 19
          - 2. 77
          - 1. 73
          - 2. 41
          - 2. 73
          - 1. 13

        - 672. 75

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 276. 37kN. m/ m(  G. L.  38. 200m )

    max shear f or ce     Smax=    - 247. 24kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      34. 85mm    (  G. L.  37. 600m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200

 - - - - - - - - - -
       0. 24
       0. 99
       2. 31
       4. 24
       6. 82
      10. 12
      14. 16
      19. 01
      24. 71
      31. 31
      38. 86
      47. 40
      56. 98
      67. 66
      79. 47
      92. 47
     106. 70
     122. 22
     139. 07
     157. 29
     176. 95
     198. 07
     220. 72
     244. 94
     270. 78
     221. 33
     209. 24
     173. 60
     127. 68
      83. 66
      41. 65
       1. 76
     - 35. 91
     - 71. 25
    - 104. 17
    - 134. 55
    - 162. 30
    - 187. 30
    - 209. 46
    - 228. 68
    - 244. 83
    - 257. 84
    - 267. 58
    - 271. 19
    - 273. 90
    - 276. 37
    - 274. 81
    - 269. 71
    - 261. 80
    - 256. 85
    - 251. 32
    - 238. 80

       0. 00
       0. 24
       0. 99
       2. 31
       4. 24
       6. 82
      10. 12
      14. 16
      19. 01
      24. 71
      31. 31
      38. 86
      47. 40
      56. 98
      67. 66
      79. 47
      92. 47
     106. 70
     122. 22
     139. 07
     157. 29
     176. 95
     198. 07
     220. 72
     244. 94
     270. 78
     221. 33
     209. 24
     173. 60
     127. 68
      83. 66
      41. 65
       1. 76
     - 35. 91
     - 71. 25
    - 104. 17
    - 134. 55
    - 162. 30
    - 187. 30
    - 209. 46
    - 228. 68
    - 244. 83
    - 257. 84
    - 267. 58
    - 271. 19
    - 273. 90
    - 276. 37
    - 274. 81
    - 269. 71
    - 261. 80
    - 256. 85
    - 251. 32
    - 238. 80

 - - - - - - - - - -
       1. 20
       3. 77
       6. 58
       9. 64
      12. 93
      16. 46
      20. 24
      24. 25
      28. 50
      33. 00
      37. 73
      42. 70
      47. 92
      53. 37
      59. 06
      65. 00
      71. 17
      77. 58
      84. 24
      91. 13
      98. 26
     105. 64
     113. 25
     121. 10
     129. 20
    - 247. 24
    - 241. 91
    - 237. 56
    - 229. 64
    - 220. 09
    - 210. 03
    - 199. 45
    - 188. 34
    - 176. 72
    - 164. 58
    - 151. 91
    - 138. 73
    - 125. 03
    - 110. 80
     - 96. 06
     - 80. 80
     - 65. 01
     - 48. 71
     - 36. 14
     - 27. 05
     - 12. 33
       7. 80
      25. 46
      39. 57
      49. 56
      55. 30
      62. 58

       1. 20
       3. 77
       6. 58
       9. 64
      12. 93
      16. 46
      20. 24
      24. 25
      28. 50
      33. 00
      37. 73
      42. 70
      47. 92
      53. 37
      59. 06
      65. 00
      71. 17
      77. 58
      84. 24
      91. 13
      98. 26
     105. 64
     113. 25
     121. 10
     129. 20
    - 247. 24
    - 241. 91
    - 237. 56
    - 229. 64
    - 220. 09
    - 210. 03
    - 199. 45
    - 188. 34
    - 176. 72
    - 164. 58
    - 151. 91
    - 138. 73
    - 125. 03
    - 110. 80
     - 96. 06
     - 80. 80
     - 65. 01
     - 48. 71
     - 36. 14
     - 27. 05
     - 12. 33
       7. 80
      25. 46
      39. 57
      49. 56
      55. 30
      62. 58
      71. 61

   - 10. 54
   - 10. 29
   - 10. 05
    - 9. 80
    - 9. 55
    - 9. 29
    - 9. 04
    - 8. 77
    - 8. 50
    - 8. 21
    - 7. 91
    - 7. 59
    - 7. 24
    - 6. 86
    - 6. 45
    - 5. 99
    - 5. 47
    - 4. 90
    - 4. 26
    - 3. 54
    - 2. 73
    - 1. 81
    - 0. 79
     0. 37
     1. 67
     3. 14
     4. 76
     5. 20
     6. 54
     8. 42
    10. 39
    12. 42
    14. 47
    16. 52
    18. 55
    20. 53
    22. 45
    24. 28
    26. 00
    27. 60
    29. 07
    30. 39
    31. 55
    32. 54
    32. 97
    33. 36
    34. 00
    34. 46
    34. 74
    34. 85
    34. 84
    34. 79
    34. 56

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *        0. 00 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *     - 384. 77 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  



FORUM8

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

    - 224. 48
    - 208. 68
    - 191. 75
    - 173. 88
    - 155. 25
    - 136. 04
    - 116. 45
     - 96. 65
     - 76. 82
     - 57. 15
     - 37. 83
     - 19. 04
      - 0. 96
      16. 22
      32. 32
      47. 16
      60. 55
      72. 31
      82. 25
      90. 19
      95. 94
      99. 65
     101. 69
     102. 21
     102. 43
     102. 12
     101. 07
      98. 79
      94. 91
      89. 76
      83. 66
      76. 89
      69. 67
      62. 22
      54. 71
      47. 30
      40. 12
      33. 29
      26. 90
      21. 04
      15. 77
      11. 17
       7. 28
       4. 18
       2. 93
       1. 90
       0. 49
       0. 00

    - 224. 48
    - 208. 68
    - 191. 75
    - 173. 88
    - 155. 25
    - 136. 04
    - 116. 45
     - 96. 65
     - 76. 82
     - 57. 15
     - 37. 83
     - 19. 04
      - 0. 96
      16. 22
      32. 32
      47. 16
      60. 55
      72. 31
      82. 25
      90. 19
      95. 94
      99. 65
     101. 69
     102. 21
     102. 43
     102. 12
     101. 07
      98. 79
      94. 91
      89. 76
      83. 66
      76. 89
      69. 67
      62. 22
      54. 71
      47. 30
      40. 12
      33. 29
      26. 90
      21. 04
      15. 77
      11. 17
       7. 28
       4. 18
       2. 93
       1. 90
       0. 49
 - - - - - - - - - -

      71. 61
      79. 00
      84. 64
      89. 35
      93. 15
      96. 02
      97. 98
      99. 02
      99. 13
      98. 33
      96. 60
      93. 96
      90. 40
      85. 91
      80. 51
      74. 19
      66. 94
      58. 78
      49. 70
      39. 70
      28. 77
      18. 56
      10. 18
       5. 20
       2. 26
      - 1. 58
      - 5. 24
     - 11. 39
     - 19. 42
     - 25. 72
     - 30. 48
     - 33. 88
     - 36. 09
     - 37. 26
     - 37. 54
     - 37. 04
     - 35. 88
     - 34. 16
     - 31. 95
     - 29. 32
     - 26. 33
     - 23. 02
     - 19. 41
     - 15. 54
     - 12. 43
     - 10. 31
      - 7. 06
      - 2. 45

      79. 00
      84. 64
      89. 35
      93. 15
      96. 02
      97. 98
      99. 02
      99. 13
      98. 33
      96. 60
      93. 96
      90. 40
      85. 91
      80. 51
      74. 19
      66. 94
      58. 78
      49. 70
      39. 70
      28. 77
      18. 56
      10. 18
       5. 20
       2. 26
      - 1. 58
      - 5. 24
     - 11. 39
     - 19. 42
     - 25. 72
     - 30. 48
     - 33. 88
     - 36. 09
     - 37. 26
     - 37. 54
     - 37. 04
     - 35. 88
     - 34. 16
     - 31. 95
     - 29. 32
     - 26. 33
     - 23. 02
     - 19. 41
     - 15. 54
     - 12. 43
     - 10. 31
      - 7. 06
      - 2. 45
 - - - - - - - - - -

    34. 18
    33. 66
    33. 00
    32. 21
    31. 31
    30. 31
    29. 22
    28. 06
    26. 83
    25. 56
    24. 25
    22. 91
    21. 56
    20. 21
    18. 86
    17. 54
    16. 25
    15. 00
    13. 80
    12. 65
    11. 56
    10. 53
     9. 56
     9. 11
     8. 66
     7. 83
     7. 07
     6. 36
     5. 73
     5. 15
     4. 64
     4. 17
     3. 76
     3. 39
     3. 07
     2. 77
     2. 51
     2. 28
     2. 07
     1. 87
     1. 69
     1. 52
     1. 35
     1. 19
     1. 12
     1. 04
     0. 88
     0. 73

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
       - 23. 33 
       - 21. 25 
       - 14. 48 
        - 9. 19 
       - 13. 12 
       - 15. 81 
       - 18. 06 
       - 19. 70 
       - 17. 73 
       - 15. 95 
       - 14. 35 
       - 12. 92 
       - 11. 64 
       - 10. 50 
        - 9. 49 
        - 8. 59 
        - 7. 78 
        - 7. 05 
        - 6. 39 
        - 5. 79 
        - 5. 23 
        - 4. 70 
        - 4. 19 
        - 2. 77 
        - 1. 73 
        - 2. 41 
        - 2. 73 
        - 1. 13 

  Not e :  * mark shows r eac t i on of  t ens i l e  member
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( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 276. 37kN. m/ m(  G. L.  38. 200m )

    max shear f or ce     Smax=        - 247. 24kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      34. 85mm    (  G. L.  37. 600m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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4. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               276. 37              0. 00            247. 24

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.          154           216    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.           11            99    O,   



FORUM8

4. 3. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

       0. 00      3. 600        0. 00 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

          0         176    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     384. 77      1. 800      692. 59 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        157         176    O,   
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4. 3. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

       0. 00      3. 600        0. 00 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

          0           140    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     692. 59      1. 800      124. 67 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

        132           140    O,   
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4. 4 r i vers i de  sheet  pi l e

4. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   41. 500( m)

L. W. L             :   39. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       31. 780

     3996. 83 

     5997. 28 

 1. 501>=1. 50 

    i n use     

       28. 000 

     8289. 53  

    16781. 61  

 2. 024>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   42. 000
   41. 500

   41. 500
   39. 000

   39. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  0. 500
       

  2. 500
       

  0. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

    41. 67
    44. 67

    44. 67
    52. 17

    52. 17
    53. 67

    64. 93
    69. 35

    56. 25
    74. 52

    74. 52
    89. 13

    89. 13
    90. 96

         
         

    21. 58
         

   121. 04
         

    26. 46
         

    67. 14
         

   326. 93
         

   327. 29
         

    45. 02
         

         
   935. 47

    0. 253
         

    1. 782
         

    3. 251
         

    4. 005
         

    7. 116
         

   11. 560
         

   13. 751
         

         
         

       5. 46 
            

     215. 73 
            

      86. 02 
            

     268. 92 
            

    2326. 57 
            

    3783. 37 
            

     619. 08 
            

            
    7305. 15 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   41. 500
   39. 000

   39. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  2. 500
       

  0. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

     0. 00
    25. 00

    25. 00
    23. 86

    23. 86
    21. 59

    21. 59
    10. 23

    10. 23
     1. 14

     1. 14
     0. 00

         
         

    31. 25
         

    12. 22
         

    22. 73
         

    79. 55
         

    22. 73
         

     0. 28
         

         
   168. 75

    2. 167
         

    3. 248
         

    3. 992
         

    6. 702
         

   10. 967
         

   13. 667
         

         
         

      67. 71 
            

      39. 68 
            

      90. 72 
            

     533. 14 
            

     249. 24 
            

       3. 88 
            

            
     984. 37 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

       
       

    28. 56
    46. 92

    53. 57
    64. 66

    64. 66
   164. 45

   164. 45
   253. 15

   253. 15
   275. 32

         
         

    37. 74
         

    29. 56
         

   515. 48
         

   835. 18
         

   264. 23
         

         
  1682. 19

    3. 541
         

    4. 258
         

    7. 077
         

   11. 142
         

   13. 507
         

         
         

     133. 62 
            

     125. 85 
            

    3647. 87 
            

    9305. 27 
            

    3569. 00 
            

            
   16781. 61 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

      - 187. 80
       179. 75
        20. 75
       296. 54

 poi nt s       

  G. L.  42. 000 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

   47. 000
   42. 000

   42. 000
   41. 500

   41. 500
   39. 000

   39. 000
   38. 500

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   32. 500

   32. 500
   29. 000

   29. 000
   28. 500

   28. 500
   28. 000

    11. 67
    41. 67

    41. 67
    44. 67

    44. 67
    52. 17

    52. 17
    53. 67

    64. 93
    67. 14

    67. 14
    69. 35

    56. 25
    72. 69

    72. 69
    74. 52

    74. 52
    87. 30

    87. 30
    89. 13

    89. 13
    90. 96

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    25. 00

    25. 00
    23. 86

    23. 86
    22. 73

    22. 73
    21. 59

    21. 59
    11. 36

    11. 36
    10. 23

    10. 23
     2. 27

     2. 27
     1. 14

     1. 14
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    28. 56
    37. 74

    37. 74
    46. 92

    53. 57
    64. 66

    64. 66
   164. 45

   164. 45
   175. 53

   175. 53
   253. 15

   253. 15
   264. 23

   264. 23
   275. 32

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     2. 96

     2. 96
     5. 92

     5. 20
     7. 79

     7. 79
    31. 18

    31. 18
    33. 78

    33. 78
    51. 96

    51. 96
    54. 56

    54. 56
    57. 16

    11. 67
    41. 67

    41. 67
    44. 67

    44. 67
    77. 17

    77. 17
    74. 57

    85. 84
    83. 94

    84. 67
    83. 14

    70. 05
    52. 88

    52. 88
    50. 97

    50. 97
    37. 61

    37. 61
    35. 70

    35. 70
    33. 79

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    28. 56 
    34. 78 

    34. 78 
    41. 00 

    48. 37 
    56. 86 

    56. 86 
   133. 27 

   133. 27 
   141. 76 

   141. 76 
   201. 18 

   201. 18 
   209. 67 

   209. 67 
   218. 16 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   39. 000
   38. 000
   37. 500
   33. 000
   29. 000

   38. 000
   37. 500
   33. 000
   29. 000
   21. 000

  1. 000
  0. 500
  4. 500
  4. 000
  8. 000

    14000
    42000
    42000
    64400
   106400

     3364 
    10092 
    10092 
    15474 
    25566 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -
                (  L* s  )

    wher e,
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        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)        st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

    11. 67

    12. 87

    14. 07

    15. 27

    16. 47

    17. 67

    18. 87

    20. 07

    21. 27

    22. 47

    23. 67

    24. 87

    26. 07

    27. 27

    28. 47

    29. 67

    30. 87

    32. 07

    33. 27

    34. 47

     1. 20

     2. 57

     2. 81

     3. 05

     3. 29

     3. 53

     3. 77

     4. 01

     4. 25

     4. 49

     4. 73

     4. 97

     5. 21

     5. 45

     5. 69

     5. 93

     6. 17

     6. 41

     6. 65

     6. 89

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 500

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

   35. 400

   35. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    44. 07

    44. 67

    45. 97

    48. 57

    51. 17

    53. 77

    56. 37

    58. 97

    61. 57

    64. 17

    66. 77

    69. 37

    71. 97

    74. 57

    77. 17

    76. 13

    75. 09

    74. 57

    85. 46

    84. 70

    83. 94

    84. 06

    83. 45

    83. 14

    69. 67

    68. 91

    68. 14

    67. 38

    66. 62

    65. 85

    65. 09

    64. 33

    63. 56

    62. 80

    62. 04

    61. 27

    35. 67

    36. 87

    38. 07

    39. 27

    40. 47

    41. 67

    42. 87

    44. 07

    44. 67

    45. 97

    48. 57

    51. 17

    53. 77

    56. 37

    58. 97

    61. 57

    64. 17

    66. 77

    69. 37

    71. 97

    74. 57

    77. 17

    76. 13

    75. 09

    85. 84

    85. 46

    84. 70

    84. 67

    84. 06

    83. 45

    70. 05

    69. 67

    68. 91

    68. 14

    67. 38

    66. 62

    65. 85

    65. 09

    64. 33

    63. 56

    62. 80

    62. 04

    61. 27

     7. 13

     7. 37

     7. 61

     7. 85

     8. 09

     8. 33

     8. 57

     6. 59

     4. 48

     6. 94

     9. 71

    10. 23

    10. 75

    11. 27

    11. 79

    12. 31

    12. 83

    13. 35

    13. 87

    14. 39

    14. 91

    15. 34

    15. 23

    11. 28

     8. 02

    12. 80

    16. 94

    16. 87

    16. 81

    12. 53

     7. 66

    10. 44

    13. 78

    13. 63

    13. 48

    13. 32

    13. 17

    13. 02

    12. 87

    12. 71

    12. 56

    12. 41

    12. 25

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    31. 05

    33. 54

    34. 78

    36. 02

    38. 51

    41. 00

    51. 77

    55. 16

    56. 86

    58. 56

    61. 96

    65. 35

    68. 75

    72. 14

    75. 54

    78. 93

    82. 33

    85. 73

    89. 12

    92. 52

    95. 91

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    28. 56

    31. 05

    33. 54

    34. 78

    36. 02

    38. 51

    48. 37

    51. 77

    55. 16

    56. 86

    58. 56

    61. 96

    65. 35

    68. 75

    72. 14

    75. 54

    78. 93

    82. 33

    85. 73

    89. 12

    92. 52

    95. 91

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     2. 92

     6. 21

     4. 98

     3. 48

     5. 45

     7. 70

     8. 96

    10. 35

     8. 21

     5. 69

     8. 85

    12. 39

    13. 07

    13. 75

    14. 43

    15. 11

    15. 79

    16. 47

    17. 15

    17. 82

    18. 50

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     2018 



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

Sum 

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 500

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 500

   28. 400

   28. 200

   28. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    60. 51

    59. 75

    58. 98

    58. 22

    57. 46

    56. 69

    55. 93

    55. 17

    54. 40

    53. 64

    52. 88

    52. 11

    51. 35

    50. 97

    50. 59

    49. 82

    49. 06

    48. 30

    47. 53

    46. 77

    46. 01

    45. 24

    44. 48

    43. 72

    42. 95

    42. 19

    41. 43

    40. 66

    39. 90

    39. 14

    38. 37

    37. 61

    36. 85

    36. 08

    35. 70

    35. 32

    34. 56

    33. 79

         

    60. 51

    59. 75

    58. 98

    58. 22

    57. 46

    56. 69

    55. 93

    55. 17

    54. 40

    53. 64

    52. 88

    52. 11

    51. 35

    50. 97

    50. 59

    49. 82

    49. 06

    48. 30

    47. 53

    46. 77

    46. 01

    45. 24

    44. 48

    43. 72

    42. 95

    42. 19

    41. 43

    40. 66

    39. 90

    39. 14

    38. 37

    37. 61

    36. 85

    36. 08

    35. 70

    35. 32

    34. 56

     0. 00

         

    12. 10

    11. 95

    11. 80

    11. 64

    11. 49

    11. 34

    11. 19

    11. 03

    10. 88

    10. 73

    10. 58

    10. 42

     7. 72

     5. 10

     7. 57

     9. 96

     9. 81

     9. 66

     9. 51

     9. 35

     9. 20

     9. 05

     8. 90

     8. 74

     8. 59

     8. 44

     8. 29

     8. 13

     7. 98

     7. 83

     7. 67

     7. 52

     7. 37

     5. 43

     3. 57

     5. 28

     6. 91

     3. 40

   922. 81

    99. 31

   102. 70

   106. 10

   109. 50

   112. 89

   116. 29

   119. 68

   123. 08

   126. 47

   129. 87

   133. 27

   136. 66

   140. 06

   141. 76

   143. 45

   146. 85

   150. 25

   153. 64

   157. 04

   160. 43

   163. 83

   167. 22

   170. 62

   174. 02

   177. 41

   180. 81

   184. 20

   187. 60

   190. 99

   194. 39

   197. 79

   201. 18

   204. 58

   207. 97

   209. 67

   211. 37

   214. 76

   218. 16

         

    99. 31

   102. 70

   106. 10

   109. 50

   112. 89

   116. 29

   119. 68

   123. 08

   126. 47

   129. 87

   133. 27

   136. 66

   140. 06

   141. 76

   143. 45

   146. 85

   150. 25

   153. 64

   157. 04

   160. 43

   163. 83

   167. 22

   170. 62

   174. 02

   177. 41

   180. 81

   184. 20

   187. 60

   190. 99

   194. 39

   197. 79

   201. 18

   204. 58

   207. 97

   209. 67

   211. 37

   214. 76

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   227. 27

     2018 

     2018 

     2018 

     2018 

     2018 

     2018 

     2018 

     2018 

     2018 

     2018 

     2557 

     3095 

     2321 

     1547 

     2321 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     3095 

     4104 

     5113 

     3835 

     2557 

     3835 

     5113 

     2557 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=     - 14. 17mm(  G. L.  38. 000m )



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 500
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     2018
     2018
     2018
     2018
     2018
     2018
     2018
     2018
     2018
     2018
     2018
     2557
     3095
     2321
     1547
     2321
     3095
     3095
     3095
     3095
     3095
     3095
     3095
     3095

    - 4. 16
    - 3. 94
    - 3. 71
    - 3. 49
    - 3. 26
    - 3. 04
    - 2. 83
    - 2. 61
    - 2. 41
    - 2. 20
    - 2. 00
    - 1. 81
    - 1. 63
    - 1. 46
    - 1. 31
    - 1. 17
    - 1. 06
    - 0. 98
    - 0. 94
    - 0. 94
    - 1. 00
    - 1. 11
    - 1. 30
    - 1. 57
    - 1. 94
    - 2. 42
    - 3. 01
    - 3. 70
    - 4. 07
    - 4. 46
    - 5. 29
    - 6. 14
    - 7. 02
    - 7. 89
    - 8. 75
    - 9. 58
   - 10. 36
   - 11. 09
   - 11. 76
   - 12. 35
   - 12. 86
   - 13. 29
   - 13. 64
   - 13. 90
   - 14. 00
   - 14. 07
   - 14. 16
   - 14. 17
   - 14. 10
   - 13. 96
   - 13. 87
   - 13. 76
   - 13. 49
   - 13. 18
   - 12. 81
   - 12. 41
   - 11. 98
   - 11. 53
   - 11. 05
   - 10. 57
   - 10. 08
    - 9. 59
    - 9. 10
    - 8. 63
    - 8. 16
    - 7. 71
    - 7. 28
    - 6. 86
    - 6. 47
    - 6. 09
    - 5. 73
    - 5. 39
    - 5. 07
    - 4. 77
    - 4. 49
    - 4. 23
    - 4. 11
    - 3. 99
    - 3. 77
    - 3. 57
    - 3. 39
    - 3. 22
    - 3. 06
    - 2. 92
    - 2. 78
    - 2. 66

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     8. 68 
     9. 23 
     9. 88 
    10. 34 
    10. 80 
    11. 45 
     6. 66 
     5. 13 
     5. 42 
     5. 63 
     5. 84 
     6. 14 
     6. 48 
     6. 81 
     7. 15 
     7. 49 
     7. 82 
     8. 16 
     8. 49 
     8. 83 
     9. 17 
     9. 50 
     9. 84 
    10. 18 
    10. 51 
    10. 85 
    11. 19 
    11. 52 
    11. 86 
    12. 20 
    12. 53 
    12. 87 
    10. 43 
     8. 83 
     9. 02 
     9. 16 
     9. 30 
     9. 49 
     9. 71 
     9. 93 
    10. 15 
    10. 37 
    10. 59 
    10. 81 
    11. 03 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:      20. 75
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     296. 54
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          18. 37
          17. 41
          16. 48
          15. 57
          14. 69
          13. 86
          13. 05
          12. 29
          11. 56
          10. 88
          10. 23
          12. 20
          13. 90
           9. 83
           6. 36
           9. 27
          11. 68
          11. 06
          10. 48
           9. 96
           9. 47
           9. 03
           8. 61
           8. 23



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

Sum  

   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

     3095
     3095
     3095
     3095
     3095
     3095
     3095
     3095
     4104
     5113
     3835
     2557
     3835
     5113
     2557

         

    - 2. 54
    - 2. 43
    - 2. 32
    - 2. 22
    - 2. 11
    - 2. 01
    - 1. 91
    - 1. 81
    - 1. 71
    - 1. 61
    - 1. 51
    - 1. 46
    - 1. 41
    - 1. 31
    - 1. 21

         

    11. 25 
    11. 47 
    11. 68 
    11. 90 
    12. 12 
    12. 34 
    12. 56 
    12. 78 
     9. 80 
     8. 00 
     8. 12 
     8. 20 
     8. 28 
     8. 40 
     8. 50 

          

           7. 86
           7. 52
           7. 18
           6. 86
           6. 54
           6. 23
           5. 92
           5. 61
           7. 03
           8. 24
           5. 80
           3. 74
           5. 42
           6. 71
           3. 10

         695. 53

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 187. 80kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=     179. 75kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=     - 14. 17mm    (  G. L.  38. 000m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 500
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200

 - - - - - - - - - -
      - 0. 24
      - 0. 99
      - 2. 31
      - 4. 24
      - 6. 82
      - 5. 97
      - 5. 86
      - 6. 57
      - 8. 12
     - 10. 57
     - 13. 96
     - 18. 36
     - 23. 79
     - 30. 31
     - 37. 98
     - 46. 83
     - 56. 91
     - 68. 28
     - 80. 98
     - 95. 05
    - 110. 56
    - 127. 54
    - 146. 04
    - 166. 11
    - 187. 80
    - 151. 85
    - 117. 61
    - 101. 15
     - 85. 14
     - 54. 51
     - 25. 81
       0. 83
      25. 33
      47. 57
      67. 45
      84. 87
      99. 72
     111. 90
     121. 31
     127. 84
     131. 38
     132. 44
     131. 70
     130. 70
     129. 24
     124. 86
     118. 63
     110. 82
     101. 72
      96. 74
      91. 56
      80. 88

       0. 00
      - 0. 24
      - 0. 99
      - 2. 31
      - 4. 24
      - 6. 82
      - 5. 97
      - 5. 86
      - 6. 57
      - 8. 12
     - 10. 57
     - 13. 96
     - 18. 36
     - 23. 79
     - 30. 31
     - 37. 98
     - 46. 83
     - 56. 91
     - 68. 28
     - 80. 98
     - 95. 05
    - 110. 56
    - 127. 54
    - 146. 04
    - 166. 11
    - 187. 80
    - 151. 85
    - 117. 61
    - 101. 15
     - 85. 14
     - 54. 51
     - 25. 81
       0. 83
      25. 33
      47. 57
      67. 45
      84. 87
      99. 72
     111. 90
     121. 31
     127. 84
     131. 38
     132. 44
     131. 70
     130. 70
     129. 24
     124. 86
     118. 63
     110. 82
     101. 72
      96. 74
      91. 56
      80. 88

 - - - - - - - - - -
      - 1. 20
      - 3. 77
      - 6. 58
      - 9. 64
     - 12. 93
       4. 28
       0. 51
      - 3. 50
      - 7. 76
     - 12. 25
     - 16. 98
     - 21. 96
     - 27. 17
     - 32. 62
     - 38. 32
     - 44. 25
     - 50. 42
     - 56. 84
     - 63. 49
     - 70. 38
     - 77. 52
     - 84. 89
     - 92. 50
    - 100. 36
    - 108. 45
     179. 75
     171. 18
     164. 59
     160. 12
     153. 17
     143. 46
     133. 23
     122. 47
     111. 20
      99. 41
      87. 09
      74. 26
      60. 91
      47. 03
      32. 64
      17. 73
       5. 30
      - 3. 71
     - 10. 01
     - 14. 55
     - 21. 91
     - 31. 15
     - 39. 05
     - 45. 51
     - 49. 83
     - 51. 80
     - 53. 39

      - 1. 20
      - 3. 77
      - 6. 58
      - 9. 64
     - 12. 93
       4. 28
       0. 51
      - 3. 50
      - 7. 76
     - 12. 25
     - 16. 98
     - 21. 96
     - 27. 17
     - 32. 62
     - 38. 32
     - 44. 25
     - 50. 42
     - 56. 84
     - 63. 49
     - 70. 38
     - 77. 52
     - 84. 89
     - 92. 50
    - 100. 36
    - 108. 45
     179. 75
     171. 18
     164. 59
     160. 12
     153. 17
     143. 46
     133. 23
     122. 47
     111. 20
      99. 41
      87. 09
      74. 26
      60. 91
      47. 03
      32. 64
      17. 73
       5. 30
      - 3. 71
     - 10. 01
     - 14. 55
     - 21. 91
     - 31. 15
     - 39. 05
     - 45. 51
     - 49. 83
     - 51. 80
     - 53. 39
     - 54. 78

    - 4. 16
    - 3. 94
    - 3. 71
    - 3. 49
    - 3. 26
    - 3. 04
    - 2. 83
    - 2. 61
    - 2. 41
    - 2. 20
    - 2. 00
    - 1. 81
    - 1. 63
    - 1. 46
    - 1. 31
    - 1. 17
    - 1. 06
    - 0. 98
    - 0. 94
    - 0. 94
    - 1. 00
    - 1. 11
    - 1. 30
    - 1. 57
    - 1. 94
    - 2. 42
    - 3. 01
    - 3. 70
    - 4. 07
    - 4. 46
    - 5. 29
    - 6. 14
    - 7. 02
    - 7. 89
    - 8. 75
    - 9. 58
   - 10. 36
   - 11. 09
   - 11. 76
   - 12. 35
   - 12. 86
   - 13. 29
   - 13. 64
   - 13. 90
   - 14. 00
   - 14. 07
   - 14. 16
   - 14. 17
   - 14. 10
   - 13. 96
   - 13. 87
   - 13. 76
   - 13. 49

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *       20. 75 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      296. 54 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  



FORUM8

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

      69. 92
      58. 86
      47. 84
      37. 05
      26. 65
      16. 80
       7. 67
      - 0. 58
      - 7. 77
     - 13. 74
     - 18. 49
     - 22. 17
     - 24. 95
     - 26. 98
     - 28. 39
     - 29. 34
     - 29. 94
     - 30. 32
     - 30. 59
     - 30. 86
     - 31. 23
     - 31. 28
     - 30. 63
     - 30. 09
     - 29. 43
     - 27. 77
     - 25. 76
     - 23. 51
     - 21. 09
     - 18. 58
     - 16. 04
     - 13. 54
     - 11. 13
      - 8. 85
      - 6. 75
      - 4. 87
      - 3. 23
      - 1. 88
      - 0. 85
      - 0. 16
       0. 14
       0. 03
      - 0. 18
      - 0. 22
      - 0. 20
      - 0. 16
      - 0. 06
       0. 00

      69. 92
      58. 86
      47. 84
      37. 05
      26. 65
      16. 80
       7. 67
      - 0. 58
      - 7. 77
     - 13. 74
     - 18. 49
     - 22. 17
     - 24. 95
     - 26. 98
     - 28. 39
     - 29. 34
     - 29. 94
     - 30. 32
     - 30. 59
     - 30. 86
     - 31. 23
     - 31. 28
     - 30. 63
     - 30. 09
     - 29. 43
     - 27. 77
     - 25. 76
     - 23. 51
     - 21. 09
     - 18. 58
     - 16. 04
     - 13. 54
     - 11. 13
      - 8. 85
      - 6. 75
      - 4. 87
      - 3. 23
      - 1. 88
      - 0. 85
      - 0. 16
       0. 14
       0. 03
      - 0. 18
      - 0. 22
      - 0. 20
      - 0. 16
      - 0. 06
 - - - - - - - - - -

     - 54. 78
     - 55. 34
     - 55. 06
     - 53. 96
     - 52. 02
     - 49. 25
     - 45. 65
     - 41. 22
     - 35. 95
     - 29. 86
     - 23. 74
     - 18. 43
     - 13. 90
     - 10. 13
      - 7. 08
      - 4. 71
      - 3. 00
      - 1. 89
      - 1. 36
      - 1. 36
      - 1. 86
      - 0. 23
       3. 25
       5. 35
       6. 62
       8. 32
      10. 03
      11. 28
      12. 10
      12. 55
      12. 67
      12. 50
      12. 06
      11. 39
      10. 51
       9. 43
       8. 18
       6. 75
       5. 16
       3. 42
       1. 51
      - 0. 56
      - 1. 05
      - 0. 17
       0. 20
       0. 37
       0. 50
       0. 30

     - 55. 34
     - 55. 06
     - 53. 96
     - 52. 02
     - 49. 25
     - 45. 65
     - 41. 22
     - 35. 95
     - 29. 86
     - 23. 74
     - 18. 43
     - 13. 90
     - 10. 13
      - 7. 08
      - 4. 71
      - 3. 00
      - 1. 89
      - 1. 36
      - 1. 36
      - 1. 86
      - 0. 23
       3. 25
       5. 35
       6. 62
       8. 32
      10. 03
      11. 28
      12. 10
      12. 55
      12. 67
      12. 50
      12. 06
      11. 39
      10. 51
       9. 43
       8. 18
       6. 75
       5. 16
       3. 42
       1. 51
      - 0. 56
      - 1. 05
      - 0. 17
       0. 20
       0. 37
       0. 50
       0. 30
 - - - - - - - - - -

   - 13. 18
   - 12. 81
   - 12. 41
   - 11. 98
   - 11. 53
   - 11. 05
   - 10. 57
   - 10. 08
    - 9. 59
    - 9. 10
    - 8. 63
    - 8. 16
    - 7. 71
    - 7. 28
    - 6. 86
    - 6. 47
    - 6. 09
    - 5. 73
    - 5. 39
    - 5. 07
    - 4. 77
    - 4. 49
    - 4. 23
    - 4. 11
    - 3. 99
    - 3. 77
    - 3. 57
    - 3. 39
    - 3. 22
    - 3. 06
    - 2. 92
    - 2. 78
    - 2. 66
    - 2. 54
    - 2. 43
    - 2. 32
    - 2. 22
    - 2. 11
    - 2. 01
    - 1. 91
    - 1. 81
    - 1. 71
    - 1. 61
    - 1. 51
    - 1. 46
    - 1. 41
    - 1. 31
    - 1. 21

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        18. 37 
        17. 41 
        16. 48 
        15. 57 
        14. 69 
        13. 86 
        13. 05 
        12. 29 
        11. 56 
        10. 88 
        10. 23 
        12. 20 
        13. 90 
         9. 83 
         6. 36 
         9. 27 
        11. 68 
        11. 06 
        10. 48 
         9. 96 
         9. 47 
         9. 03 
         8. 61 
         8. 23 
         7. 86 
         7. 52 
         7. 18 
         6. 86 
         6. 54 
         6. 23 
         5. 92 
         5. 61 
         7. 03 
         8. 24 
         5. 80 
         3. 74 
         5. 42 
         6. 71 
         3. 10 

  Not e :  * mark shows r eac t i on of  t ens i l e  member
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( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 187. 80kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=         179. 75kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=     - 14. 17mm    (  G. L.  38. 000m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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4. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               187. 80              0. 00            179. 75

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.          104           216    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            8            99    O,   
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4. 4. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      20. 75      3. 600       74. 69 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        152         176    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     296. 54      1. 800      533. 77 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        121         176    O,   
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4. 4. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

      74. 69      3. 600       26. 89 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         62           140    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     533. 77      1. 800       96. 08 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

        102           140    O,   
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5. 1 cal cul at i on o f  ext ernal  f or ces
  des i gn s ei smi ci t y duri ng an ear t hquake  :  ,h= 0. 04

  des i gn s ei smi ci t y met hod:  r i ver  s t andard equat i on

           Gam. sat  ,h' = - - - - - - - - - - - - - - - - - - *  ,h        Gam. sat -  Gam. w

    wher e,

      Gam. sat :  so i l  s at ur at ed wei ght

      Gam. w  :  wat er  uni t  wei ght

5. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e(  r i ver si de sect i on:  worki ng ext er nal  f or ce  )

    H. W. L.   40. 000( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   40. 000
   39. 000

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

  1. 000
       

  0. 250
       

  0. 750
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

     0. 00 
    10. 00 

    10. 00 
    12. 50 

    12. 50 
    20. 00 

    20. 00 
    25. 00 

    25. 00 
    19. 08 

    19. 08 
    13. 82 

    13. 82 
    12. 50 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h) + q ) -  2c*Sqr t ( ,a)

                         c os 2( Phi -  Thet a)  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

  i n c as e of  c l ay,  ,h= 0 i n 10m bel ow GL and act i ve ear t h pres sure  i s  l i nearl y est i mat ed

  ,h = 0 f or  c l ay i n 10m bel ow GL.

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   35. 739

   35. 739
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  0. 250
       

  0. 750
       

  0. 500
       

  1. 761
       

  2. 739
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     2. 25

     2. 25
     9. 00

     9. 00
    13. 50

    13. 50
    29. 35

    29. 35
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 555
  0. 555

  0. 555
  0. 555

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
    11. 44 

    11. 44 
    28. 16 

    28. 16 
    61. 59 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt ( { si n( Phi ) *  si n( Phi -  Thet a) /  c os ( Thet a) } ] 2

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

   28. 000
   20. 000

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    58. 50

    58. 50
    94. 50

    94. 50
   166. 50

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 981
  1. 981

  1. 913
  1. 913

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

      28. 15 
      45. 98 

      44. 88 
      53. 49 

      61. 92 
     166. 62 

     166. 62 
     250. 38 

     250. 38 
     417. 90 

( 4) ac t i ve eart h press ure i nt ensi t y t abl e (  embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    90. 00

    90. 00
   126. 00

   126. 00
   148. 50

   148. 50
   150. 75

   150. 75
   159. 75

   159. 75
   204. 75

   204. 75
   240. 75

   240. 75
   312. 75

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 490
       

  0. 406
       

  0. 406
       

  0. 406
       

     0. 00
    30. 00

    30. 00
    42. 00

    42. 00
    49. 50

    49. 50
    50. 25

    59. 91
    64. 32

    52. 09
    70. 36

    70. 36
    84. 97

    84. 97
   114. 19

     0. 00 
    30. 00 

    30. 00 
    42. 00 

    42. 00 
    49. 50 

    49. 50 
    50. 25 

    59. 91 
    64. 32 

    52. 09 
    70. 36 

    70. 36 
    84. 97 

    84. 97 
   114. 19 

( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    90. 00

    90. 00
   126. 00

   126. 00
   148. 50

   148. 50
   150. 75

   150. 75
   159. 75

   159. 75
   204. 75

   204. 75
   240. 75

   240. 75
   312. 75

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  2. 040
       

  2. 464
       

  2. 464
       

  2. 464
       

       0. 00 
     270. 00 

     270. 00 
     378. 00 

     378. 00 
     445. 50 

     445. 50 
     452. 25 

     336. 03 
     354. 39 

     425. 00 
     535. 88 

     535. 88 
     624. 58 

     624. 58 
     801. 98 
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( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  pass i ve  r es i s t ant  moment  bel ow)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  0. 250
       

  0. 750
       

  0. 500
       

  4. 500
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     2. 25

     2. 25
     9. 00

     9. 00
    13. 50

    13. 50
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 913
  1. 913

  1. 913
  1. 913

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

      27. 66 
      31. 97 

      31. 97 
      44. 88 

      51. 45 
      61. 92 

      61. 92 
     156. 15 

     156. 15 
     239. 91 

     239. 91 
     407. 43 

( 7) se i smi c i t y f or  i ner t i a f orc e,  H- f orc e  di s t r i but i on t abl e ( embankment  sect i on:  f or  i ner t i a moment )

    s e i s mi ci t y f or  i nert i a f or ce  i s  l i near l y di st r i but ed f r om GL t o 10m dept h,

  c al c ul at e wi t h reduc i ng se i s mi c i t y.  Regardl ess WT,  desi gn s e i s mi ci t y i s  c onsi der ed usi ng next  

  equat i on.  Bas i c  des i gn s ei smi c i t y i s appl i ed wi t h i nput  des i gn s ei s mi ci t y f or  t he case  of

  ear t hquake.

      pe= Gam. *  B* ,h

      wher e,

        pe   :  i nert i a f or c e i nt ensi t y,  H- f or ce ,  f or  eac h l ayer  ( t op and bot t om)

        Gam. :  wet  wei ght  o f  each l ayer

        B   :  embankment  wi dt h i n use  (  8. 000 ) m

        ,h  :  des i gn s ei s mi c i t y f or  eac h l ayer  ( t op and bot t om)

  No 
  dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

   s oi l  uni t  wei ght

 wet  
Gam. t

 sub 
Gam. '

 s at    
Gam. sat

 s e i s-  
 mi ci t y
   ,h  

  i ner t i a   
 H- c ompo    
pe=Gam. . B. ,h

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0360

 0. 0360
 0. 0160

 0. 0160
 0. 0000

 0. 0000
 0. 0000

       5. 76 
       5. 76 

       5. 76 
       5. 76 

       5. 76 
       5. 76 

       5. 76 
       5. 76 

 *      5. 76 
 *      5. 18 

 *      5. 18 
 *      2. 30 

 *      2. 30 
 *      0. 00 

 *      0. 00 
 *      0. 00 

  Not e : *  c harac t er  shows a s ec t i on wher e  l i nearl y reduc ed s ei s mi ci t y.
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5. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   38. 750( m)

    L. W. L.   37. 500( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

     0. 00 
     2. 50 

     2. 50 
    12. 50 

    12. 50 
     5. 92 

     5. 92 
     0. 66 

     0. 66 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    90. 00

    90. 00
   126. 00

   126. 00
   148. 50

   148. 50
   150. 75

   150. 75
   159. 75

   159. 75
   204. 75

   204. 75
   240. 75

   240. 75
   312. 75

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 555
  0. 555

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

     0. 00 
    32. 15 

    32. 15 
    45. 01 

    45. 01 
    53. 05 

    57. 31 
    58. 18 

    68. 81 
    73. 81 

    60. 54 
    81. 44 

    81. 44 
    98. 15 

    98. 15 
   131. 58 

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

   28. 000
   20. 000

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    58. 50

    58. 50
    94. 50

    94. 50
   166. 50

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 981
  1. 981

  1. 913
  1. 913

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

      28. 15 
      45. 98 

      44. 88 
      53. 49 

      61. 92 
     166. 62 

     166. 62 
     250. 38 

     250. 38 
     417. 90 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

   28. 000
   20. 000

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    58. 50

    58. 50
    94. 50

    94. 50
   166. 50

  0. 658
       

  0. 658
       

  0. 577
       

  0. 577
       

  0. 577
       

       0. 00 
       5. 92 

       5. 92 
       8. 88 

       7. 79 
      33. 78 

      33. 78 
      54. 56 

      54. 56 
      96. 13 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.
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5. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  r i vers i de sheet  pi l e cal c ul at i on i s  s hown.

( 1) wat er  press ure  t abl e ( embankment  s ec t i on)

    H. W. L.   41. 750( m)

    L. W. L.   40. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   41. 750
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

  1. 750
       

  1. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

     0. 00 
    17. 50 

    17. 50 
    15. 31 

    15. 31 
    13. 85 

    13. 85 
     6. 56 

     6. 56 
     0. 73 

     0. 73 
     0. 00 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( embankment  sect i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   42. 000

   42. 000
   41. 750

   41. 750
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   20. 500

  5. 000
       

  0. 250
       

  1. 750
       

  1. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  8. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    90. 00

    90. 00
    94. 50

    94. 50
   110. 25

   110. 25
   123. 75

   123. 75
   132. 75

   132. 75
   177. 75

   177. 75
   213. 75

   213. 75
   285. 75

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 386
  0. 386

  0. 555
  0. 555

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

     0. 00 
    32. 15 

    32. 15 
    33. 76 

    36. 47 
    42. 55 

    42. 55 
    47. 76 

    53. 82 
    58. 82 

    48. 01 
    68. 90 

    68. 90 
    85. 62 

    85. 62 
   119. 05 

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( r i versi de  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  20. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 913
  1. 913

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

  2. 327
  2. 327

      27. 66 
      44. 88 

      51. 45 
      61. 92 

      61. 92 
     156. 15 

     156. 15 
     239. 91 

     239. 91 
     407. 43 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( r i versi de  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   21. 000

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  8. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    13. 50

    13. 50
    54. 00

    54. 00
    90. 00

    90. 00
   162. 00

  0. 658
       

  0. 577
       

  0. 577
       

  0. 577
       

  0. 577
       

       0. 00 
       5. 92 

       5. 20 
       7. 79 

       7. 79 
      31. 18 

      31. 18 
      51. 96 

      51. 96 
      93. 54 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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5. 2 St abi l i t y anal ysi s

5. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Curr ent  gr ound l evel  

   28. 000
   28. 500
   32. 500
   37. 500
   38. 500

   10. 500
   10. 000
    6. 000
    1. 000
    0. 000

         0. 00  
         0. 00  
         0. 00  
       282. 05  
       213. 92  

      7403. 66  
      7140. 73  
      5882. 34  
      3487. 77  
      2949. 14  

 999. 99>=1. 00 
 999. 99>=1. 00 
 999. 99>=1. 00 
  12. 37>=1. 00 
  13. 79>=1. 00 

 

( 2) check l evel (  Embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

         0. 00 

      7403. 66 

  999. 99>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

      1263. 02 
       322. 78 
      5459. 56 
         0. 00 
       928. 56 
         2. 66 

         0. 00 

    a. wat er  pr ess ur e moment



FORUM8

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   40. 000
   39. 000

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  1. 000
       

  0. 250
       

  0. 750
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

       
       

     0. 00
    10. 00

    10. 00
    12. 50

    12. 50
    20. 00

    20. 00
    25. 00

    25. 00
    19. 08

    19. 08
    13. 82

    13. 82
    12. 50

         
         

     5. 00
         

     2. 81
         

    12. 19
         

    11. 25
         

    99. 18
         

    65. 79
         

    13. 16
         

         
   209. 38

   11. 333
         

   10. 870
         

   10. 346
         

    9. 741
         

    7. 351
         

    3. 107
         

    0. 508
         

         
         

      56. 67 
            

      30. 57 
            

     126. 09 
            

     109. 58 
            

     729. 03 
            

     204. 39 
            

       6. 69 
            

            
    1263. 02 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   35. 739

   35. 739
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  0. 250
       

  0. 750
       

  0. 500
       

  1. 761
       

  2. 739
       

  4. 000
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    11. 44

    11. 44
    28. 16

    28. 16
    32. 34

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 00
         

    15. 67
         

    79. 21
         

    30. 25
         

         
   125. 13

   10. 875
         

   10. 375
         

    9. 750
         

    8. 619
         

    5. 913
         

    2. 719
         

    0. 488
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 00 
            

      92. 67 
            

     215. 34 
            

      14. 78 
            

            
     322. 78 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

         
         

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

       
       

    28. 15
    45. 98

    44. 88
    53. 49

    61. 92
   166. 62

   166. 62
   250. 38

         
         

    18. 53
         

    24. 59
         

   571. 34
         

   834. 00
         

         
  1448. 47

    9. 730
         

    9. 243
         

    6. 118
         

    1. 866
         

         
         

     180. 33 
            

     227. 30 
            

    3495. 61 
            

    1556. 32 
            

            
    5459. 56 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)
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    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    77. 76( kN/ m)

        Me = Sum( Me) + Mew

           =     928. 56( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

     
Sum  

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 18

     5. 18
     2. 30

     2. 30
     0. 00

     0. 00
     0. 00

         
         

    28. 80
         

    11. 52
         

     7. 20
         

     1. 44
         

     5. 47
         

    18. 72
         

     4. 61
         

     0. 00
         

         
    77. 76

   16. 500
         

   13. 000
         

   11. 375
         

   10. 625
         

   10. 009
         

    7. 321
         

    3. 167
         

    0. 250
         

         
         

     475. 20 
            

     149. 76 
            

      81. 90 
            

      15. 30 
            

      54. 77 
            

     137. 04 
            

      14. 59 
            

       0. 00 
            

            
     928. 56 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     0. 23( kN/ m)

        Mwd=       2. 66( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   40. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    1. 000

 c heck l v
 WT    y 
   ( m)    

    1. 000

 r s l t  ps 
   Lwd   
   ( m)    

    0. 600

 r sl t  f rc
   Fwd   
   kN/ m  

     0. 23

 ar m     
 l engt h L
    ( m)   

   11. 400

   moment    
    Mwd     
   kN. m/ m   

       2. 66 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  39. 400( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .
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      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      7403. 66 
         0. 00 
       583. 20 
         0. 00 

      7403. 66 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    3312. 16*  ( 1+  1. 235 ) =    7403. 66( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   31. 625
   28. 500

   28. 500
   28. 000

         
         

  3. 125
       

  0. 500
       

       
       

   555. 28
   624. 58

   624. 58
   635. 67

         
         

    73. 55
    84. 97

    84. 97
    86. 80

         
         

   481. 73
   539. 61

   539. 61
   548. 87

         
         

  1595. 84
         

   272. 12
         

         
  1867. 97

    2. 033
         

    0. 249
         

         
         

    3244. 32 
            

      67. 84 
            

            
    3312. 16 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   31. 625
   28. 500

   28. 500
   28. 000

  3. 125
  0. 500

  25. 00
  25. 00

   0. 00
   0. 00

  32. 50
  32. 50

    4. 905
    0. 785

  57. 50
  57. 50

    1. 991
    0. 319

    6. 896 
    1. 103 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  
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      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  28. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

         0. 00 

      7140. 73 

  999. 99>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

      1159. 92 
       264. 17 
      4766. 18 
         0. 00 
       889. 68 
         2. 54 

         0. 00 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   40. 000
   39. 000

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 500

         
         

  1. 000
       

  0. 250
       

  0. 750
       

  0. 500
       

  4. 500
       

  4. 000
       

  0. 500
       

       
       

     0. 00
    10. 00

    10. 00
    12. 50

    12. 50
    20. 00

    20. 00
    25. 00

    25. 00
    19. 08

    19. 08
    13. 82

    13. 82
    13. 16

         
         

     5. 00
         

     2. 81
         

    12. 19
         

    11. 25
         

    99. 18
         

    65. 79
         

     6. 74
         

         
   202. 96

   10. 833
         

   10. 370
         

    9. 846
         

    9. 241
         

    6. 851
         

    2. 607
         

    0. 252
         

         
         

      54. 17 
            

      29. 17 
            

     120. 00 
            

     103. 96 
            

     679. 44 
            

     171. 49 
            

       1. 70 
            

            
    1159. 92 
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    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   35. 739

   35. 739
   33. 000

   33. 000
   29. 000

   29. 000
   28. 500

         
         

  0. 250
       

  0. 750
       

  0. 500
       

  1. 761
       

  2. 739
       

  4. 000
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    11. 44

    11. 44
    28. 16

    28. 16
    30. 25

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 00
         

    15. 67
         

    79. 21
         

    14. 60
         

         
   109. 48

   10. 375
         

    9. 875
         

    9. 250
         

    8. 119
         

    5. 413
         

    2. 219
         

    0. 247
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 00 
            

      84. 83 
            

     175. 73 
            

       3. 61 
            

            
     264. 17 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 500

         
         

  0. 500
       

  0. 500
       

  5. 000
       

  3. 500
       

       
       

    28. 15
    45. 98

    44. 88
    53. 49

    61. 92
   166. 62

   166. 62
   239. 91

         
         

    18. 53
         

    24. 59
         

   571. 34
         

   711. 43
         

         
  1325. 90

    9. 230
         

    8. 743
         

    5. 618
         

    1. 645
         

         
         

     171. 06 
            

     215. 01 
            

    3209. 93 
            

    1170. 18 
            

            
    4766. 18 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    77. 76( kN/ m)

        Me = Sum( Me) + Mew

           =     889. 68( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)
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      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

         
         

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 18

     5. 18
     2. 30

     2. 30
     0. 00

         
         

    28. 80
         

    11. 52
         

     7. 20
         

     1. 44
         

     5. 47
         

    18. 72
         

     4. 61
         

         
    77. 76

   16. 000
         

   12. 500
         

   10. 875
         

   10. 125
         

    9. 509
         

    6. 821
         

    2. 667
         

         
         

     460. 80 
            

     144. 00 
            

      78. 30 
            

      14. 58 
            

      52. 03 
            

     127. 68 
            

      12. 29 
            

            
     889. 68 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     0. 23( kN/ m)

        Mwd=       2. 54( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   40. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    1. 000

 c heck l v
 WT    y 
   ( m)    

    1. 000

 r s l t  ps 
   Lwd   
   ( m)    

    0. 600

 r sl t  f rc
   Fwd   
   kN/ m  

     0. 23

 ar m     
 l engt h L
    ( m)   

   10. 900

   moment    
    Mwd     
   kN. m/ m   

       2. 54 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  39. 400( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      7076. 39 
        64. 34 
       583. 20 
        32. 17 

      7140. 73 



FORUM8

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    3251. 31*  ( 1+  1. 176 ) =    7076. 39( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

     
Sum  

   32. 125
   28. 500

         
         

  3. 625
       

       
       

   544. 20
   624. 58

         
         

    71. 73
    84. 97

         
         

   472. 47
   539. 61

         
         

  1834. 39
         

         
  1834. 39

    1. 772
         

         
         

    3251. 31 
            

            
    3251. 31 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 

   I nt er val  Sum( Bp)  + Ba                                                             

   32. 125    28. 500   3. 625   25. 00    0. 00   32. 50     5. 690   57. 50     2. 309     7. 999 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,      32. 17 ) =      64. 34( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   28. 500
   28. 000

         
         

  0. 500
       

       
       

   250. 38
   260. 85

         
         

   127. 81
         

         
   127. 81

    0. 252
         

         
         

      32. 17 
            

            
      32. 17 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  32. 500m )



FORUM8

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

         0. 00 

      5882. 34 

  999. 99>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       467. 38 
        23. 66 
      1158. 51 
         0. 00 
       584. 78 
         1. 61 

         0. 00 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   40. 000
   39. 000

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   32. 500

         
         

  1. 000
       

  0. 250
       

  0. 750
       

  0. 500
       

  4. 500
       

  0. 500
       

       
       

     0. 00
    10. 00

    10. 00
    12. 50

    12. 50
    20. 00

    20. 00
    25. 00

    25. 00
    19. 08

    19. 08
    18. 42

         
         

     5. 00
         

     2. 81
         

    12. 19
         

    11. 25
         

    99. 18
         

     9. 38
         

         
   139. 80

    6. 833
         

    6. 370
         

    5. 846
         

    5. 241
         

    2. 851
         

    0. 251
         

         
         

      34. 17 
            

      17. 92 
            

      71. 25 
            

      58. 96 
            

     282. 73 
            

       2. 36 
            

            
     467. 38 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

   37. 500
   35. 739

   35. 739
   33. 000

   33. 000
   32. 500

         
         

  0. 250
       

  0. 750
       

  0. 500
       

  1. 761
       

  2. 739
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    11. 44

    11. 44
    13. 53

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 00
         

    15. 67
         

     6. 24
         

         
    21. 92

    6. 375
         

    5. 875
         

    5. 250
         

    4. 119
         

    1. 413
         

    0. 243
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 00 
            

      22. 14 
            

       1. 52 
            

            
      23. 66 



FORUM8

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 500

         
         

  0. 500
       

  0. 500
       

  4. 500
       

       
       

    28. 15
    45. 98

    44. 88
    53. 49

    61. 92
   156. 15

         
         

    18. 53
         

    24. 59
         

   490. 65
         

         
   533. 78

    5. 230
         

    4. 743
         

    1. 926
         

         
         

      96. 93 
            

     116. 64 
            

     944. 95 
            

            
    1158. 51 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    73. 15( kN/ m)

        Me = Sum( Me) + Mew

           =     584. 78( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

         
         

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 18

     5. 18
     2. 30

         
         

    28. 80
         

    11. 52
         

     7. 20
         

     1. 44
         

     5. 47
         

    18. 72
         

         
    73. 15

   12. 000
         

    8. 500
         

    6. 875
         

    6. 125
         

    5. 509
         

    2. 821
         

         
         

     345. 60 
            

      97. 92 
            

      49. 50 
            

       8. 82 
            

      30. 14 
            

      52. 80 
            

            
     584. 78 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght



FORUM8

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     0. 23( kN/ m)

        Mwd=       1. 61( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   40. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    1. 000

 c heck l v
 WT    y 
   ( m)    

    1. 000

 r s l t  ps 
   Lwd   
   ( m)    

    0. 600

 r sl t  f rc
   Fwd   
   kN/ m  

     0. 23

 ar m     
 l engt h L
    ( m)   

    6. 900

   moment    
    Mwd     
   kN. m/ m   

       1. 61 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  39. 400( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      4715. 94 
      1166. 40 
       583. 20 
      2323. 09 

      5882. 34 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2764. 52*  ( 1+  0. 706 ) =    4715. 94( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

     
Sum  

   36. 125
   32. 500

         
         

  3. 625
       

       
       

   455. 49
   535. 88

         
         

    57. 12
    70. 36

         
         

   398. 38
   465. 52

         
         

  1565. 82
         

         
  1565. 82

    1. 766
         

         
         

    2764. 52 
            

            
    2764. 52 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 

   I nt er val  Sum( Bp)  + Ba                                                             

   36. 125    32. 500   3. 625   25. 00    0. 00   32. 50     5. 690   57. 50     2. 309     7. 999 

    7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,    2323. 09 ) =    1166. 40( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e
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        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   32. 500
   29. 000

   29. 000
   28. 000

         
         

  3. 500
       

  1. 000
       

       
       

   166. 62
   239. 91

   239. 91
   260. 85

         
         

   711. 43
         

   250. 38
         

         
   961. 81

    1. 855
         

    4. 007
         

         
         

    1319. 82 
            

    1003. 27 
            

            
    2323. 09 

 

( 5) check l evel (  Layer  boundary s urf ac e:  G. L.  37. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       282. 05 

      3487. 77 

   12. 37>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

        26. 04 
         0. 00 
         4. 26 
         0. 00 
       259. 82 
         0. 44 

       282. 05 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   40. 000
   39. 000

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

         
         

  1. 000
       

  0. 250
       

  0. 750
       

  0. 500
       

       
       

     0. 00
    10. 00

    10. 00
    12. 50

    12. 50
    20. 00

    20. 00
    25. 00

         
         

     5. 00
         

     2. 81
         

    12. 19
         

    11. 25
         

         
    31. 25

    1. 833
         

    1. 370
         

    0. 846
         

    0. 241
         

         
         

       9. 17 
            

       3. 85 
            

      10. 31 
            

       2. 71 
            

            
      26. 04 
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    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   39. 000
   38. 750

   38. 750
   38. 000

   38. 000
   37. 500

         
         

  0. 250
       

  0. 750
       

  0. 500
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

         
         

     0. 00
         

     0. 00
         

     0. 00
         

         
     0. 00

    1. 375
         

    0. 875
         

    0. 250
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   38. 000
   37. 500

         
         

  0. 500
       

       
       

    28. 15
    45. 98

         
         

    18. 53
         

         
    18. 53

    0. 230
         

         
         

       4. 26 
            

            
       4. 26 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    54. 43( kN/ m)

        Me = Sum( Me) + Mew

           =     259. 82( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

         
         

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 18

         
         

    28. 80
         

    11. 52
         

     7. 20
         

     1. 44
         

     5. 47
         

         
    54. 43

    7. 000
         

    3. 500
         

    1. 875
         

    1. 125
         

    0. 509
         

         
         

     201. 60 
            

      40. 32 
            

      13. 50 
            

       1. 62 
            

       2. 78 
            

            
     259. 82 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5
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        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     0. 23( kN/ m)

        Mwd=       0. 44( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   40. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    1. 000

 c heck l v
 WT    y 
   ( m)    

    1. 000

 r s l t  ps 
   Lwd   
   ( m)    

    0. 600

 r sl t  f rc
   Fwd   
   kN/ m  

     0. 23

 ar m     
 l engt h L
    ( m)   

    1. 900

   moment    
    Mwd     
   kN. m/ m   

       0. 44 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  39. 400( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      2321. 37 
      1166. 40 
       583. 20 
      8778. 63 

      3487. 77 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    2077. 02*  ( 1+  0. 118 ) =    2321. 37( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   41. 042
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

         
         

  1. 042
       

  1. 250
       

  0. 250
       

  1. 000
       

       
       

   321. 73
   378. 00

   378. 00
   445. 50

   445. 50
   452. 25

   336. 03
   354. 39

         
         

    35. 75
    42. 00

    42. 00
    49. 50

    49. 50
    50. 25

    59. 91
    64. 32

         
         

   285. 98
   336. 00

   336. 00
   396. 00

   396. 00
   402. 00

   276. 13
   290. 07

         
         

   324. 05
         

   457. 50
         

    99. 75
         

   283. 10
         

         
  1164. 40

    3. 007
         

    1. 858
         

    1. 125
         

    0. 496
         

         
         

     974. 44 
            

     850. 00 
            

     112. 19 
            

     140. 39 
            

            
    2077. 02 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 
   4 

   41. 042
   40. 000
   38. 750
   38. 500

   40. 000
   38. 750
   38. 500
   37. 500

  1. 042
  1. 250
  0. 250
  1. 000

  30. 00
  30. 00
  30. 00
  20. 00

   0. 00
   0. 00
   0. 00
   0. 00

  30. 00
  30. 00
  30. 00
  35. 00

    1. 805
    2. 165
    0. 433
    1. 428

  60. 00
  60. 00
  60. 00
  55. 00

    0. 602
    0. 722
    0. 144
    0. 700

    2. 406 
    2. 887 
    0. 577 
    2. 128 



FORUM8

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   I nt er val  Sum( Bp)  + Ba                                                                 7. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,    8778. 63 ) =    1166. 40( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  4. 500
       

  4. 000
       

  1. 000
       

       
       

    61. 92
   156. 15

   156. 15
   239. 91

   239. 91
   260. 85

         
         

   490. 65
         

   792. 12
         

   250. 38
         

         
  1533. 15

    2. 574
         

    6. 641
         

    9. 007
         

         
         

    1262. 98 
            

    5260. 47 
            

    2255. 18 
            

            
    8778. 63 

 

( 6) check l evel (  Cur rent  gr ound l evel :  G. L.  38. 500m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       213. 92 

      2949. 14 

   13. 79>=1. 00
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  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

         5. 62 
         0. 00 
         0. 00 
         0. 00 
       208. 08 
         0. 21 

       213. 92 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   40. 000
   39. 000

   39. 000
   38. 750

   38. 750
   38. 500

         
         

  1. 000
       

  0. 250
       

  0. 250
       

       
       

     0. 00
    10. 00

    10. 00
    12. 50

    12. 50
    15. 00

         
         

     5. 00
         

     2. 81
         

     3. 44
         

         
    11. 25

    0. 833
         

    0. 370
         

    0. 121
         

         
         

       4. 17 
            

       1. 04 
            

       0. 42 
            

            
       5. 62 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   39. 000
   38. 750

   38. 750
   38. 500

         
         

  0. 250
       

  0. 250
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

         
         

     0. 00
         

     0. 00
         

         
     0. 00

    0. 375
         

    0. 125
         

         
         

       0. 00 
            

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    48. 96( kN/ m)

        Me = Sum( Me) + Mew

           =     208. 08( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)
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      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

         
         

  5. 000
       

  2. 000
       

  1. 250
       

  0. 250
       

       
       

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

     5. 76
     5. 76

         
         

    28. 80
         

    11. 52
         

     7. 20
         

     1. 44
         

         
    48. 96

    6. 000
         

    2. 500
         

    0. 875
         

    0. 125
         

         
         

     172. 80 
            

      28. 80 
            

       6. 30 
            

       0. 18 
            

            
     208. 08 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     0. 23( kN/ m)

        Mwd=       0. 21( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   40. 000

 c urr ent  
   GL( m)  

   39. 000

 c urr ent  
 WT he   
   ( m)    

    1. 000

 c heck l v
 WT    y 
   ( m)    

    1. 000

 r s l t  ps 
   Lwd   
   ( m)    

    0. 600

 r sl t  f rc
   Fwd   
   kN/ m  

     0. 23

 ar m     
 l engt h L
    ( m)   

    0. 900

   moment    
    Mwd     
   kN. m/ m   

       0. 21 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  39. 400( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1782. 74 
      1166. 40 
       583. 20 
     10338. 51 

      2949. 14 
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    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =    1782. 74*  ( 1+  0. 000 ) =    1782. 74( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   41. 964
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

         
         

  1. 964
       

  1. 250
       

  0. 250
       

       
       

   271. 94
   378. 00

   378. 00
   445. 50

   445. 50
   452. 25

         
         

    30. 22
    42. 00

    42. 00
    49. 50

    49. 50
    50. 25

         
         

   241. 73
   336. 00

   336. 00
   396. 00

   396. 00
   402. 00

         
         

   567. 33
         

   457. 50
         

    99. 75
         

         
  1124. 58

    2. 429
         

    0. 858
         

    0. 125
         

         
         

    1377. 81 
            

     392. 50 
            

      12. 44 
            

            
    1782. 74 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 964
   40. 000
   38. 750

   40. 000
   38. 750
   38. 500

  1. 964
  1. 250
  0. 250

  30. 00
  30. 00
  30. 00

   0. 00
   0. 00
   0. 00

  30. 00
  30. 00
  30. 00

    3. 402
    2. 165
    0. 433

  60. 00
  60. 00
  60. 00

    1. 134
    0. 722
    0. 144

    4. 536 
    2. 887 
    0. 577 

    8. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      583. 20,   10338. 51 ) =    1166. 40( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         324. 0 

         583. 20

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         324. 0  

         583. 20 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)
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  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  0. 500
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

       
       

    36. 27
    44. 88

    51. 45
    61. 92

    61. 92
   156. 15

   156. 15
   239. 91

   239. 91
   260. 85

         
         

    20. 29
         

    28. 34
         

   490. 65
         

   792. 12
         

   250. 38
         

         
  1581. 78

    0. 259
         

    0. 758
         

    3. 574
         

    7. 641
         

   10. 007
         

         
         

       5. 25 
            

      21. 47 
            

    1753. 63 
            

    6052. 59 
            

    2505. 56 
            

            
   10338. 51 
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5. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    28. 000    10. 500      412. 50     2443. 37    5. 92>=1. 00 

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

       412. 50 

      2443. 37 

   5. 92>=1. 00 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc
 i nert i a f orc e           Fe
 dynami c  hydr aul i c  pr r s Fwd

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       209. 38 
       125. 13 
         0. 00 
        77. 76 
         0. 23 

       412. 50 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

    d. i ner t i a f or ce

      t abl e of  i ner t i a f or ce  when s hear  def ormat i on f ai l ures i s chec k at  t i p of  embedment .

    e . dynami c hydraul i c  pr es sure

    t abl e of  dynami c hydr aul i c  pr es s.  when s hear def orm.  f ai l ures i s  chec ked at  t i p of  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

     994. 90 
    1448. 47 

    2443. 37 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   8. 000+  1962. 00*  t an( 25. 00)  Deg.

          =   994. 90( kN/ m)
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    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    245. 25+   0. 00 ) *   8. 000=  1962. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 

Sum  

   47. 000
   42. 000
   40. 000
   38. 750
   38. 500
   37. 500
   32. 500
   28. 500

         

   42. 000
   40. 000
   38. 750
   38. 500
   37. 500
   32. 500
   28. 500
   28. 000

         

  5. 000
  2. 000
  1. 250
  0. 250
  1. 000
  5. 000
  4. 000
  0. 500

 19. 000

   18. 0  
   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    90. 00 
    36. 00 
    22. 50 
     2. 25 
     9. 00 
    45. 00 
    36. 00 
     4. 50 

   245. 25 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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5. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  8. 000,  hei ght  H=  8. 500( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 00 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      28. 000    10. 500      10955. 61       1206. 00     9. 08>=1. 00  

 

( 2) check l evel (  embedment  t i p:  G. L.  28. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

     1962. 00  
       10. 500 
        9. 00  
        8. 000 

     1206. 00  

        0. 00  
        0. 00  
        0. 000 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

    10955. 61  

   9. 08>=1. 00 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)
 i nert i a f orc e           Me( Fe)
 dynami c  wat er  pr ss     Mwd( Fwd)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

      1263. 02
       322. 78
      5459. 56
         0. 00
       928. 56
         2. 66

         0. 00

 H- f or ce       
    Hb( kN/ m)   

       209. 38 
       125. 13 
      1448. 47 
         0. 00 
        77. 76 
         0. 23 

         0. 00 

    a. wat er  pr ess ur e
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      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e

      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

    e . i ner t i a l oad

      re f er  t o  i ner t i a f or ce  i n c hecki ng s hear  f ai l ur e at  embedment  t i p

    f . dynami c  wat er  pr ess ure

      re f er  t o  dynami c  wat er  pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =  1962. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =       0. 00/   1962. 00

          =  0. 000( m)

      Be= B-  2e

          =  8. 000-  2. 0*  0. 000

          =  8. 000( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/   1962. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )
      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   38. 500
   37. 500
   32. 500
   28. 500

         

   37. 500
   32. 500
   28. 500
   28. 000

         

  1. 000
  5. 000
  4. 000
  0. 500

 10. 500

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
    45. 00 
    36. 00 
     4. 50 

    94. 50 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am



FORUM8

5. 3 l andsi de sheet  pi l e

5. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   38. 750( m)

L. W. L             :   37. 500( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       32. 330

     3472. 30 

     4169. 72 

 1. 201>=1. 20 

    i n use     

       28. 000 

     8428. 07  

    14819. 05  

 1. 758>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  2. 000
       

  1. 250
       

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

    32. 15
    45. 01

    45. 01
    53. 05

    57. 31
    58. 18

    68. 81
    73. 81

    60. 54
    81. 44

    81. 44
    98. 15

    98. 15
   100. 24

         
         

    77. 17
         

    61. 29
         

    14. 44
         

    71. 31
         

   354. 96
         

   359. 18
         

    49. 60
         

         
   987. 95

    1. 056
         

    2. 642
         

    3. 375
         

    4. 006
         

    7. 123
         

   11. 562
         

   13. 751
         

         
         

      81. 45 
            

     161. 94 
            

      48. 73 
            

     285. 67 
            

    2528. 24 
            

    4152. 90 
            

     682. 03 
            

            
    7940. 96 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   38. 750
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  0. 250
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

     0. 00
     2. 50

     2. 50
    12. 50

    12. 50
     5. 92

     5. 92
     0. 66

     0. 66
     0. 00

         
         

     0. 31
         

     7. 50
         

    46. 05
         

    13. 16
         

     0. 16
         

         
    67. 19

    3. 417
         

    4. 111
         

    6. 702
         

   10. 967
         

   13. 667
         

         
         

       1. 07 
            

      30. 83 
            

     308. 66 
            

     144. 30 
            

       2. 25 
            

            
     487. 11 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 000

   32. 000
   28. 000

         
         

  0. 500
       

  0. 500
       

  5. 000
       

  4. 000
       

       
       

    28. 15
    45. 98

    44. 88
    53. 49

    61. 92
   166. 62

   166. 62
   250. 38

         
         

    18. 53
         

    24. 59
         

   571. 34
         

   834. 00
         

         
  1448. 47

    4. 270
         

    4. 757
         

    7. 882
         

   12. 134
         

         
         

      79. 14 
            

     116. 99 
            

    4503. 21 
            

   10119. 71 
            

            
   14819. 05 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

      - 175. 36
      - 154. 52
         0. 00
      - 238. 15

 poi nt s       

  G. L.  38. 400 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

   47. 000
   42. 000

   42. 000
   40. 000

   40. 000
   38. 750

   38. 750
   38. 500

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   37. 000

   37. 000
   32. 500

   32. 500
   32. 000

   32. 000
   28. 500

   28. 500
   28. 000

     0. 00
    32. 15

    32. 15
    45. 01

    45. 01
    53. 05

    57. 31
    58. 18

    68. 81
    71. 31

    71. 31
    73. 81

    60. 54
    62. 63

    62. 63
    81. 44

    81. 44
    83. 53

    83. 53
    98. 15

    98. 15
   100. 24

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 50

     2. 50
     7. 50

     7. 50
    12. 50

    12. 50
    11. 84

    11. 84
     5. 92

     5. 92
     5. 26

     5. 26
     0. 66

     0. 66
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    28. 15
    45. 98

    44. 88
    53. 49

    61. 92
   156. 15

   156. 15
   166. 62

   166. 62
   239. 91

   239. 91
   250. 38

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     5. 92

     5. 92
     8. 88

     7. 79
    31. 18

    31. 18
    33. 78

    33. 78
    51. 96

    51. 96
    54. 56

     0. 00
    32. 15

    32. 15
    45. 01

    45. 01
    53. 05

    57. 31
    60. 68

    71. 31
    78. 81

    78. 81
    80. 39

    67. 12
    65. 59

    66. 68
    56. 18

    56. 18
    55. 01

    55. 01
    46. 85

    46. 85
    45. 68

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    28. 15 
    40. 06 

    38. 96 
    44. 61 

    54. 12 
   124. 97 

   124. 97 
   132. 84 

   132. 84 
   187. 95 

   187. 95 
   195. 82 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   38. 000
   37. 500
   37. 000
   32. 000
   28. 000

   37. 500
   37. 000
   32. 000
   28. 000
   20. 000

  0. 500
  0. 500
  5. 000
  4. 000
  8. 000

    14000
    14000
    42000
    64400
   106400

     6728 
     6728 
    20184 
    30948 
    51132 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -
                (  L* s  )

    wher e,
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        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)        st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

    23. 15

    24. 44

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

    23. 15

    24. 44

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     3. 86

     4. 12

     4. 37

     4. 63

     4. 89

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 750

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

   35. 400

   35. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    34. 73

    36. 01

    37. 30

    38. 58

    39. 87

    41. 16

    42. 44

    43. 73

    45. 01

    46. 30

    47. 59

    48. 87

    50. 16

    51. 44

    52. 73

    53. 05

    59. 33

    60. 68

    72. 81

    75. 81

    78. 81

    79. 44

    80. 07

    80. 39

    66. 82

    66. 21

    65. 59

    66. 21

    65. 75

    65. 28

    64. 81

    64. 35

    63. 88

    63. 41

    62. 95

    62. 48

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    34. 73

    36. 01

    37. 30

    38. 58

    39. 87

    41. 16

    42. 44

    43. 73

    45. 01

    46. 30

    47. 59

    48. 87

    50. 16

    51. 44

    52. 73

    57. 31

    59. 33

    71. 31

    72. 81

    75. 81

    78. 81

    79. 44

    80. 07

    67. 12

    66. 82

    66. 21

    66. 68

    66. 21

    65. 75

    65. 28

    64. 81

    64. 35

    63. 88

    63. 41

    62. 95

    62. 48

     5. 14

     5. 40

     5. 66

     5. 92

     6. 17

     6. 43

     6. 69

     6. 95

     7. 20

     7. 46

     7. 72

     7. 97

     8. 23

     8. 49

     8. 75

     9. 00

     9. 26

     9. 52

     9. 77

    10. 03

    10. 29

     6. 56

     5. 66

     7. 40

     6. 60

    10. 98

    15. 16

    15. 70

    15. 89

    12. 00

     7. 37

    10. 01

    13. 24

    13. 23

    13. 24

    13. 15

    13. 06

    12. 96

    12. 87

    12. 78

    12. 68

    12. 59

    12. 50

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    32. 92

    37. 68

    40. 06

    40. 09

    42. 35

    44. 61

    57. 27

    60. 42

    63. 57

    66. 72

    69. 87

    73. 02

    76. 16

    79. 31

    82. 46

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    28. 15

    32. 92

    37. 68

    38. 96

    40. 09

    42. 35

    54. 12

    57. 27

    60. 42

    63. 57

    66. 72

    69. 87

    73. 02

    76. 16

    79. 31

    82. 46

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     2. 93

     6. 58

     5. 56

     3. 94

     6. 06

     8. 47

     9. 90

    11. 45

    12. 08

    12. 71

    13. 34

    13. 97

    14. 60

    15. 23

    15. 86

    16. 49

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

Sum 

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 500

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 500

   28. 400

   28. 200

   28. 000

         

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    62. 01

    61. 55

    61. 08

    60. 61

    60. 15

    59. 68

    59. 21

    58. 75

    58. 28

    57. 81

    57. 35

    56. 88

    56. 41

    56. 18

    55. 95

    55. 48

    55. 01

    54. 55

    54. 08

    53. 61

    53. 15

    52. 68

    52. 21

    51. 75

    51. 28

    50. 81

    50. 35

    49. 88

    49. 41

    48. 95

    48. 48

    48. 01

    47. 55

    47. 08

    46. 85

    46. 61

    46. 15

    45. 68

         

    62. 01

    61. 55

    61. 08

    60. 61

    60. 15

    59. 68

    59. 21

    58. 75

    58. 28

    57. 81

    57. 35

    56. 88

    56. 41

    56. 18

    55. 95

    55. 48

    55. 01

    54. 55

    54. 08

    53. 61

    53. 15

    52. 68

    52. 21

    51. 75

    51. 28

    50. 81

    50. 35

    49. 88

    49. 41

    48. 95

    48. 48

    48. 01

    47. 55

    47. 08

    46. 85

    46. 61

    46. 15

     0. 00

         

    12. 40

    12. 31

    12. 22

    12. 12

    12. 03

    11. 94

    11. 84

    11. 75

    11. 66

    11. 56

    11. 47

    11. 38

     8. 47

     5. 62

     8. 38

    11. 10

    11. 00

    10. 91

    10. 82

    10. 72

    10. 63

    10. 54

    10. 44

    10. 35

    10. 26

    10. 16

    10. 07

     9. 98

     9. 88

     9. 79

     9. 70

     9. 60

     9. 51

     7. 07

     4. 68

     6. 98

     9. 23

     4. 58

   849. 73

    85. 61

    88. 76

    91. 91

    95. 06

    98. 21

   101. 35

   104. 50

   107. 65

   110. 80

   113. 95

   117. 10

   120. 25

   123. 40

   124. 97

   126. 55

   129. 69

   132. 84

   135. 99

   139. 14

   142. 29

   145. 44

   148. 59

   151. 74

   154. 88

   158. 03

   161. 18

   164. 33

   167. 48

   170. 63

   173. 78

   176. 93

   180. 07

   183. 22

   186. 37

   187. 95

   189. 52

   192. 67

   195. 82

         

    85. 61

    88. 76

    91. 91

    95. 06

    98. 21

   101. 35

   104. 50

   107. 65

   110. 80

   113. 95

   117. 10

   120. 25

   123. 40

   124. 97

   126. 55

   129. 69

   132. 84

   135. 99

   139. 14

   142. 29

   145. 44

   148. 59

   151. 74

   154. 88

   158. 03

   161. 18

   164. 33

   167. 48

   170. 63

   173. 78

   176. 93

   180. 07

   183. 22

   186. 37

   187. 95

   189. 52

   192. 67

     0. 00

         

    17. 12

    17. 75

    18. 38

    19. 01

    19. 64

    20. 27

    20. 90

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   302. 28

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     4037 

     4037 

     4037 

     4037 

     4037 

     3028 

     2018 

     3028 

     4037 

     5113 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     4642 

     3095 

     4642 

     6190 

     3095 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      18. 45mm(  G. L.  38. 000m )



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 750
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     4037
     4037
     4037
     4037
     4037
     3028
     2018
     3028
     4037
     5113
     6190
     6190
     6190
     6190
     6190
     6190

   - 12. 12
   - 11. 66
   - 11. 21
   - 10. 76
   - 10. 30
    - 9. 85
    - 9. 39
    - 8. 94
    - 8. 48
    - 8. 02
    - 7. 56
    - 7. 09
    - 6. 61
    - 6. 12
    - 5. 62
    - 5. 10
    - 4. 57
    - 4. 01
    - 3. 43
    - 2. 81
    - 2. 16
    - 1. 46
    - 0. 71
     0. 11
     0. 98
     1. 94
     2. 98
     4. 08
     5. 24
     6. 42
     7. 61
     8. 81
     9. 98
    11. 11
    12. 20
    13. 23
    14. 19
    15. 07
    15. 86
    16. 56
    17. 15
    17. 63
    17. 74
    18. 01
    18. 15
    18. 27
    18. 41
    18. 45
    18. 37
    18. 19
    18. 06
    17. 91
    17. 54
    17. 09
    16. 56
    15. 97
    15. 32
    14. 63
    13. 89
    13. 13
    12. 35
    11. 56
    10. 77
     9. 98
     9. 21
     8. 46
     7. 74
     7. 05
     6. 40
     5. 79
     5. 22
     4. 70
     4. 23
     3. 80
     3. 42
     3. 08
     2. 92
     2. 78
     2. 51
     2. 28
     2. 08
     1. 92
     1. 78
     1. 66
     1. 57
     1. 50

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     4. 36 
     4. 89 
     5. 51 
     5. 85 
     6. 00 
     6. 29 
     3. 68 
     2. 84 
     2. 99 
     3. 15 
     3. 31 
     3. 46 
     3. 62 
     3. 77 
     3. 93 
     4. 09 
     4. 24 
     4. 40 
     4. 55 
     4. 71 
     4. 87 
     5. 02 
     5. 18 
     5. 33 
     5. 49 
     5. 65 
     5. 80 
     5. 96 
     6. 09 
     6. 19 
     6. 29 
     6. 43 
     5. 20 
     4. 39 
     4. 50 
     4. 60 
     4. 70 
     4. 80 
     4. 90 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:       0. 00
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:    - 238. 15
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
         - 21. 09
         - 18. 99
         - 17. 08
         - 15. 36
         - 13. 81
          - 9. 32
          - 5. 90
          - 8. 40
         - 10. 14
         - 11. 66
         - 12. 90
         - 11. 86
         - 11. 00
         - 10. 29
          - 9. 72
          - 9. 26



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

Sum  

   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

     6190
     6190
     6190
     6190
     6190
     6190
     6190
     6190
     6190
     6190
     4642
     3095
     4642
     6190
     3095

         

     1. 44
     1. 40
     1. 37
     1. 34
     1. 33
     1. 32
     1. 32
     1. 32
     1. 32
     1. 33
     1. 33
     1. 34
     1. 34
     1. 35
     1. 35

         

     5. 00 
     5. 11 
     5. 21 
     5. 31 
     5. 41 
     5. 51 
     5. 62 
     5. 72 
     5. 82 
     5. 92 
     6. 01 
     6. 07 
     6. 14 
     6. 23 
     6. 30 

          

          - 8. 91
          - 8. 64
          - 8. 45
          - 8. 32
          - 8. 23
          - 8. 19
          - 8. 17
          - 8. 17
          - 8. 19
          - 8. 22
          - 6. 19
          - 4. 14
          - 6. 22
          - 8. 33
          - 4. 18

        - 547. 45

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 175. 36kN. m/ m(  G. L.  38. 400m )

    max shear f or ce     Smax=    - 154. 52kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      18. 45mm    (  G. L.  38. 000m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 750
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200

 - - - - - - - - - -
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
       1. 84
       2. 93
       4. 37
       6. 23
       8. 55
      11. 39
      14. 79
      18. 81
      23. 50
      28. 91
      35. 09
      42. 09
      49. 97
      58. 77
      68. 55
      79. 36
      91. 25
     104. 27
     118. 48
     133. 92
     103. 01
      73. 45
      45. 27
      18. 53
      - 6. 71
     - 30. 41
     - 52. 52
     - 72. 98
     - 91. 74
    - 108. 76
    - 123. 97
    - 137. 33
    - 148. 79
    - 158. 29
    - 165. 79
    - 171. 22
    - 172. 26
    - 174. 50
    - 175. 26
    - 175. 36
    - 173. 35
    - 168. 32
    - 160. 73
    - 151. 28
    - 145. 92
    - 140. 21
    - 127. 99

       0. 00
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
       1. 84
       2. 93
       4. 37
       6. 23
       8. 55
      11. 39
      14. 79
      18. 81
      23. 50
      28. 91
      35. 09
      42. 09
      49. 97
      58. 77
      68. 55
      79. 36
      91. 25
     104. 27
     118. 48
     133. 92
     103. 01
      73. 45
      45. 27
      18. 53
      - 6. 71
     - 30. 41
     - 52. 52
     - 72. 98
     - 91. 74
    - 108. 76
    - 123. 97
    - 137. 33
    - 148. 79
    - 158. 29
    - 165. 79
    - 171. 22
    - 172. 26
    - 174. 50
    - 175. 26
    - 175. 36
    - 173. 35
    - 168. 32
    - 160. 73
    - 151. 28
    - 145. 92
    - 140. 21
    - 127. 99

 - - - - - - - - - -
       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
       3. 89
       5. 43
       7. 23
       9. 29
      11. 61
      14. 18
      17. 01
      20. 10
      23. 44
      27. 04
      30. 90
      35. 01
      39. 39
      44. 02
      48. 90
      54. 05
      59. 45
      65. 11
      71. 03
      77. 20
    - 154. 52
    - 147. 83
    - 140. 89
    - 133. 68
    - 126. 22
    - 118. 51
    - 110. 53
    - 102. 30
     - 93. 81
     - 85. 07
     - 76. 06
     - 66. 80
     - 57. 29
     - 47. 51
     - 37. 48
     - 27. 19
     - 20. 63
     - 14. 97
      - 7. 57
      - 0. 97
      10. 01
      25. 17
      37. 94
      47. 24
      53. 68
      57. 11
      61. 07

       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
       3. 89
       5. 43
       7. 23
       9. 29
      11. 61
      14. 18
      17. 01
      20. 10
      23. 44
      27. 04
      30. 90
      35. 01
      39. 39
      44. 02
      48. 90
      54. 05
      59. 45
      65. 11
      71. 03
      77. 20
    - 154. 52
    - 147. 83
    - 140. 89
    - 133. 68
    - 126. 22
    - 118. 51
    - 110. 53
    - 102. 30
     - 93. 81
     - 85. 07
     - 76. 06
     - 66. 80
     - 57. 29
     - 47. 51
     - 37. 48
     - 27. 19
     - 20. 63
     - 14. 97
      - 7. 57
      - 0. 97
      10. 01
      25. 17
      37. 94
      47. 24
      53. 68
      57. 11
      61. 07
      65. 84

   - 12. 12
   - 11. 66
   - 11. 21
   - 10. 76
   - 10. 30
    - 9. 85
    - 9. 39
    - 8. 94
    - 8. 48
    - 8. 02
    - 7. 56
    - 7. 09
    - 6. 61
    - 6. 12
    - 5. 62
    - 5. 10
    - 4. 57
    - 4. 01
    - 3. 43
    - 2. 81
    - 2. 16
    - 1. 46
    - 0. 71
     0. 11
     0. 98
     1. 94
     2. 98
     4. 08
     5. 24
     6. 42
     7. 61
     8. 81
     9. 98
    11. 11
    12. 20
    13. 23
    14. 19
    15. 07
    15. 86
    16. 56
    17. 15
    17. 63
    17. 74
    18. 01
    18. 15
    18. 27
    18. 41
    18. 45
    18. 37
    18. 19
    18. 06
    17. 91
    17. 54

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *        0. 00 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *     - 238. 15 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  



FORUM8

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

    - 114. 82
    - 100. 99
     - 86. 80
     - 72. 39
     - 57. 92
     - 43. 52
     - 29. 34
     - 15. 53
      - 2. 23
      10. 42
      22. 27
      33. 17
      42. 99
      51. 57
      58. 78
      64. 46
      68. 47
      70. 68
      71. 01
      69. 88
      67. 65
      64. 64
      61. 14
      59. 31
      57. 44
      53. 72
      50. 18
      46. 51
      42. 45
      38. 17
      33. 84
      29. 58
      25. 48
      21. 62
      18. 04
      14. 79
      11. 88
       9. 33
       7. 12
       5. 25
       3. 70
       2. 46
       1. 50
       0. 81
       0. 54
       0. 34
       0. 08
       0. 00

    - 114. 82
    - 100. 99
     - 86. 80
     - 72. 39
     - 57. 92
     - 43. 52
     - 29. 34
     - 15. 53
      - 2. 23
      10. 42
      22. 27
      33. 17
      42. 99
      51. 57
      58. 78
      64. 46
      68. 47
      70. 68
      71. 01
      69. 88
      67. 65
      64. 64
      61. 14
      59. 31
      57. 44
      53. 72
      50. 18
      46. 51
      42. 45
      38. 17
      33. 84
      29. 58
      25. 48
      21. 62
      18. 04
      14. 79
      11. 88
       9. 33
       7. 12
       5. 25
       3. 70
       2. 46
       1. 50
       0. 81
       0. 54
       0. 34
       0. 08
 - - - - - - - - - -

      65. 84
      69. 17
      70. 96
      72. 03
      72. 37
      71. 99
      70. 89
      69. 06
      66. 51
      63. 24
      59. 24
      54. 52
      49. 08
      42. 91
      36. 03
      28. 41
      20. 08
      11. 02
       1. 68
      - 5. 65
     - 11. 17
     - 15. 06
     - 17. 49
     - 18. 34
     - 18. 62
     - 18. 64
     - 17. 68
     - 18. 34
     - 20. 33
     - 21. 38
     - 21. 65
     - 21. 31
     - 20. 49
     - 19. 31
     - 17. 87
     - 16. 26
     - 14. 54
     - 12. 79
     - 11. 05
      - 9. 35
      - 7. 73
      - 6. 20
      - 4. 79
      - 3. 49
      - 2. 61
      - 2. 06
      - 1. 30
      - 0. 40

      69. 17
      70. 96
      72. 03
      72. 37
      71. 99
      70. 89
      69. 06
      66. 51
      63. 24
      59. 24
      54. 52
      49. 08
      42. 91
      36. 03
      28. 41
      20. 08
      11. 02
       1. 68
      - 5. 65
     - 11. 17
     - 15. 06
     - 17. 49
     - 18. 34
     - 18. 62
     - 18. 64
     - 17. 68
     - 18. 34
     - 20. 33
     - 21. 38
     - 21. 65
     - 21. 31
     - 20. 49
     - 19. 31
     - 17. 87
     - 16. 26
     - 14. 54
     - 12. 79
     - 11. 05
      - 9. 35
      - 7. 73
      - 6. 20
      - 4. 79
      - 3. 49
      - 2. 61
      - 2. 06
      - 1. 30
      - 0. 40
 - - - - - - - - - -

    17. 09
    16. 56
    15. 97
    15. 32
    14. 63
    13. 89
    13. 13
    12. 35
    11. 56
    10. 77
     9. 98
     9. 21
     8. 46
     7. 74
     7. 05
     6. 40
     5. 79
     5. 22
     4. 70
     4. 23
     3. 80
     3. 42
     3. 08
     2. 92
     2. 78
     2. 51
     2. 28
     2. 08
     1. 92
     1. 78
     1. 66
     1. 57
     1. 50
     1. 44
     1. 40
     1. 37
     1. 34
     1. 33
     1. 32
     1. 32
     1. 32
     1. 32
     1. 33
     1. 33
     1. 34
     1. 34
     1. 35
     1. 35

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
       - 21. 09 
       - 18. 99 
       - 17. 08 
       - 15. 36 
       - 13. 81 
        - 9. 32 
        - 5. 90 
        - 8. 40 
       - 10. 14 
       - 11. 66 
       - 12. 90 
       - 11. 86 
       - 11. 00 
       - 10. 29 
        - 9. 72 
        - 9. 26 
        - 8. 91 
        - 8. 64 
        - 8. 45 
        - 8. 32 
        - 8. 23 
        - 8. 19 
        - 8. 17 
        - 8. 17 
        - 8. 19 
        - 8. 22 
        - 6. 19 
        - 4. 14 
        - 6. 22 
        - 8. 33 
        - 4. 18 

  Not e :  * mark shows r eac t i on of  t ens i l e  member
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( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 175. 36kN. m/ m(  G. L.  38. 400m )

    max shear f or ce     Smax=        - 154. 52kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      18. 45mm    (  G. L.  38. 000m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)



FORUM8

5. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               175. 36              0. 00            154. 52

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           97           324    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            7           150    O,   
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5. 3. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

       0. 00      3. 600        0. 00 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

          0         264    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     238. 15      1. 800      428. 67 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

         97         264    O,   
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5. 3. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

       0. 00      3. 600        0. 00 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

          0           210    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     428. 67      1. 800       77. 16 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         82           210    O,   
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5. 4 r i vers i de  sheet  pi l e

5. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :   19. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   42. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   41. 750( m)

L. W. L             :   40. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       34. 360

     1757. 34 

     2109. 84 

 1. 201>=1. 20 

    i n use     

       28. 000 

     7406. 55  

    15926. 88  

 2. 150>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   42. 000
   41. 750

   41. 750
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  0. 250
       

  1. 750
       

  1. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

    32. 15
    33. 76

    36. 47
    42. 55

    42. 55
    47. 76

    53. 82
    58. 82

    48. 01
    68. 90

    68. 90
    85. 62

    85. 62
    87. 71

         
         

     8. 24
         

    69. 14
         

    67. 73
         

    56. 32
         

   292. 28
         

   309. 04
         

    43. 33
         

         
   846. 08

    0. 126
         

    1. 147
         

    2. 764
         

    4. 007
         

    7. 149
         

   11. 572
         

   13. 751
         

         
         

       1. 04 
            

      79. 34 
            

     187. 24 
            

     225. 69 
            

    2089. 47 
            

    3576. 24 
            

     595. 84 
            

            
    6754. 86 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   41. 750
   40. 000

   40. 000
   38. 500

   38. 500
   37. 500

   37. 500
   32. 500

   32. 500
   28. 500

   28. 500
   28. 000

         
         

  1. 750
       

  1. 500
       

  1. 000
       

  5. 000
       

  4. 000
       

  0. 500
       

       
       

     0. 00
    17. 50

    17. 50
    15. 31

    15. 31
    13. 85

    13. 85
     6. 56

     6. 56
     0. 73

     0. 73
     0. 00

         
         

    15. 31
         

    24. 61
         

    14. 58
         

    51. 04
         

    14. 58
         

     0. 18
         

         
   120. 31

    1. 417
         

    2. 733
         

    3. 992
         

    6. 702
         

   10. 967
         

   13. 667
         

         
         

      21. 69 
            

      67. 27 
            

      58. 21 
            

     342. 10 
            

     159. 93 
            

       2. 49 
            

            
     651. 69 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   39. 000
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   29. 000

   29. 000
   28. 000

         
         

  1. 000
       

  0. 500
       

  4. 500
       

  4. 000
       

  1. 000
       

       
       

    27. 66
    44. 88

    51. 45
    61. 92

    61. 92
   156. 15

   156. 15
   239. 91

   239. 91
   260. 85

         
         

    36. 27
         

    28. 34
         

   490. 65
         

   792. 12
         

   250. 38
         

         
  1597. 77

    3. 540
         

    4. 258
         

    7. 074
         

   11. 141
         

   13. 507
         

         
         

     128. 39 
            

     120. 67 
            

    3470. 91 
            

    8825. 02 
            

    3381. 89 
            

            
   15926. 88 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   
 l ower  t ens i on mbr rc t    R2( kN/ m)   

 r es ul t       

      - 117. 59
       137. 92
         4. 08
       217. 47

 poi nt s       

  G. L.  42. 000 
  G. L.  42. 000 
  G. L.  46. 000 
  G. L.  42. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

   47. 000
   42. 000

   42. 000
   41. 750

   41. 750
   40. 000

   40. 000
   39. 000

   39. 000
   38. 500

   38. 500
   38. 000

   38. 000
   37. 500

   37. 500
   33. 000

   33. 000
   32. 500

   32. 500
   29. 000

   29. 000
   28. 500

   28. 500
   28. 000

     0. 00
    32. 15

    32. 15
    33. 76

    36. 47
    42. 55

    42. 55
    46. 02

    46. 02
    47. 76

    53. 82
    56. 32

    56. 32
    58. 82

    48. 01
    66. 81

    66. 81
    68. 90

    68. 90
    83. 53

    83. 53
    85. 62

    85. 62
    87. 71

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    17. 50

    17. 50
    16. 04

    16. 04
    15. 31

    15. 31
    14. 58

    14. 58
    13. 85

    13. 85
     7. 29

     7. 29
     6. 56

     6. 56
     1. 46

     1. 46
     0. 73

     0. 73
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    27. 66
    36. 27

    36. 27
    44. 88

    51. 45
    61. 92

    61. 92
   156. 15

   156. 15
   166. 62

   166. 62
   239. 91

   239. 91
   250. 38

   250. 38
   260. 85

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     2. 96

     2. 96
     5. 92

     5. 20
     7. 79

     7. 79
    31. 18

    31. 18
    33. 78

    33. 78
    51. 96

    51. 96
    54. 56

    54. 56
    57. 16

     0. 00
    32. 15

    32. 15
    33. 76

    36. 47
    60. 05

    60. 05
    62. 07

    62. 07
    60. 11

    66. 17
    64. 98

    65. 71
    64. 88

    54. 07
    42. 93

    42. 93
    41. 69

    41. 69
    33. 02

    33. 02
    31. 78

    31. 78
    30. 55

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    27. 66 
    33. 31 

    33. 31 
    38. 96 

    46. 25 
    54. 12 

    54. 12 
   124. 97 

   124. 97 
   132. 84 

   132. 84 
   187. 95 

   187. 95 
   195. 82 

   195. 82 
   203. 69 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 

   39. 000
   38. 000
   37. 500
   33. 000
   29. 000

   38. 000
   37. 500
   33. 000
   29. 000
   21. 000

  1. 000
  0. 500
  4. 500
  4. 000
  8. 000

    14000
    42000
    42000
    64400
   106400

     6728 
    20184 
    20184 
    30948 
    51132 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member
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          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  8. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1  
    2  

   1 
   1 

     25
     75

  0. 000491 
  0. 004418 

  200000000. 0
  200000000. 0

    3. 600
    1. 800

       6818 
     122718 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    20. 58

    21. 86

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     3. 86

     4. 12

     4. 37

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6818 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  19

  20

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

   43. 400

   43. 200

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 750

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 500

   38. 400

   38. 200

   38. 000

   37. 800

   37. 600

   37. 500

   37. 400

   37. 200

   37. 000

   36. 800

   36. 600

   36. 400

   36. 200

   36. 000

   35. 800

   35. 600

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

    23. 15

    24. 44

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    33. 76

    38. 49

    41. 19

    43. 88

    46. 58

    49. 27

    51. 97

    54. 66

    57. 36

    60. 05

    60. 45

    60. 86

    61. 26

    61. 66

    62. 07

    61. 28

    60. 50

    60. 11

    65. 93

    65. 46

    64. 98

    65. 37

    65. 04

    64. 88

    53. 82

    53. 33

    52. 83

    52. 33

    51. 84

    51. 34

    50. 85

    50. 35

    49. 86

    49. 36

    23. 15

    24. 44

    25. 72

    27. 01

    28. 29

    29. 58

    30. 87

    32. 15

    33. 44

    36. 47

    38. 49

    41. 19

    43. 88

    46. 58

    49. 27

    51. 97

    54. 66

    57. 36

    60. 05

    60. 45

    60. 86

    61. 26

    61. 66

    62. 07

    61. 28

    60. 50

    66. 17

    65. 93

    65. 46

    65. 71

    65. 37

    65. 04

    54. 07

    53. 82

    53. 33

    52. 83

    52. 33

    51. 84

    51. 34

    50. 85

    50. 35

    49. 86

    49. 36

     4. 63

     4. 89

     5. 14

     5. 40

     5. 66

     5. 92

     6. 17

     6. 43

     4. 15

     3. 62

     6. 77

     8. 24

     8. 78

     9. 32

     9. 85

    10. 39

    10. 93

    11. 47

    11. 95

    12. 09

    12. 17

    12. 25

    12. 33

    12. 38

    12. 26

     9. 09

     6. 32

     9. 88

    13. 09

    13. 07

    13. 07

     9. 76

     5. 95

     8. 06

    10. 67

    10. 57

    10. 47

    10. 37

    10. 27

    10. 17

    10. 07

     9. 97

     9. 87

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    29. 92

    32. 18

    33. 31

    34. 44

    36. 70

    38. 96

    49. 40

    52. 55

    54. 12

    55. 70

    58. 85

    62. 00

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    27. 66

    29. 92

    32. 18

    33. 31

    34. 44

    36. 70

    46. 25

    49. 40

    52. 55

    54. 12

    55. 70

    58. 85

    62. 00

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     2. 82

     5. 98

     4. 78

     3. 33

     5. 21

     7. 34

     8. 54

     9. 88

     7. 82

     5. 41

     8. 41

    11. 77

    12. 40

    13. 03

    13. 66

    14. 29

    14. 92

    15. 55

    16. 18

    16. 81

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

   122718 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  62

  63

  64

  65

  66

  67

  68

  69

  70

  71

  72

  73

  74

  75

  76

  77

  78

  79

  80

  81

  82

  83

  84

  85

  86

  87

  88

  89

  90

  91

  92

  93

  94

  95

  96

  97

  98

  99

 100

 101

Sum 

   35. 400

   35. 200

   35. 000

   34. 800

   34. 600

   34. 400

   34. 200

   34. 000

   33. 800

   33. 600

   33. 400

   33. 200

   33. 000

   32. 800

   32. 600

   32. 500

   32. 400

   32. 200

   32. 000

   31. 800

   31. 600

   31. 400

   31. 200

   31. 000

   30. 800

   30. 600

   30. 400

   30. 200

   30. 000

   29. 800

   29. 600

   29. 400

   29. 200

   29. 000

   28. 800

   28. 600

   28. 500

   28. 400

   28. 200

   28. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

                   

    48. 87

    48. 37

    47. 88

    47. 38

    46. 89

    46. 39

    45. 90

    45. 40

    44. 91

    44. 41

    43. 92

    43. 42

    42. 93

    42. 43

    41. 94

    41. 69

    41. 44

    40. 95

    40. 45

    39. 95

    39. 46

    38. 96

    38. 47

    37. 97

    37. 48

    36. 98

    36. 49

    35. 99

    35. 50

    35. 00

    34. 51

    34. 01

    33. 52

    33. 02

    32. 53

    32. 03

    31. 78

    31. 54

    31. 04

    30. 55

         

    48. 87

    48. 37

    47. 88

    47. 38

    46. 89

    46. 39

    45. 90

    45. 40

    44. 91

    44. 41

    43. 92

    43. 42

    42. 93

    42. 43

    41. 94

    41. 69

    41. 44

    40. 95

    40. 45

    39. 95

    39. 46

    38. 96

    38. 47

    37. 97

    37. 48

    36. 98

    36. 49

    35. 99

    35. 50

    35. 00

    34. 51

    34. 01

    33. 52

    33. 02

    32. 53

    32. 03

    31. 78

    31. 54

    31. 04

     0. 00

         

     9. 77

     9. 67

     9. 58

     9. 48

     9. 38

     9. 28

     9. 18

     9. 08

     8. 98

     8. 88

     8. 78

     8. 68

     8. 59

     8. 49

     6. 30

     4. 17

     6. 21

     8. 19

     8. 09

     7. 99

     7. 89

     7. 79

     7. 69

     7. 59

     7. 50

     7. 40

     7. 30

     7. 20

     7. 10

     7. 00

     6. 90

     6. 80

     6. 70

     6. 60

     6. 51

     4. 81

     3. 18

     4. 72

     6. 21

     3. 07

   732. 03

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

   112. 38

   115. 52

   118. 67

   121. 82

   124. 97

   128. 12

   131. 27

   132. 84

   134. 42

   137. 57

   140. 71

   143. 86

   147. 01

   150. 16

   153. 31

   156. 46

   159. 61

   162. 76

   165. 91

   169. 05

   172. 20

   175. 35

   178. 50

   181. 65

   184. 80

   187. 95

   191. 10

   194. 24

   195. 82

   197. 39

   200. 54

   203. 69

         

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

   112. 38

   115. 52

   118. 67

   121. 82

   124. 97

   128. 12

   131. 27

   132. 84

   134. 42

   137. 57

   140. 71

   143. 86

   147. 01

   150. 16

   153. 31

   156. 46

   159. 61

   162. 76

   165. 91

   169. 05

   172. 20

   175. 35

   178. 50

   181. 65

   184. 80

   187. 95

   191. 10

   194. 24

   195. 82

   197. 39

   200. 54

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   198. 14

     4037 

     4037 

     4037 

     4037 

     4037 

     4037 

     4037 

     4037 

     4037 

     4037 

     4037 

     4037 

     5113 

     6190 

     4642 

     3095 

     4642 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     6190 

     8208 

    10226 

     7670 

     5113 

     7670 

    10226 

     5113 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 



FORUM8

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      - 8. 31mm(  G. L.  38. 600m )

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50
   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600
   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6818
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
   122718
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     4037
     4037
     4037
     4037
     4037
     4037
     4037
     4037
     4037
     4037
     4037
     4037
     5113
     6190
     4642
     3095
     4642
     6190
     6190
     6190
     6190
     6190

    - 0. 81
    - 0. 77
    - 0. 72
    - 0. 68
    - 0. 64
    - 0. 60
    - 0. 56
    - 0. 52
    - 0. 48
    - 0. 44
    - 0. 40
    - 0. 37
    - 0. 34
    - 0. 32
    - 0. 30
    - 0. 30
    - 0. 31
    - 0. 34
    - 0. 38
    - 0. 46
    - 0. 56
    - 0. 70
    - 0. 89
    - 1. 12
    - 1. 41
    - 1. 77
    - 2. 20
    - 2. 32
    - 2. 69
    - 3. 23
    - 3. 78
    - 4. 35
    - 4. 92
    - 5. 47
    - 5. 99
    - 6. 47
    - 6. 91
    - 7. 30
    - 7. 63
    - 7. 89
    - 8. 10
    - 8. 23
    - 8. 30
    - 8. 31
    - 8. 30
    - 8. 26
    - 8. 16
    - 8. 00
    - 7. 80
    - 7. 55
    - 7. 41
    - 7. 27
    - 6. 96
    - 6. 64
    - 6. 29
    - 5. 94
    - 5. 58
    - 5. 23
    - 4. 88
    - 4. 54
    - 4. 22
    - 3. 91
    - 3. 62
    - 3. 35
    - 3. 11
    - 2. 88
    - 2. 67
    - 2. 48
    - 2. 31
    - 2. 15
    - 2. 01
    - 1. 88
    - 1. 77
    - 1. 67
    - 1. 58
    - 1. 50
    - 1. 46
    - 1. 43
    - 1. 37
    - 1. 31
    - 1. 27
    - 1. 22
    - 1. 19

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
     4. 20 
     4. 45 
     4. 74 
     4. 95 
     5. 16 
     5. 45 
     3. 17 
     2. 45 
     2. 58 
     2. 68 
     2. 78 
     2. 92 
     3. 07 
     3. 23 
     3. 38 
     3. 54 
     3. 70 
     3. 85 
     4. 01 
     4. 16 
     4. 32 
     4. 48 
     4. 63 
     4. 79 
     4. 94 
     5. 10 
     5. 26 
     5. 41 
     5. 57 
     5. 72 
     5. 88 
     6. 04 
     4. 89 
     4. 14 
     4. 23 
     4. 29 
     4. 36 
     4. 45 
     4. 55 
     4. 65 
     4. 75 
     4. 85 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:       4. 08
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     217. 47
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          15. 78
          14. 62
          13. 54
          12. 54
          11. 62
          10. 78
          10. 01
           9. 32
           8. 69
           8. 12
           7. 61
           7. 15
           8. 53
           9. 77
           6. 95
           4. 52
           6. 63
           8. 46
           8. 12
           7. 83
           7. 57
           7. 35



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

Sum  

   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

         

     6190
     6190
     6190
     6190
     6190
     6190
     6190
     6190
     6190
     6190
     6190
     8208
    10226
     7670
     5113
     7670
    10226
     5113

         

    - 1. 15
    - 1. 12
    - 1. 09
    - 1. 06
    - 1. 04
    - 1. 01
    - 0. 98
    - 0. 95
    - 0. 91
    - 0. 88
    - 0. 84
    - 0. 80
    - 0. 76
    - 0. 73
    - 0. 71
    - 0. 69
    - 0. 65
    - 0. 61

         

     4. 95 
     5. 06 
     5. 16 
     5. 26 
     5. 36 
     5. 46 
     5. 56 
     5. 67 
     5. 77 
     5. 87 
     5. 97 
     4. 58 
     3. 74 
     3. 79 
     3. 83 
     3. 87 
     3. 92 
     3. 97 

          

           7. 14
           6. 95
           6. 76
           6. 59
           6. 41
           6. 23
           6. 05
           5. 85
           5. 65
           5. 43
           5. 21
           6. 59
           7. 82
           5. 56
           3. 61
           5. 26
           6. 61
           3. 10

         533. 89

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 117. 59kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=     137. 92kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      - 8. 31mm    (  G. L.  38. 600m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46
   47
   48
   49
   50

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 750
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 500
   38. 400
   38. 200
   38. 000
   37. 800
   37. 600

 - - - - - - - - - -
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
      - 1. 02
      - 1. 29
      - 1. 92
      - 2. 97
      - 4. 47
      - 6. 49
      - 9. 08
     - 12. 28
     - 16. 15
     - 20. 74
     - 26. 11
     - 32. 29
     - 39. 36
     - 47. 34
     - 56. 31
     - 66. 30
     - 77. 38
     - 89. 58
    - 102. 97
    - 117. 59
     - 90. 01
     - 83. 32
     - 63. 80
     - 39. 12
     - 16. 09
       5. 19
      24. 60
      42. 04
      57. 41
      70. 58
      81. 47
      89. 96
      96. 03
      99. 67
     100. 86
      99. 59
      96. 40
      91. 95
      89. 30
      86. 35
      79. 51
      71. 53
      62. 64
      53. 11

       0. 00
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
      - 1. 02
      - 1. 29
      - 1. 92
      - 2. 97
      - 4. 47
      - 6. 49
      - 9. 08
     - 12. 28
     - 16. 15
     - 20. 74
     - 26. 11
     - 32. 29
     - 39. 36
     - 47. 34
     - 56. 31
     - 66. 30
     - 77. 38
     - 89. 58
    - 102. 97
    - 117. 59
     - 90. 01
     - 83. 32
     - 63. 80
     - 39. 12
     - 16. 09
       5. 19
      24. 60
      42. 04
      57. 41
      70. 58
      81. 47
      89. 96
      96. 03
      99. 67
     100. 86
      99. 59
      96. 40
      91. 95
      89. 30
      86. 35
      79. 51
      71. 53
      62. 64
      53. 11

 - - - - - - - - - -
      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
       0. 19
      - 1. 35
      - 3. 15
      - 5. 21
      - 7. 53
     - 10. 10
     - 12. 93
     - 16. 01
     - 19. 36
     - 22. 96
     - 26. 82
     - 30. 93
     - 35. 31
     - 39. 94
     - 44. 82
     - 49. 97
     - 55. 37
     - 61. 03
     - 66. 95
     - 73. 12
     137. 92
     133. 77
     130. 16
     123. 39
     115. 16
     106. 38
      97. 06
      87. 21
      76. 82
      65. 89
      54. 41
      42. 46
      30. 37
      18. 20
       5. 95
      - 6. 38
     - 15. 95
     - 22. 22
     - 26. 52
     - 29. 51
     - 34. 18
     - 39. 93
     - 44. 46
     - 47. 66

      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
       0. 19
      - 1. 35
      - 3. 15
      - 5. 21
      - 7. 53
     - 10. 10
     - 12. 93
     - 16. 01
     - 19. 36
     - 22. 96
     - 26. 82
     - 30. 93
     - 35. 31
     - 39. 94
     - 44. 82
     - 49. 97
     - 55. 37
     - 61. 03
     - 66. 95
     - 73. 12
     137. 92
     133. 77
     130. 16
     123. 39
     115. 16
     106. 38
      97. 06
      87. 21
      76. 82
      65. 89
      54. 41
      42. 46
      30. 37
      18. 20
       5. 95
      - 6. 38
     - 15. 95
     - 22. 22
     - 26. 52
     - 29. 51
     - 34. 18
     - 39. 93
     - 44. 46
     - 47. 66
     - 49. 59

    - 0. 81
    - 0. 77
    - 0. 72
    - 0. 68
    - 0. 64
    - 0. 60
    - 0. 56
    - 0. 52
    - 0. 48
    - 0. 44
    - 0. 40
    - 0. 37
    - 0. 34
    - 0. 32
    - 0. 30
    - 0. 30
    - 0. 31
    - 0. 34
    - 0. 38
    - 0. 46
    - 0. 56
    - 0. 70
    - 0. 89
    - 1. 12
    - 1. 41
    - 1. 77
    - 2. 20
    - 2. 32
    - 2. 69
    - 3. 23
    - 3. 78
    - 4. 35
    - 4. 92
    - 5. 47
    - 5. 99
    - 6. 47
    - 6. 91
    - 7. 30
    - 7. 63
    - 7. 89
    - 8. 10
    - 8. 23
    - 8. 30
    - 8. 31
    - 8. 30
    - 8. 26
    - 8. 16
    - 8. 00
    - 7. 80
    - 7. 55

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *        4. 08 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      217. 47 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  



FORUM8

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   51
   52
   53
   54
   55
   56
   57
   58
   59
   60
   61
   62
   63
   64
   65
   66
   67
   68
   69
   70
   71
   72
   73
   74
   75
   76
   77
   78
   79
   80
   81
   82
   83
   84
   85
   86
   87
   88
   89
   90
   91
   92
   93
   94
   95
   96
   97
   98
   99
  100
  101

   37. 500
   37. 400
   37. 200
   37. 000
   36. 800
   36. 600
   36. 400
   36. 200
   36. 000
   35. 800
   35. 600
   35. 400
   35. 200
   35. 000
   34. 800
   34. 600
   34. 400
   34. 200
   34. 000
   33. 800
   33. 600
   33. 400
   33. 200
   33. 000
   32. 800
   32. 600
   32. 500
   32. 400
   32. 200
   32. 000
   31. 800
   31. 600
   31. 400
   31. 200
   31. 000
   30. 800
   30. 600
   30. 400
   30. 200
   30. 000
   29. 800
   29. 600
   29. 400
   29. 200
   29. 000
   28. 800
   28. 600
   28. 500
   28. 400
   28. 200
   28. 000

      48. 15
      43. 13
      33. 18
      23. 44
      14. 07
       5. 22
      - 2. 98
     - 10. 37
     - 16. 82
     - 22. 17
     - 26. 27
     - 28. 99
     - 30. 51
     - 31. 04
     - 30. 78
     - 29. 90
     - 28. 57
     - 26. 95
     - 25. 16
     - 23. 31
     - 21. 53
     - 19. 90
     - 18. 51
     - 17. 42
     - 16. 35
     - 15. 02
     - 14. 29
     - 13. 52
     - 11. 91
     - 10. 24
      - 8. 56
      - 6. 92
      - 5. 34
      - 3. 84
      - 2. 46
      - 1. 21
      - 0. 11
       0. 84
       1. 60
       2. 17
       2. 53
       2. 67
       2. 55
       2. 15
       1. 46
       0. 77
       0. 33
       0. 19
       0. 10
       0. 01
       0. 00

      48. 15
      43. 13
      33. 18
      23. 44
      14. 07
       5. 22
      - 2. 98
     - 10. 37
     - 16. 82
     - 22. 17
     - 26. 27
     - 28. 99
     - 30. 51
     - 31. 04
     - 30. 78
     - 29. 90
     - 28. 57
     - 26. 95
     - 25. 16
     - 23. 31
     - 21. 53
     - 19. 90
     - 18. 51
     - 17. 42
     - 16. 35
     - 15. 02
     - 14. 29
     - 13. 52
     - 11. 91
     - 10. 24
      - 8. 56
      - 6. 92
      - 5. 34
      - 3. 84
      - 2. 46
      - 1. 21
      - 0. 11
       0. 84
       1. 60
       2. 17
       2. 53
       2. 67
       2. 55
       2. 15
       1. 46
       0. 77
       0. 33
       0. 19
       0. 10
       0. 01
 - - - - - - - - - -

     - 49. 59
     - 50. 13
     - 49. 78
     - 48. 67
     - 46. 84
     - 44. 28
     - 40. 99
     - 36. 97
     - 32. 22
     - 26. 74
     - 20. 54
     - 13. 60
      - 7. 59
      - 2. 64
       1. 32
       4. 39
       6. 63
       8. 13
       8. 97
       9. 20
       8. 91
       8. 14
       6. 97
       5. 43
       5. 37
       6. 65
       7. 31
       7. 66
       8. 08
       8. 35
       8. 38
       8. 22
       7. 90
       7. 46
       6. 90
       6. 25
       5. 52
       4. 71
       3. 83
       2. 86
       1. 81
       0. 66
      - 0. 60
      - 1. 97
      - 3. 46
      - 3. 47
      - 2. 16
      - 1. 41
      - 0. 98
      - 0. 44
      - 0. 04

     - 50. 13
     - 49. 78
     - 48. 67
     - 46. 84
     - 44. 28
     - 40. 99
     - 36. 97
     - 32. 22
     - 26. 74
     - 20. 54
     - 13. 60
      - 7. 59
      - 2. 64
       1. 32
       4. 39
       6. 63
       8. 13
       8. 97
       9. 20
       8. 91
       8. 14
       6. 97
       5. 43
       5. 37
       6. 65
       7. 31
       7. 66
       8. 08
       8. 35
       8. 38
       8. 22
       7. 90
       7. 46
       6. 90
       6. 25
       5. 52
       4. 71
       3. 83
       2. 86
       1. 81
       0. 66
      - 0. 60
      - 1. 97
      - 3. 46
      - 3. 47
      - 2. 16
      - 1. 41
      - 0. 98
      - 0. 44
      - 0. 04
 - - - - - - - - - -

    - 7. 41
    - 7. 27
    - 6. 96
    - 6. 64
    - 6. 29
    - 5. 94
    - 5. 58
    - 5. 23
    - 4. 88
    - 4. 54
    - 4. 22
    - 3. 91
    - 3. 62
    - 3. 35
    - 3. 11
    - 2. 88
    - 2. 67
    - 2. 48
    - 2. 31
    - 2. 15
    - 2. 01
    - 1. 88
    - 1. 77
    - 1. 67
    - 1. 58
    - 1. 50
    - 1. 46
    - 1. 43
    - 1. 37
    - 1. 31
    - 1. 27
    - 1. 22
    - 1. 19
    - 1. 15
    - 1. 12
    - 1. 09
    - 1. 06
    - 1. 04
    - 1. 01
    - 0. 98
    - 0. 95
    - 0. 91
    - 0. 88
    - 0. 84
    - 0. 80
    - 0. 76
    - 0. 73
    - 0. 71
    - 0. 69
    - 0. 65
    - 0. 61

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        15. 78 
        14. 62 
        13. 54 
        12. 54 
        11. 62 
        10. 78 
        10. 01 
         9. 32 
         8. 69 
         8. 12 
         7. 61 
         7. 15 
         8. 53 
         9. 77 
         6. 95 
         4. 52 
         6. 63 
         8. 46 
         8. 12 
         7. 83 
         7. 57 
         7. 35 
         7. 14 
         6. 95 
         6. 76 
         6. 59 
         6. 41 
         6. 23 
         6. 05 
         5. 85 
         5. 65 
         5. 43 
         5. 21 
         6. 59 
         7. 82 
         5. 56 
         3. 61 
         5. 26 
         6. 61 
         3. 10 

  Not e :  * mark shows r eac t i on of  t ens i l e  member

 



FORUM8

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 117. 59kN. m/ m(  G. L.  42. 000m )

    max shear f or ce     Smax=         137. 92kN/ m  (  G. L.  42. 000m )

    max di spl ac ement    Del . xmax=      - 8. 31mm    (  G. L.  38. 600m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)



FORUM8

5. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               117. 59              0. 00            137. 92

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           65           324    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            6           150    O,   



FORUM8

5. 4. 4 Tens i l e member  s t r es s

( 1) Upper  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  25( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    3. 600( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  252* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

       4. 08      3. 600       14. 69 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

         30         264    O,   

( 2) Lower  s t age  chec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  75( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  752* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

     217. 47      1. 800      391. 45 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

         89         264    O,   
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5. 4. 5 Wal i ng member  s t ress

( 1) Upper  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |150 ~150 ~ 7 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    3. 600( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

      14. 69      3. 600        5. 29 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   216* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         12           210    O,   

( 2) Lower  s t age  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  H |200 ~200 ~ 8 ~12

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     391. 45      1. 800       70. 46 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   472* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         75           210    O,   
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6   Cal c ul at i on on i mper meabi l i t y
( 1) check met hod

    i mpermeabi l i t y ef f ect  ( s eepage pass )  i s checked t hr ough t wo pass es.

    wat er  l evel  c ondi t i on i s  ordi nary c ase  f or  st abi l i t y ( and l andsi de sheet  pi l e as  wel l ) .

    1) seepage pas s par t  1 ( al ong sheet  pi l e )

            L1      F1=  - - - -  >= FS            h1

    2) seepage pas s par t  2(  pas s t hr ough excavat i on bot t om i n l and si de:  omi t  i f  no  s hape)

            L2      F2=  - - - -  >= FS            h2

        wher e,

          FS:  r equi red f ac t or  of  saf et y(  Sandy f oundat i on:  3. 25 )

          Fi :  f ac t or  o f  s af et y

          L1:  s eepage  pas s  par t  1(  al ong s heet  pi l e )

          h1:  wat er  l evel  di f f er enc e par t  1(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

          L2:  s eepage  pas s  par t  2(  pass  t hrough l ands i de excavat i on bot t om)

          h2:  wat er  l evel  di f f er enc e par t  2(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

( 2) cal cul at i on resul t  summer y

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

25  

( 3) seepage  pas s  par t  1(  al ong sheet  pi l e  )

    L1= D1+ Lb+ D2

      wher e,

        D1:  sheet  pi l e  embedment  l engt h on r i versi de( m)

        D2:  sheet  pi l e  embedment  l engt h on l andsi de( m)

        Lb:  di s t anc e bet ween s heet  pi l es ( m)

        Lb= Sqr t (  B2+ Del . L2)

            B  :  embankment  wi dt h                (    8. 000m )

            Del . L:  di f f er enc e of  sheet  pi l e bet ween r i ver si de  and l ands i de(    0. 000m )

    L1=  11. 000+   8. 000+  10. 000

        =  29. 000( m)

( 4) seepage  pas s  par t  2(  pass  t hr ough l ands i de excavat i on bot t om )

    Becaus e of  no  exc avat i on s hape,  omi t  c al cul at i on.
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1   Desi gn c ondi t i on
Fi l e name: AboGabal  2

1. 1 Proper t i es
( 1) wal l  sc al e

  f i nal  wal l  wi dt h                      :    6. 000( m)

  l engt h o f  l ands i de f i nal  s heet  pi l e    :    9. 000( m)

  l engt h o f  r i ver si de  f i nal  sheet  pi l e  :    9. 000( m)

 

( 2) bas i c  dat a

  t i t l e                       :  I br ahi mi a 1

  c omment                      :  

  wal l  t ype                   :  St eel  s heet  pi l e

  i nf l uenc e of  wat er  l evel     :  Yes  c ons i der

  wat er  uni t  wei ght  Gam. w     :  10. 00( kN/ m3)

  c hec k eart hquake cas e       :  Yes

  c hec k l i quef act i on c ase      :  No

  c hec k r i vers i de  s heet  pi l e   :  Yes

  t ens i l e member i nst al l at i on pos i t i on

 No  pos i t i on 
  G. L. ( m)  

  1    46. 000 

 

1. 2 shape 
( 1) pl ane

  wal l  ext ensi on

 wal l
  No 

 i nt er  wl
 l en. ( m)  

  angl e  
  ( deg)   

 obj ect    
   wal l    

   1 
   2 
   3 

   18. 400
   21. 000
    8. 400

 - - - - . - - -
  120. 000
  140. 000

          
          
    O,    

  wal l  di r ec t i on:  Hor .

 

( 2) si de

  t op of  f i l l i ng so i l                        :  G. L.  47. 000( m)

  t op of  l ands i de  s heet  pi l e                 :  G. L.  47. 000( m)

  t op of  r i ver s i de sheet  pi l e               :  G. L.  47. 000( m)

 

( 3) t ensi l e  member  pl anar l ayout

  t ens i l e member adj us t i ng i ns t al l at i on met hod  :  Equal l y l ayout

  wal l  1

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1       1. 800     3. 000       3      3. 00       3   

  wal l  2

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1       1. 800     3. 000       3      3. 00       3   

  wal l  3

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)   

 number   

 end s i de adj us t     

    LE   
    ( m)   

  number   

  1       1. 800     3. 000       3      3. 00       3   
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1. 3 Met hod
( 1) check poi nt s

  Chec k 4*  C > Sum( Gam. h)             :  No chec k

  Chec k shi e l di ng e f f ect              :  c heck s and gr ound

  Chec k di sc har ge                      :  No

  Chec k c i rc l e  sl ope                 :  No

  Chec k,  c hange o f  beari ng c apac i t y  :  No

 

( 2) des i gn met hod

  s hear def ormat i on f ai l ur e chec k poi nt s

    s ear ch t he  posi t i on o f  mi n FS             :  Yes

    di t t o sear c hi ng pi t ch                     :  1. 00( m)

    c al c ul at i on o f  se l f - wei ght                 :  Conf ormi ng des i gn manual

    c ons i der  ext ernal  f or c e above  t ensi l e member wi t h t he  l i mi t  equi val ent  met hod :  No c ons i der

    e l as t o - pl as t i c  anal ys i s and c al cul at i on condi t i on member f or ce  i n l i quef act i on 

    c oef f i c i ent  o f  al l owance  when t ensi l e member s pr i ng i s cal cul at ed Al p.  :  1. 0

    equi val ent  l oadi ng wi dt h f or  cal c ul at i on BH              :  10. 0m

    def ormat i on c oef f i c i ent  i n eart hquake            :  2. 00 o f  ordi nary t i me ( i nput )

    wal l  t i p bear i ng c ondi t i on                       :  Fr ee

    c al c ul at i on pi t ch                                :  0. 20( m)

    c hec k el as t i c  z one  i n el as t o - pl as t i c  c al cul at i on : No

    r equi r ed e l as t i c  z one  rat e  as  above               :  50. 0%

  des i gn o f  res i dual  wat er  l evel

  r es i dual  wat er  l evel  set t i ng(  r i ver si de wat er  l evel  -  l ands i de  wat er  l evel  ) *  rat i o:  0. 500

 

1. 4 St r at a dat a
( 1) so i l  char ac t er  o f  f i l l i ng s oi l

   f i l l ed    
    so i l      

   so i l  uni t  wei ght     

 wet    
 kN/ m3 

 s ubmr g
 kN/ m3 

 sat ur .
 kN/ m3 

 i nt er  
 f r i c   
 angl e  
 ( deg)  

   cohesi on         

    Co   
  kN/ m2  

i ncr ement  
k   kN/ m3 

  Sandy  s o i l    18. 0     9. 0    19. 0    30. 0       0. 0       0. 0 

 

( 2) Ri ver  s i de s ec t i on(  cur rent  gr ound l evel  G. L.  43. 000m )

 No
 Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15

  1. 000
  1. 000
  2. 000
  2. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

    1. 0
    3. 0
   25. 0
   23. 0
    5. 0
   17. 0
   19. 0
   19. 0
   42. 0
   49. 0
   59. 0
   24. 0
   38. 0
   44. 0
   38. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      10. 0
      10. 0
      25. 0
      25. 0
      10. 0
      20. 0
      20. 0
      20. 0
      30. 0
      30. 0
      35. 0
      25. 0
      30. 0
      35. 0
      35. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

         2800 
         8400 
        70000 
        64400 
        14000 
        47600 
        53200 
        53200 
       117600 
       137200 
       165200 
        67200 
       106400 
       123200 
       106400 

 

( 3) Embankment  body sec t i on(  curr ent  ground l evel  G. L.  43. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4
  5
  6
  7

  1. 000
  1. 000
  2. 000
  2. 000
  2. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

    1. 0
    3. 0
   25. 0
   23. 0
    5. 0
   17. 0
   19. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      10. 0
      10. 0
      25. 0
      25. 0
      10. 0
      20. 0
      20. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

         2800 
         8400 
        70000 
        64400 
        14000 
        47600 
        53200 
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 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  8
  9
 10
 11
 12
 13
 14
 15

  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

   19. 0
   42. 0
   49. 0
   59. 0
   24. 0
   38. 0
   44. 0
   38. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      20. 0
      30. 0
      30. 0
      35. 0
      25. 0
      30. 0
      35. 0
      35. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

        53200 
       117600 
       137200 
       165200 
        67200 
       106400 
       123200 
       106400 

 

( 4) Land si de  s ect i on(  cur r ent  gr ound l evel  G. L.  42. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15

  1. 000
  1. 000
  2. 000
  2. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

    1. 0
    3. 0
   25. 0
   23. 0
    5. 0
   17. 0
   19. 0
   19. 0
   42. 0
   49. 0
   59. 0
   24. 0
   38. 0
   44. 0
   38. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      10. 0
      10. 0
      25. 0
      25. 0
      10. 0
      20. 0
      20. 0
      20. 0
      30. 0
      30. 0
      35. 0
      25. 0
      30. 0
      35. 0
      35. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

         2800 
         8400 
        70000 
        64400 
        14000 
        47600 
        53200 
        53200 
       117600 
       137200 
       165200 
        67200 
       106400 
       123200 
       106400 

 

1. 5 member s
( 1) wal l  dat a

  e f f ect i ve rat e of  s heet  pi l e

  moment  o f  i nert i a ( s t res s def or mat i on cal c ul at i on )  :   0. 45

  modul us of  s ect i on                                  :   0. 60

 

  l andsi de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

  r i vers i de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

( 2) t ensi l e  member ,  wai l i ng dat a

  t ens i l e member

 No  pos i t i on
  G. L. ( m)

  t ns   
  mbr   
 spri ng
  t ns   

 t ns  mbr 
 H- pi t c h 
    m    

t ns  mbr
 di a   
   mm  

t ns mbr
 mat    

t ns  mbr
 number

t ns mbr

 di r ec t
 i put   

 t ns spri ng

 sprg c os t .
   kN/ m/ m  

 wai l i ng  
 mat er i al  

  1    46. 000  Us e       1. 800    32. 0     7      1       No  - - - - - - - - - -    SS400  

  wal i ng member

    wai l i ng member                :  Channel  st eel

    wai l i ng check equat i on        :  TL/ 10

 

 

1. 5 St udy cas e dat a
( 1) check c as e [ deal  Normal  t i me]



FORUM8

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Normal  t i me    Nor mal  t i me    Nor mal  t i me    

    wat er  l evel  c ondi t i on

    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  46. 000( m)

      l andsi de  wat er  l evel          :  G. L.  42. 000( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  44. 000( m)

      r i vers i de  wat er  l evel         :  G. L.  43. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)    10. 00     0. 00     0. 00  

  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

( 2) check c as e [ deal  Eart hquake t i me]

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Eart hquake t i me Ear t hquake t i me Ear t hquake t i me

    desi gn s ei s mi ci t y

    *  desi gn s e i s mi ci t y          :  0. 04

    *  se i s mi c  ass umpt i on         :  Ri ver  s t andard met hod

    r esi st ant  moment  above  s hear  def ormat i on c heck l evel   :  Normal  t i me

    wat er  l evel  c ondi t i on
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    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  46. 000( m)

      l andsi de  wat er  l evel          :  G. L.  42. 000( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  44. 000( m)

      r i vers i de  wat er  l evel         :  G. L.  43. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)     0. 00     0. 00     0. 00  

  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

 

1. 7 c i r cul ar  f ai l ur e
  Not  cal c ul at e  c i r cul ar  f ai l ure

 

1. 8 di s charge  dat a
  not  chec k di s char ge
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1. 9 Dr i l l hol e  l og 



FORUM8

1. 10 St eel  dat a
s t eel  sheet  pi l e 

 No    s t eel  name      w    
   ( mm)   

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6

 I I   ̂          
 I I I  ^         
 I I I  ^         
 I V  ̂          
 VL  ̂          
 PU28+1        

    400  
    400  
    400  
    400  
    500  
    600  

   100 
   125 
   130 
   170 
   200 
   228 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
   106. 2 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  226. 00 

    8740 
   16800 
   17400 
   38600 
   63000 
   68380 

      874 
     1340 
     1340 
     2270 
     3150 
     3000 

 

wai l i ng(  s t eel  t r ench )

 No       st ee l  name           h  
 ( mm)

  B  
 ( mm)

  t 1 
   ( mm)

  t 2 
   ( mm)

   A   
  ( c m2)

   w   
 ( kg/ m)

   Zx   
  ( c m3)  

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14

 m150 ~75 ~6. 5 ~10      
 m150 ~75 ~9 ~12. 5      
 m180 ~75 ~7 ~10. 5      
 m200 ~80 ~7. 5 ~11      
 m200 ~90 ~8 ~13. 5      
 m250 ~90 ~9 ~13        
 m250 ~90 ~11 ~14. 5     
 m300 ~90 ~9 ~13        
 m300 ~90 ~10 ~15. 5     
 m300 ~90 ~12 ~16       
 m380 ~100 ~10. 5 ~16    
 m380 ~100 ~13 ~16. 5    
 m380 ~100 ~13 ~20      
 [ 125 ~65 ~6 ~8          

  150
  150
  180
  200
  200
  250
  250
  300
  300
  300
  380
  380
  380
  125

   75
   75
   75
   80
   90
   90
   90
   90
   90
   90
  100
  100
  100
   65

    6. 5
    9. 0
    7. 0
    7. 5
    8. 0
    9. 0
   11. 0
    9. 0
   10. 0
   12. 0
   10. 5
   13. 0
   13. 0
    6. 0

   10. 0
   12. 5
   10. 5
   11. 0
   13. 5
   13. 0
   14. 5
   13. 0
   15. 5
   16. 0
   16. 0
   16. 5
   20. 0
    8. 0

  23. 71
  30. 59
  27. 20
  31. 33
  38. 65
  44. 07
  51. 17
  48. 57
  55. 74
  61. 90
  69. 39
  78. 96
  85. 71
  17. 11

   18. 6
   24. 0
   21. 4
   24. 6
   30. 3
   34. 6
   40. 2
   38. 1
   43. 8
   48. 6
   54. 5
   62. 0
   67. 3
   13. 4

    115 
    140 
    153 
    195 
    249 
    334 
    374 
    429 
    494 
    525 
    763 
    823 
    926 
     67 

  Not e : Two s heet s  makes one set  f or  s t r ess  c heck,  doubl y count  i n cal cul at i on pr oc es s.
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1. 11 mat er i al  dat a
  s t ee l  sheet  pi l e mat eri al

  Young' s modul us   :  2. 00*  105  N/ mm2

  uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SY295         

normal  eart hq.

 SY390          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    180
     83

    270
    125

    235
    110

    353 
    165 

 

  Mat eri al  o f  s t eel  pi pe pi l e

  Young' s modul us   :  2. 00*  105  N/ mm2

  Uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 S,Y400        

normal  eart hq.

 SY490          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    140
     80

    210
    120

    185
    106

    278 
    160 

 

  mat eri al  o f  wai l i ng member

  Young' s modul us   :  2. 00*  105  N/ mm2

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SS400         

normal  eart hq.

 SM490          

normal  eart hq.  

 al l w bendi ng s t r     140     210     185     280 

 

  mat eri al  o f  t ensi l e  member

  Young' s modul us   :  2. 00*  105  N/ mm2

 No                      t ype                           

 al l w M s t r es s   
 ( uni t :  N/ mm2)   

normal  ear t hq.  

  1
  2
  3
  4
  5
  6
  7

 SS400 i  40mm j                                    
 SS400 i  40mm j                                    
 SS490 i  40mm j                                    
 SS490 i  40mm j                                    
      |490                                       
      |590                                       
      |690                                       

     94
     86
    110
    102
    125
    155
    176

    141 
    129 
    165 
    153 
    195 
    235 
    264 
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1. 12 st andard val ue
  ( 1) f ac t or  of  saf et y

     c heck i t ems             
   requr i e FS   

nor mal  eart hq.  

 c heck s hear def orm f ai l ur e  
 c heck s l i de                 
 c heck bear  c ap o f  f ound grnd
 c heck c i r c ul ar  s l ope         

 c hk embedment  (  sand gr nd  )
 c hk embedment  (  c l ay gr nd  )

 c hk s hi el di ng (  sand gr nd  )
 c hk s hi el di ng (  c l ay gr nd  )

   1. 20
   1. 20
   1. 20
   1. 20

   1. 50
   1. 20

   3. 25
   3. 00

   1. 00 
   1. 00 
   1. 00 
   1. 00 

   1. 20 
   1. 20 

 - - - - - -  
 - - - - - -  

  ( 2) des i gn met hod f or  l i quef act i on

    1) se i s mi ci t y f or  eval uat i ng l i quef ac t i on

 r egi on   st rong   mi ddl e   weak     

eart hq.      0. 18     0. 15     0. 12   

    2) so i l  l ayer  c l as s i f i c at i on acc or di ng t o  FL

      FL r ange        c l ass       

 <= 1. 00           
 1. 00<= and <=1. 30 
 >= 1. 30           

  l i quef i ed   
semi - l i quef i ed
non- l i quef i ed 

    3) c l as si f i c at i on

        i nt ernal l y f i xed

 c l ass i f i -  
   c at i on  

 i ncr ement  
 vi br at i on 

 ac t i ve      
 pass i ve    

 l i quef i ed 
 s emi - l i q  
 non- l i q   

 cons i der   
    not     
    not     

  not        
  not        
  ordi nar y  

    4) mi ni mum embedment  l engt h t o  non- l i quef i ed l ayer  at  t i p:  1. 000( m)

    5) eval uat i on met hod o f  embedment  l engt h  :  suppos e bot h f r ont  and bac k si de  of  wal l  s at i s f i ed
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2   Abbr evi at i on Tabl e

 No     Abbrevi at i on             St andar d nomenc l at ur e          

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

act v                

agl                  

bear  c ap.  f ac        

bf                   

bt                   

c nt rt                

c o.  c oor d.           

c oe f f                

c oh                 

c omb                

c oord               

c rs  ar ea            

c s                  

df r                  

di a                 

ear t hq.              

ecc                  

e f f sr c hg            

e l                   

embd L              

e - prs s               

exv                 

f rc                  

f req c ompo          

f r i c                 

Fs                  

H-                   

i nc                  

i nr t                 

i nt er                

l d                  

LEM                 

l i q                 

l v                  

l y                  

l yr  t hck            

mat                  

max                 

mbr                  

mi n                 

mt                   

mt hd                

nd                  

ac t i ve                                   

angl e                                   

bear i ng c apac i t y f ac t or                  

be f ore                                   

bet ween                                 

conc ent rat ed                            

coor di nat e                              

coef f i c i ent                              

cohesi on,  c ohesi ve                       

combi nat i on                             

coor di nat e                              

cr os s s ec t i on ar ea                      

case                                     

de f ormat i on                             

di amet er                                 

eart hquake                              

ec cent r i c i t y                            

ef f ect i ve  s ur c harge                     

el as t i c                                  

embedment  l engt h                        

eart h press ur e                           

excavat i on                              

f orc e                                   

f r equency c omponent                      

f r i c t i on                                

saf et y f act or                            

hori zont al                               

i ncr ement                                

i ner t i a f or ce                            

i nt ernal ,  i nner                         

l oad                                    

l i mi t  equi l i br i um met hod                

l i quef act i on                            

l eve l                                    

l ayer                                    

l ayer  t hi cknes s                         

mat eri al                                 

maxi mum                                 

member                                   

mi ni mum                                 

moment                                   

met hod                                  

node                                     
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 No     Abbrevi at i on             St andar d nomenc l at ur e          

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

  64

  65

  66

  67

  68

  69

  70

non- l i q             

num                 

pl                   

prs s                

pss v                

r ct                  

r dc  f c r              

r el st i f f             

r f r m                

r sd                 

r sl t  f rc             

r ss t                 

s at ur                

s d                  

s emi - l i q            

s t bl                 

s t f f ns               

s t nd                

s t r                  

s ubmr g              

Sum                 

t ns                  

w/                   

wl                   

wt                   

WT                  

wt r  pr ss             

non- l i quef act i on                        

number                                   

pl as t i c                                  

pr es sur e                                

pass i ve                                  

reac t i on ( f or c e)                         

reduct i on f ac t or                         

re l at i ve st i f f ness                       

re i nf or cement  f orc e,  det err ent  f or ce     

resi dual                                 

resul t ant  f or c e                         

resi st anc e                              

sat urat i on                              

si de                                     

semi - l i quef ac t i on                       

st abi l i t y                               

st i f f ness ,  def or mat i on modul us( c oef f . )   

st andar d                                

st ress                                   

submer ge,  under wat er                    

summat i on                               

t ens i on,  t ens i l e                         

wi t h c ons i der at i on                      

wal l                                     

wei ght                                   

wat er ,  wat er  l i ne,  water  l evel           

wat er  press ur e                           
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3   Resul t  t abl e

3. 1 t abl e of  st abi l i t y cal cul at i on resul t
Res ul t s of  wal l  wi dt h B=  6. 000( m) ,  L o f  s heet  pi l e l ands i de LR=  9. 000( m) ,  r i vers i de LL=  9. 000( m)

( 1) check r es ul t  on shear def or mat i on f ai l ure

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or      
Curr ent  gr ound l evel   

   38. 000
   39. 000
   41. 000
   42. 000
   39. 000
   43. 000

    5. 000
    4. 000
    2. 000
    1. 000
    4. 000
    0. 000

         314. 22
         328. 71
         191. 89
         106. 67
         328. 71
          45. 00

        1935. 14
        1410. 62
        1397. 22
        1259. 47
        1410. 62
        1011. 39

  6. 16 >= 1. 20
  4. 29 >= 1. 20
  7. 28 >= 1. 20
 11. 81 >= 1. 20
  4. 29 >= 1. 20
 22. 48 >= 1. 20

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or      
Curr ent  gr ound l evel   

   38. 000
   39. 000
   41. 000
   42. 000
   39. 000
   43. 000

    5. 000
    4. 000
    2. 000
    1. 000
    4. 000
    0. 000

         503. 47
         478. 72
         276. 35
         165. 21
         478. 72
          82. 08

        1935. 14
        1379. 34
        1721. 22
        1583. 47
        1379. 34
        1335. 39

  3. 84 >= 1. 00
  2. 88 >= 1. 00
  6. 23 >= 1. 00
  9. 58 >= 1. 00
  2. 88 >= 1. 00
 16. 27 >= 1. 00

( 2) check r es ul t  f or  s l i de

      Chec k onl y at  t i p o f  embedment .

   c heck c ase         
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 H- f rc  sum 
  Fd( kN/ m)  

 r ss t  s um  
  Fr ( kN/ m)  

 Fact or  of     
 s af et y F     

   38. 000
   38. 000

    5. 000
    5. 000

     213. 24
     241. 90

     631. 24
     618. 04

  2. 96 >= 1. 20
  2. 55 >= 1. 00

( 3) check r es ul t  on beari ng c apac i t y o f  f oundat i onal  ground

      Chec k onl y at  t i p o f  embedment .

   c heck c ase            c hec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
  Qu( kN/ m)    

V- Gam. 2. Df . Be
     ( kN/ m)   

 Fac t or  of    
  saf et y   F 

   38. 000
   38. 000

    5. 000
    5. 000

      4017. 48
      3470. 07

       421. 64
       447. 93

   9. 53>=1. 20
   7. 75>=1. 00

 

*  c hec k resul t  on embedment

( 1) check r es ul t  bas ed on t he  l i mi t  equi l i bri um met hod

    * ) l andsi de  sheet  pi l e

    t ot al  l engt h=  9. 000m(  G. L.  38. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

    8. 900
    8. 710

    9. 000
    9. 000

    1140. 18
    1282. 97

    1760. 35
    1674. 46

  1. 54 >= 1. 50
  1. 31 >= 1. 20

    * ) r i vers i de  s heet  pi l e

    t ot al  l engt h=  9. 000 m(  G. L.  38. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

    6. 530
    7. 010

    9. 000
    9. 000

     990. 18
    1132. 97

    3071. 08
    2355. 87

  3. 10 >= 1. 50
  2. 08 >= 1. 20

( 2) check r es ul t  on wat er  s hi el di ng ef f ec t

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

5   

( 3)  c hec k about  4c  > Sum( Gam. h)

    Not  chec k about  4c  > Sum( Gam. h)  
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3. 2 t abl e of  member  f or ce  check resul t
( 1) bendi ng,  shear ,  di s pl ac ement  r es ul t s

    * ) l andsi de  sheet  pi l e

    Tot al  l engt h =  9. 000m(  G. L.  38. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

    - 158. 60
    - 164. 99

   42. 400
   42. 600

     - 69. 13
     - 73. 05

   46. 000
   46. 000

      15. 31
      15. 73

   42. 400 
   42. 400 

    * ) r i vers i de  s heet  pi l e

    Tot al  l engt h =  9. 000m(  G. L.  38. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

      72. 05
      81. 14

   43. 200
   43. 200

     - 44. 16
     - 56. 36

   41. 200
   41. 200

      - 5. 71
      - 6. 19

   43. 000 
   43. 000 

( 2) res ul t  of  t ens i l e member reac t i on

    * ) l andsi de  sheet  pi l e

   c heck c ase         
   f or  r eac t i on      

  upper   
  (  kN/ m)

 l ower     
  (  kN/ m)  

   - 72. 76
   - 76. 94

 - - - - - - - -  
 - - - - - - - -  

    * ) r i vers i de  s heet  pi l e

 c heck c as e           
 f or  r eact i on        

 upper    
  (  kN/ m)

 l ower     
  (  kN/ m)  

    45. 53
    50. 36

 - - - - - - - -  
 - - - - - - - -  

( 3) t abl e  o f  check r es ul t  on l engt h of  e l as t i c  st at e

    Not  chec k f or  e l as t i c  st at e
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3. 3 t abl e of  member  f or ce  cal cul at i on resul t  ( wal l ,  t ensi l e member ,  wai l i ng)
( 1) wal l

    s ect i on t ype:  St eel  s heet  pi l e

    uni t ( N/ mm2)

    St ee l  name       
    St ee l  name       

    Exami ned case     

 Lands i de  s heet  pi l e            

 PU28+1                        
 SY295                         

Bendi ng s t r es s  Shear  st r es s   

 Ri ver  si de  s heet  pi l e           

 PU28+1                         
 SY295                          

 Bendi ng st res s  Shear  s t ress    

   88. 1<= 180. 0
   91. 7<= 270. 0

    3. 1<=  83. 0
    3. 2<= 125. 0

   40. 0<= 180. 0
   45. 1<= 270. 0

    2. 0<=  83. 0 
    2. 5<= 125. 0 

( 2) t ensi l e  member

  1) upper t ens i l e  member

    di amet er           :  Phi  32( mm)

    mat eri al           :       |690

    i nst al l i ng pi t c h  :    1. 800( m)

    number  i n use      :   1

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

           162. 9<= 176. 0         
           172. 2<= 264. 0         

             101. 9<= 176. 0            
             112. 7<= 264. 0            

( 3) wai l i ng member

  1) upper wi l i ng member

    s t ee l  mat er i al    :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use   :  SS400

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

           102. 5<= 140. 0         
           108. 4<= 210. 0         

              64. 1<= 140. 0            
              70. 9<= 210. 0            
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4. 1 cal cul at i on o f  ext ernal  f or ces

4. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e ( r i ver si de sect i on:  worki ng ext er nal  f or ce)

    H. W. L.   46. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

     0. 00 
    20. 00 

    20. 00 
    30. 00 

    30. 00 
    40. 00 

    40. 00 
    35. 00 

    35. 00 
    25. 00 

    25. 00 
    20. 00 
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( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h)  + q ) -  2c *Sqrt ( ,a)

                         c os 2( Phi -  Thet a)  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

      wher e,  as sume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 623

   40. 623
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  0. 537
       

  0. 463
       

  0. 377
       

  1. 623
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    10. 00
    19. 00

    19. 00
    23. 84

    23. 84
    28. 00

    28. 00
    31. 39

    31. 39
    46. 00

    46. 00
    64. 00

    64. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

   154. 00
   163. 00

   163. 00
   172. 00

  0. 704
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 406
       

  0. 704
       

  0. 490
       

  0. 490
       

  0. 490
       

  0. 333
       

  0. 333
       

  0. 271
       

  0. 406
       

  0. 333
       

  0. 271
       

  0. 271
       

    - 9. 74
    - 3. 40

    - 3. 40
     0. 00

     0. 00
     2. 93

    - 1. 38
     0. 00

     0. 00
     5. 93

     5. 93
    13. 23

    28. 28
    40. 95

    26. 20
    30. 61

    30. 61
    35. 02

    35. 02
    39. 44

    24. 79
    27. 79

    27. 79
    30. 79

    24. 00
    26. 44

    42. 46
    46. 11

    36. 79
    39. 79

    31. 32
    33. 76

    33. 76
    36. 20

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     2. 93 

     0. 00 
     0. 00 

     0. 00 
     5. 93 

     5. 93 
    13. 23 

    28. 28 
    40. 95 

    26. 20 
    30. 61 

    30. 61 
    35. 02 

    35. 02 
    39. 44 

    24. 79 
    27. 79 

    27. 79 
    30. 79 

    24. 00 
    26. 44 

    42. 46 
    46. 11 

    36. 79 
    39. 79 

    31. 32 
    33. 76 

    33. 76 
    36. 20 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

    wher e,  ass ume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   36. 000

   36. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

   25. 000
   24. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  1. 420
       

  2. 040
       

  2. 040
       

  2. 040
       

  3. 000
       

  3. 000
       

  3. 690
       

  2. 464
       

  3. 000
       

  3. 690
       

  3. 690
       

      23. 84 
      36. 62 

      36. 62 
      49. 40 

      75. 74 
     120. 09 

     120. 09 
     164. 45 

     100. 53 
     126. 09 

     175. 41 
     193. 77 

     193. 77 
     212. 13 

     212. 13 
     230. 48 

     331. 64 
     358. 64 

     358. 64 
     385. 64 

     470. 17 
     503. 38 

     341. 85 
     364. 02 

     439. 64 
     466. 64 

     569. 80 
     603. 02 

     603. 02 
     636. 23 



FORUM8

( 4) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 704
       

  0. 490
       

  0. 490
       

  0. 490
       

  0. 333
       

  0. 333
       

  0. 271
       

  0. 406
       

  0. 333
       

  0. 271
       

  0. 271
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    27. 44

    27. 44
    34. 74

    65. 60
    78. 27

    52. 19
    56. 60

    56. 60
    61. 01

    61. 01
    65. 42

    42. 45
    45. 45

    45. 45
    48. 45

    38. 37
    40. 81

    63. 97
    67. 62

    54. 45
    57. 45

    45. 68
    48. 12

    48. 12
    50. 56

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    20. 13 
    27. 44 

    27. 44 
    34. 74 

    65. 60 
    78. 27 

    52. 19 
    56. 60 

    56. 60 
    61. 01 

    61. 01 
    65. 42 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    38. 37 
    40. 81 

    63. 97 
    67. 62 

    54. 45 
    57. 45 

    45. 68 
    48. 12 

    48. 12 
    50. 56 
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( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  3. 000
       

  3. 000
       

  3. 000
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  1. 420
       

  2. 040
       

  2. 040
       

  2. 040
       

  3. 000
       

  3. 000
       

  3. 690
       

  2. 464
       

  3. 000
       

  3. 690
       

  3. 690
       

       0. 00 
      54. 00 

      54. 00 
     162. 00 

     162. 00 
     189. 00 

     113. 31 
     126. 09 

     126. 09 
     138. 88 

     230. 97 
     275. 32 

     275. 32 
     319. 67 

     190. 01 
     215. 57 

     303. 91 
     322. 27 

     322. 27 
     340. 62 

     340. 62 
     358. 98 

     520. 64 
     547. 64 

     547. 64 
     574. 64 

     702. 65 
     735. 86 

     497. 07 
     519. 25 

     628. 64 
     655. 64 

     802. 29 
     835. 50 

     835. 50 
     868. 71 



FORUM8

( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    10. 00
    19. 00

    19. 00
    28. 00

    28. 00
    46. 00

    46. 00
    64. 00

    64. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

   154. 00
   163. 00

   163. 00
   172. 00

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  1. 420
       

  2. 040
       

  2. 040
       

  2. 040
       

  3. 000
       

  3. 000
       

  3. 690
       

  2. 464
       

  3. 000
       

  3. 690
       

  3. 690
       

      38. 04 
      50. 82 

      50. 82 
      63. 60 

     100. 38 
     144. 73 

     144. 73 
     189. 08 

     114. 73 
     140. 30 

     195. 81 
     214. 17 

     214. 17 
     232. 52 

     232. 52 
     250. 88 

     361. 64 
     388. 64 

     388. 64 
     415. 64 

     507. 07 
     540. 28 

     366. 49 
     388. 66 

     469. 64 
     496. 64 

     606. 71 
     639. 92 

     639. 92 
     673. 13 



FORUM8

4. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   44. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

     0. 00 
    10. 00 

    10. 00 
    20. 00 

    20. 00 
    15. 00 

    15. 00 
     5. 00 

     5. 00 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  worki ng ext er nal  f or ce)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 704
       

  0. 490
       

  0. 490
       

  0. 490
       

  0. 333
       

  0. 333
       

  0. 271
       

  0. 406
       

  0. 333
       

  0. 271
       

  0. 271
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    27. 44

    27. 44
    34. 74

    65. 60
    78. 27

    52. 19
    56. 60

    56. 60
    61. 01

    61. 01
    65. 42

    42. 45
    45. 45

    45. 45
    48. 45

    38. 37
    40. 81

    63. 97
    67. 62

    54. 45
    57. 45

    45. 68
    48. 12

    48. 12
    50. 56

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    20. 13 
    27. 44 

    27. 44 
    34. 74 

    65. 60 
    78. 27 

    52. 19 
    56. 60 

    56. 60 
    61. 01 

    61. 01 
    65. 42 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    38. 37 
    40. 81 

    63. 97 
    67. 62 

    54. 45 
    57. 45 

    45. 68 
    48. 12 

    48. 12 
    50. 56 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   36. 000

   36. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

   25. 000
   24. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  1. 420
       

  2. 040
       

  2. 040
       

  2. 040
       

  3. 000
       

  3. 000
       

  3. 690
       

  2. 464
       

  3. 000
       

  3. 690
       

  3. 690
       

      23. 84 
      36. 62 

      36. 62 
      49. 40 

      75. 74 
     120. 09 

     120. 09 
     164. 45 

     100. 53 
     126. 09 

     175. 41 
     193. 77 

     193. 77 
     212. 13 

     212. 13 
     230. 48 

     331. 64 
     358. 64 

     358. 64 
     385. 64 

     470. 17 
     503. 38 

     341. 85 
     364. 02 

     439. 64 
     466. 64 

     569. 80 
     603. 02 

     603. 02 
     636. 23 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.



FORUM8

( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on)

  po= ,o(  Sum( Gam. h) + q )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   36. 000

   36. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

   25. 000
   24. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 826
       

  0. 658
       

  0. 658
       

  0. 658
       

  0. 500
       

  0. 500
       

  0. 426
       

  0. 577
       

  0. 500
       

  0. 426
       

  0. 426
       

       0. 00 
       7. 44 

       7. 44 
      14. 87 

      10. 39 
      20. 79 

      20. 79 
      31. 18 

      44. 62 
      59. 50 

      47. 37 
      53. 30 

      53. 30 
      59. 22 

      59. 22 
      65. 14 

      49. 50 
      54. 00 

      54. 00 
      58. 50 

      49. 89 
      53. 73 

      72. 75 
      77. 95 

      67. 50 
      72. 00 

      61. 40 
      65. 24 

      65. 24 
      69. 08 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.



FORUM8

4. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

    s i de  press ure  i nt ensi t y t abl e  f or  r i vers i de sheet  pi l e cal cul at i on i s  s hown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on )

    R. W. L.   44. 000( m)

    L. W. L.   43. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

     0. 00 
    10. 00 

    10. 00 
     8. 00 

     8. 00 
     6. 00 

     6. 00 
     2. 00 

     2. 00 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 704
       

  0. 490
       

  0. 490
       

  0. 490
       

  0. 333
       

  0. 333
       

  0. 271
       

  0. 406
       

  0. 333
       

  0. 271
       

  0. 271
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    27. 44

    27. 44
    34. 74

    65. 60
    78. 27

    52. 19
    56. 60

    56. 60
    61. 01

    61. 01
    65. 42

    42. 45
    45. 45

    45. 45
    48. 45

    38. 37
    40. 81

    63. 97
    67. 62

    54. 45
    57. 45

    45. 68
    48. 12

    48. 12
    50. 56

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    20. 13 
    27. 44 

    27. 44 
    34. 74 

    65. 60 
    78. 27 

    52. 19 
    56. 60 

    56. 60 
    61. 01 

    61. 01 
    65. 42 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    38. 37 
    40. 81 

    63. 97 
    67. 62 

    54. 45 
    57. 45 

    45. 68 
    48. 12 

    48. 12 
    50. 56 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e(  out  of  embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    10. 00
    19. 00

    19. 00
    28. 00

    28. 00
    46. 00

    46. 00
    64. 00

    64. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

   154. 00
   163. 00

   163. 00
   172. 00

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  1. 420
       

  2. 040
       

  2. 040
       

  2. 040
       

  3. 000
       

  3. 000
       

  3. 690
       

  2. 464
       

  3. 000
       

  3. 690
       

  3. 690
       

      38. 04 
      50. 82 

      50. 82 
      63. 60 

     100. 38 
     144. 73 

     144. 73 
     189. 08 

     114. 73 
     140. 30 

     195. 81 
     214. 17 

     214. 17 
     232. 52 

     232. 52 
     250. 88 

     361. 64 
     388. 64 

     388. 64 
     415. 64 

     507. 07 
     540. 28 

     366. 49 
     388. 66 

     469. 64 
     496. 64 

     606. 71 
     639. 92 

     639. 92 
     673. 13 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( out  of  embankment  s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

    10. 00
    19. 00

    19. 00
    28. 00

    28. 00
    46. 00

    46. 00
    64. 00

    64. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

   154. 00
   163. 00

   163. 00
   172. 00

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 826
       

  0. 658
       

  0. 658
       

  0. 658
       

  0. 500
       

  0. 500
       

  0. 426
       

  0. 577
       

  0. 500
       

  0. 426
       

  0. 426
       

       8. 26 
      15. 70 

      15. 70 
      23. 14 

      16. 17 
      26. 56 

      26. 56 
      36. 95 

      52. 89 
      67. 76 

      53. 95 
      59. 88 

      59. 88 
      65. 80 

      65. 80 
      71. 72 

      54. 50 
      59. 00 

      59. 00 
      63. 50 

      54. 16 
      57. 99 

      78. 52 
      83. 72 

      72. 50 
      77. 00 

      65. 67 
      69. 51 

      69. 51 
      73. 34 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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4. 2 St abi l i t y anal ysi s

4. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or     
Curr ent  gr ound l evel  

   38. 000
   39. 000
   41. 000
   42. 000
   39. 000
   43. 000

    5. 000
    4. 000
    2. 000
    1. 000
    4. 000
    0. 000

       314. 22  
       328. 71  
       191. 89  
       106. 67  
       328. 71  
        45. 00  

      1935. 14  
      1410. 62  
      1397. 22  
      1259. 47  
      1410. 62  
      1011. 39  

   6. 16>=1. 20 
   4. 29>=1. 20 
   7. 28>=1. 20 
  11. 81>=1. 20 
   4. 29>=1. 20 
  22. 48>=1. 20 

 

( 2) check l evel (  Embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       314. 22 

      1935. 14 

    6. 16>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       693. 33 
        13. 13 
       392. 24 
         0. 00 

       314. 22 

    a. wat er  pr ess ur e moment
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      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    25. 00

    25. 00
    20. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    60. 00
         

    22. 50
         

         
   200. 00

    6. 667
         

    5. 467
         

    4. 476
         

    3. 511
         

    2. 056
         

    0. 519
         

         
         

     133. 33 
            

     136. 67 
            

     156. 67 
            

     131. 67 
            

     123. 33 
            

      11. 67 
            

            
     693. 33 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 623

   40. 623
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

  0. 377
       

  1. 623
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

     0. 00
     0. 00

     0. 00
     5. 93

     5. 93
     9. 58

         
         

     0. 00
         

     0. 00
         

     0. 68
         

     0. 00
         

     4. 81
         

     7. 75
         

         
    13. 24

    4. 500
         

    3. 731
         

    3. 154
         

    2. 811
         

    1. 541
         

    0. 461
         

         
         

       0. 00 
            

       0. 00 
            

       2. 14 
            

       0. 00 
            

       7. 41 
            

       3. 57 
            

            
      13. 13 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    23. 84
    36. 62

    36. 62
    49. 40

    75. 74
   120. 09

         
         

    30. 23
         

    43. 01
         

   195. 84
         

         
   269. 07

    3. 465
         

    2. 475
         

    0. 925
         

         
         

     104. 73 
            

     106. 46 
            

     181. 06 
            

            
     392. 24 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1935. 14 
         0. 00 
       324. 00 
         0. 00 

      1935. 14 



FORUM8

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     860. 06*  ( 1+  1. 250 ) =    1935. 14( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   40. 718
   39. 000

   39. 000
   38. 000

         
         

  1. 718
       

  1. 000
       

       
       

   237. 22
   275. 32

   275. 32
   297. 50

         
         

    21. 16
    27. 44

    27. 44
    31. 09

         
         

   216. 06
   247. 88

   247. 88
   266. 40

         
         

   398. 53
         

   257. 14
         

         
   655. 67

    1. 839
         

    0. 494
         

         
         

     733. 04 
            

     127. 03 
            

            
     860. 06 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   40. 718
   39. 000

   39. 000
   38. 000

  1. 718
  1. 000

  25. 00
  25. 00

   0. 00
   0. 00

  32. 50
  32. 50

    2. 697
    1. 570

  57. 50
  57. 50

    1. 094
    0. 637

    3. 791 
    2. 207 

    5. 998 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  39. 000m )

  1) c hec k resul t
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       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       328. 71 

      1410. 62 

    4. 29>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       504. 17 
         4. 06 
       179. 52 
         0. 00 

       328. 71 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    25. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    60. 00
         

         
   177. 50

    5. 667
         

    4. 467
         

    3. 476
         

    2. 511
         

    1. 056
         

         
         

     113. 33 
            

     111. 67 
            

     121. 67 
            

      94. 17 
            

      63. 33 
            

            
     504. 17 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 623

   40. 623
   39. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

  0. 377
       

  1. 623
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

     0. 00
     0. 00

     0. 00
     5. 93

         
         

     0. 00
         

     0. 00
         

     0. 68
         

     0. 00
         

     4. 81
         

         
     5. 49

    3. 500
         

    2. 731
         

    2. 154
         

    1. 811
         

    0. 541
         

         
         

       0. 00 
            

       0. 00 
            

       1. 46 
            

       0. 00 
            

       2. 60 
            

            
       4. 06 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    23. 84
    36. 62

    36. 62
    49. 40

    75. 74
    97. 92

         
         

    30. 23
         

    43. 01
         

    86. 83
         

         
   160. 07

    2. 465
         

    1. 475
         

    0. 479
         

         
         

      74. 50 
            

      63. 45 
            

      41. 57 
            

            
     179. 52 
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    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1251. 11 
       159. 52 
       324. 00 
        79. 76 

      1410. 62 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     625. 55*  ( 1+  1. 000 ) =    1251. 11( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 781
   41. 000

   41. 000
   39. 000

         
         

  0. 781
       

  2. 000
       

       
       

   128. 89
   138. 88

   230. 97
   275. 32

         
         

    35. 30
    40. 25

    20. 13
    27. 44

         
         

    93. 59
    98. 63

   210. 84
   247. 88

         
         

    75. 06
         

   458. 72
         

         
   533. 78

    2. 387
         

    0. 973
         

         
         

     179. 18 
            

     446. 37 
            

            
     625. 55 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 781
   41. 000

   41. 000
   39. 000

  0. 781
  2. 000

  10. 00
  25. 00

   0. 00
   0. 00

  40. 00
  32. 50

    0. 931
    3. 139

  50. 00
  57. 50

    0. 655
    1. 274

    1. 586 
    4. 414 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,      79. 76 ) =     159. 52( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)
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        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   39. 000
   38. 000

         
         

  1. 000
       

       
       

   144. 73
   166. 91

         
         

   155. 82
         

         
   155. 82

    0. 512
         

         
         

      79. 76 
            

            
      79. 76 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  41. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       191. 89 

      1397. 22 

    7. 28>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       205. 83 
         0. 10 
        14. 05 
         0. 00 

       191. 89 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

         
   117. 50

    3. 667
         

    2. 467
         

    1. 476
         

    0. 511
         

         
         

      73. 33 
            

      61. 67 
            

      51. 67 
            

      19. 17 
            

            
     205. 83 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

         
         

     0. 00
         

     0. 00
         

     0. 68
         

         
     0. 68

    1. 500
         

    0. 731
         

    0. 154
         

         
         

       0. 00 
            

       0. 00 
            

       0. 10 
            

            
       0. 10 
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    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   42. 000
   41. 000

         
         

  1. 000
       

       
       

    23. 84
    36. 62

         
         

    30. 23
         

         
    30. 23

    0. 465
         

         
         

      14. 05 
            

            
      14. 05 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       749. 22 
       648. 00 
       324. 00 
       651. 30 

      1397. 22 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     499. 48*  ( 1+  0. 500 ) =     749. 22( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 839
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  0. 839
       

  1. 000
       

  1. 000
       

       
       

   166. 35
   189. 00

   113. 31
   126. 09

   126. 09
   138. 88

         
         

    18. 48
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

         
         

   147. 86
   168. 00

    85. 74
    92. 18

    92. 18
    98. 63

         
         

   132. 50
         

    88. 96
         

    95. 41
         

         
   316. 87

    2. 411
         

    1. 494
         

    0. 494
         

         
         

     319. 41 
            

     132. 90 
            

      47. 17 
            

            
     499. 48 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   43. 839
   43. 000
   42. 000

   43. 000
   42. 000
   41. 000

  0. 839
  1. 000
  1. 000

  30. 00
  10. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  40. 00
  40. 00

    1. 453
    1. 192
    1. 192

  60. 00
  50. 00
  50. 00

    0. 484
    0. 839
    0. 839

    1. 938 
    2. 031 
    2. 031 

    5. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )   
        cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel
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        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,     651. 30 ) =     648. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

       
       

   100. 38
   144. 73

   144. 73
   166. 91

         
         

   245. 12
         

   155. 82
         

         
   400. 94

    1. 060
         

    2. 512
         

         
         

     259. 90 
            

     391. 40 
            

            
     651. 30 

 

( 5) check l evel (  Layer  boundary s urf ac e:  G. L.  42. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       106. 67 

      1259. 47 

   11. 81>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       106. 67 
         0. 00 
         0. 00 
         0. 00 

       106. 67 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

         
    80. 00

    2. 667
         

    1. 467
         

    0. 476
         

         
         

      53. 33 
            

      36. 67 
            

      16. 67 
            

            
     106. 67 



FORUM8

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

     
Sum  

   43. 000
   42. 000

         
         

  1. 000
       

       
       

     0. 00
     0. 00

         
         

     0. 00
         

         
     0. 00

    0. 500
         

         
         

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       611. 47 
       648. 00 
       324. 00 
      1081. 91 

      1259. 47 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     489. 18*  ( 1+  0. 250 ) =     611. 47( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   44. 718
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  0. 718
       

  1. 000
       

  1. 000
       

       
       

   123. 23
   162. 00

   162. 00
   189. 00

   113. 31
   126. 09

         
         

    13. 69
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

         
         

   109. 54
   144. 00

   144. 00
   168. 00

    85. 74
    92. 18

         
         

    91. 02
         

   156. 00
         

    88. 96
         

         
   335. 98

    2. 343
         

    1. 487
         

    0. 494
         

         
         

     213. 23 
            

     232. 00 
            

      43. 94 
            

            
     489. 18 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   44. 718
   44. 000
   43. 000

   44. 000
   43. 000
   42. 000

  0. 718
  1. 000
  1. 000

  30. 00
  30. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  30. 00
  40. 00

    1. 244
    1. 732
    1. 192

  60. 00
  60. 00
  50. 00

    0. 415
    0. 577
    0. 839

    1. 658 
    2. 309 
    2. 031 

    5. 998 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )   
        cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )



FORUM8

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,    1081. 91 ) =     648. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

       
       

    50. 82
    63. 60

   100. 38
   144. 73

   144. 73
   166. 91

         
         

    57. 21
         

   245. 12
         

   155. 82
         

         
   458. 15

    0. 519
         

    2. 060
         

    3. 512
         

         
         

      29. 67 
            

     505. 02 
            

     547. 22 
            

            
    1081. 91 

 

( 6) check l evel (  Mi n s af et y f ac t or :  G. L.  39. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       328. 71 

      1410. 62 

    4. 29>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       504. 17 
         4. 06 
       179. 52 
         0. 00 

       328. 71 

    a. wat er  pr ess ur e moment



FORUM8

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    25. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    60. 00
         

         
   177. 50

    5. 667
         

    4. 467
         

    3. 476
         

    2. 511
         

    1. 056
         

         
         

     113. 33 
            

     111. 67 
            

     121. 67 
            

      94. 17 
            

      63. 33 
            

            
     504. 17 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 623

   40. 623
   39. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

  0. 377
       

  1. 623
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

     0. 00
     0. 00

     0. 00
     5. 93

         
         

     0. 00
         

     0. 00
         

     0. 68
         

     0. 00
         

     4. 81
         

         
     5. 49

    3. 500
         

    2. 731
         

    2. 154
         

    1. 811
         

    0. 541
         

         
         

       0. 00 
            

       0. 00 
            

       1. 46 
            

       0. 00 
            

       2. 60 
            

            
       4. 06 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    23. 84
    36. 62

    36. 62
    49. 40

    75. 74
    97. 92

         
         

    30. 23
         

    43. 01
         

    86. 83
         

         
   160. 07

    2. 465
         

    1. 475
         

    0. 479
         

         
         

      74. 50 
            

      63. 45 
            

      41. 57 
            

            
     179. 52 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1251. 11 
       159. 52 
       324. 00 
        79. 76 

      1410. 62 



FORUM8

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     625. 55*  ( 1+  1. 000 ) =    1251. 11( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 781
   41. 000

   41. 000
   39. 000

         
         

  0. 781
       

  2. 000
       

       
       

   128. 89
   138. 88

   230. 97
   275. 32

         
         

    35. 30
    40. 25

    20. 13
    27. 44

         
         

    93. 59
    98. 63

   210. 84
   247. 88

         
         

    75. 06
         

   458. 72
         

         
   533. 78

    2. 387
         

    0. 973
         

         
         

     179. 18 
            

     446. 37 
            

            
     625. 55 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 781
   41. 000

   41. 000
   39. 000

  0. 781
  2. 000

  10. 00
  25. 00

   0. 00
   0. 00

  40. 00
  32. 50

    0. 931
    3. 139

  50. 00
  57. 50

    0. 655
    1. 274

    1. 586 
    4. 414 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,      79. 76 ) =     159. 52( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   39. 000
   38. 000

  1. 000
       

   144. 73
   166. 91

   155. 82
         

    0. 512
         

      79. 76 
            



FORUM8

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

     
Sum  

         
         

       
       

         
         

         
   155. 82

         
         

            
      79. 76 

 

( 7) check l evel (  Cur rent  gr ound l evel :  G. L.  43. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

        45. 00 

      1011. 39 

   22. 48>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

        45. 00 
         0. 00 
         0. 00 
         0. 00 

        45. 00 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

         
         

  2. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

         
         

    20. 00
         

    25. 00
         

         
    45. 00

    1. 667
         

    0. 467
         

         
         

      33. 33 
            

      11. 67 
            

            
      45. 00 

    b. ac t i ve  eart h pr essur e moment

    Sum( Pa)  =      0. 00kN/ m    Sum( Ma)  =      0. 00kN. m/ m

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       363. 39 
       648. 00 
       324. 00 
      1563. 34 

      1011. 39 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     363. 39*  ( 1+  0. 000 ) =     363. 39( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   45. 598
   44. 000

   44. 000
   43. 000

         
         

  1. 598
       

  1. 000
       

       
       

    75. 71
   162. 00

   162. 00
   189. 00

         
         

     8. 41
    18. 00

    18. 00
    21. 00

         
         

    67. 30
   144. 00

   144. 00
   168. 00

         
         

   168. 83
         

   156. 00
         

         
   324. 83

    1. 702
         

    0. 487
         

         
         

     287. 39 
            

      76. 00 
            

            
     363. 39 
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    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   45. 598
   44. 000

   44. 000
   43. 000

  1. 598
  1. 000

  30. 00
  30. 00

   0. 00
   0. 00

  30. 00
  30. 00

    2. 768
    1. 732

  60. 00
  60. 00

    0. 923
    0. 577

    3. 690 
    2. 309 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,    1563. 34 ) =     648. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

    38. 04
    50. 82

    50. 82
    63. 60

   100. 38
   144. 73

   144. 73
   166. 91

         
         

    44. 43
         

    57. 21
         

   245. 12
         

   155. 82
         

         
   502. 58

    0. 524
         

    1. 519
         

    3. 060
         

    4. 512
         

         
         

      23. 28 
            

      86. 88 
            

     750. 13 
            

     703. 04 
            

            
    1563. 34 
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4. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    38. 000     5. 000      213. 24      631. 24    2. 96>=1. 20 

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

       213. 24 

       631. 24 

   2. 96>=1. 20 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       200. 00 
        13. 24 
         0. 00 

       213. 24 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

     362. 17 
     269. 07 

     631. 24 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   6. 000+   648. 00*  t an( 25. 00)  Deg.

          =   362. 17( kN/ m)

    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    108. 00+   0. 00 ) *   6. 000=   648. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.
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  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 

Sum  

   47. 000
   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   39. 000

         

   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   39. 000
   38. 000

         

  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  2. 000
  1. 000

  9. 000

   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    18. 00 
    36. 00 
     9. 00 
     9. 00 
     9. 00 
    18. 00 
     9. 00 

   108. 00 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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4. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 20 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      38. 000     5. 000       4017. 48        421. 64     9. 53>=1. 20  

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

      648. 00  
        5. 000 
        9. 00  
        5. 030 

      421. 64  

      314. 22  
        0. 00  
        0. 485 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

     4017. 48  

   9. 53>=1. 20 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

       693. 33
        13. 13
       392. 24
         0. 00

       314. 22

 H- f or ce       
    Hb( kN/ m)   

       200. 00 
        13. 24 
       269. 07 
         0. 00 

         0. 00 

    a. wat er  pr ess ur e

      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e
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      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =   648. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =     314. 22/    648. 00

          =  0. 485( m)

      Be= B-  2e

          =  6. 000-  2. 0*  0. 485

          =  5. 030( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/    648. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   43. 000
   42. 000
   41. 000
   39. 000

         

   42. 000
   41. 000
   39. 000
   38. 000

         

  1. 000
  1. 000
  2. 000
  1. 000

  5. 000

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
     9. 00 
    18. 00 
     9. 00 

    45. 00 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am
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4. 3 l andsi de sheet  pi l e

4. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   42. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       38. 100

     1108. 97 

     1665. 76 

 1. 502>=1. 50 

    i n use     

       38. 000 

     1140. 18  

     1760. 35  

 1. 544>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    27. 44

    27. 44
    31. 09

         
         

    24. 00
         

    19. 50
         

    30. 74
         

    37. 08
         

    47. 57
         

    29. 26
         

         
   188. 16

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    6. 051
         

    7. 510
         

         
         

      28. 00 
            

      49. 00 
            

     108. 13 
            

     167. 39 
            

     287. 87 
            

     219. 79 
            

            
     860. 18 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
     5. 00

     5. 00
     0. 00

         
         

     5. 00
         

    15. 00
         

    17. 50
         

    20. 00
         

     2. 50
         

         
    60. 00

    2. 667
         

    3. 556
         

    4. 476
         

    5. 833
         

    7. 333
         

         
         

      13. 33 
            

      53. 33 
            

      78. 33 
            

     116. 67 
            

      18. 33 
            

            
     280. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    23. 84
    36. 62

    36. 62
    49. 40

    75. 74
   120. 09

         
         

    30. 23
         

    43. 01
         

   195. 84
         

         
   269. 07

    4. 535
         

    5. 525
         

    7. 075
         

         
         

     137. 08 
            

     237. 61 
            

    1385. 65 
            

            
    1760. 35 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

      - 158. 60
       - 69. 13
       - 72. 76

 poi nt s       

  G. L.  42. 400 
  G. L.  46. 000 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

   39. 000
   38. 000

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    23. 79

    23. 79
    27. 44

    27. 44
    31. 09

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
    10. 00

    10. 00
     5. 00

     5. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    23. 84
    36. 62

    36. 62
    49. 40

    75. 74
    97. 92

    97. 92
   120. 09

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     7. 44

     7. 44
    14. 87

    10. 39
    15. 59

    15. 59
    20. 79

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    31. 00

    37. 58
    53. 91

    53. 91
    47. 81

    27. 70
    18. 91

    23. 39
    16. 85

    16. 85
    10. 31

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    23. 84 
    29. 18 

    29. 18 
    34. 53 

    65. 35 
    82. 33 

    82. 33 
    99. 31 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   42. 000
   41. 000
   40. 000
   38. 000
   36. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000
   25. 000

   41. 000
   40. 000
   38. 000
   36. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000
   25. 000
   24. 000

  1. 000
  1. 000
  2. 000
  2. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     8400
    70000
    64400
    14000
    47600
    53200
    53200
   117600
   137200
   165200
    67200
   106400
   123200
   106400

      673 
     2018 
    16820 
    15474 
     3364 
    11437 
    12783 
    12783 
    28257 
    32967 
    39694 
    16147 
    25566 
    29603 
    25566 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -
                (  L* s  )

    wher e,
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        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

     0. 03

     0. 24

     0. 48

     0. 72

     0. 96

     1. 20

     1. 44

     1. 68

     1. 92

     2. 16

     2. 40

     2. 64

     2. 88

     3. 12

     3. 36

     3. 64

     4. 12

     4. 64

     5. 16

     5. 68

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

                   

    31. 00

    40. 84

    44. 11

    47. 38

    50. 64

    53. 91

    52. 69

    51. 47

    50. 25

    49. 03

    47. 81

    25. 94

    24. 18

    22. 43

    20. 67

    18. 91

    22. 08

    20. 78

    19. 47

    18. 16

    16. 85

    15. 54

    14. 23

    12. 92

    11. 61

    10. 31

         

    37. 58

    40. 84

    44. 11

    47. 38

    50. 64

    53. 91

    52. 69

    51. 47

    50. 25

    49. 03

    27. 70

    25. 94

    24. 18

    22. 43

    20. 67

    23. 39

    22. 08

    20. 78

    19. 47

    18. 16

    16. 85

    15. 54

    14. 23

    12. 92

    11. 61

     0. 00

         

     6. 87

     8. 17

     8. 82

     9. 48

    10. 13

    10. 67

    10. 54

    10. 29

    10. 05

     9. 81

     7. 54

     5. 19

     4. 84

     4. 49

     4. 13

     4. 24

     4. 42

     4. 16

     3. 89

     3. 63

     3. 37

     3. 11

     2. 85

     2. 58

     2. 32

     1. 06

   205. 11

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    24. 90

    25. 97

    27. 04

    28. 11

    29. 18

    30. 25

    31. 32

    32. 39

    33. 46

    34. 53

    68. 75

    72. 14

    75. 54

    78. 93

    82. 33

    85. 73

    89. 12

    92. 52

    95. 91

    99. 31

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    23. 84

    24. 90

    25. 97

    27. 04

    28. 11

    29. 18

    30. 25

    31. 32

    32. 39

    33. 46

    65. 35

    68. 75

    72. 14

    75. 54

    78. 93

    82. 33

    85. 73

    89. 12

    92. 52

    95. 91

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    10. 05

    13. 75

    14. 43

    15. 11

    15. 79

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    69. 12

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

       67 

      135 

      135 

      135 

      135 

      269 

      404 

      404 

      404 

      404 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     3364 

     3364 

     3364 

     3364 

     3364 

     1682 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      15. 31mm(  G. L.  42. 400m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  

    - 3. 22
    - 2. 09
    - 0. 95
     0. 18
     1. 31
     2. 44
     3. 57
     4. 70
     5. 80
     6. 88
     7. 93
     8. 94
     9. 89
    10. 79
    11. 62
    12. 38
    13. 07
    13. 67
    14. 19
    14. 61

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     - 72. 76
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
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 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 act v el  

         

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
       67
      135
      135
      135
      135
      269
      404
      404
      404
      404
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     3364
     3364
     3364
     3364
     3364
     1682

         

    14. 94
    15. 16
    15. 29
    15. 31
    15. 23
    15. 05
    14. 77
    14. 39
    13. 92
    13. 37
    12. 74
    12. 04
    11. 28
    10. 47
     9. 61
     8. 72
     7. 80
     6. 86
     5. 91
     4. 96
     4. 00
     3. 04
     2. 08
     1. 12
     0. 17
    - 0. 79

         

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    35. 82 
    37. 02 
    38. 61 
    40. 19 
    41. 78 
    21. 69 
    14. 99 
    15. 52 
    16. 05 
    16. 58 
     5. 33 
     4. 09 
     4. 29 
     4. 49 
     4. 69 
     4. 89 
     5. 10 
     5. 30 
     5. 50 
     5. 70 
     5. 85 

          

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          - 1. 01
          - 1. 99
          - 1. 94
          - 1. 87
          - 1. 80
          - 3. 43
          - 4. 86
          - 4. 55
          - 4. 23
          - 3. 88
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
         - 13. 45
         - 10. 22
          - 7. 00
          - 3. 78
          - 0. 56
           1. 33

        - 135. 99

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 158. 60kN. m/ m(  G. L.  42. 400m )

    max shear f or ce     Smax=     - 69. 13kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      15. 31mm    (  G. L.  42. 400m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800

 - - - - - - - - - -
       0. 01
       0. 06
       0. 21
       0. 50
       0. 99
     - 12. 84
     - 26. 38
     - 39. 58
     - 52. 40
     - 64. 78
     - 76. 69
     - 88. 07
     - 98. 87
    - 109. 05
    - 118. 56
    - 127. 34
    - 135. 30
    - 142. 32
    - 148. 32
    - 153. 18
    - 156. 66
    - 158. 52
    - 158. 60
    - 156. 79
    - 152. 96
    - 147. 19
    - 139. 72
    - 130. 57
    - 119. 79
    - 107. 40
     - 94. 20
     - 80. 93
     - 67. 60
     - 54. 22
     - 40. 79
     - 28. 52
     - 18. 12
      - 9. 77
      - 3. 67
       0. 01
       1. 67

       0. 00
       0. 01
       0. 06
       0. 21
       0. 50
       0. 99
     - 12. 84
     - 26. 38
     - 39. 58
     - 52. 40
     - 64. 78
     - 76. 69
     - 88. 07
     - 98. 87
    - 109. 05
    - 118. 56
    - 127. 34
    - 135. 30
    - 142. 32
    - 148. 32
    - 153. 18
    - 156. 66
    - 158. 52
    - 158. 60
    - 156. 79
    - 152. 96
    - 147. 19
    - 139. 72
    - 130. 57
    - 119. 79
    - 107. 40
     - 94. 20
     - 80. 93
     - 67. 60
     - 54. 22
     - 40. 79
     - 28. 52
     - 18. 12
      - 9. 77
      - 3. 67
       0. 01
       1. 67

 - - - - - - - - - -
       0. 03
       0. 27
       0. 75
       1. 47
       2. 43
     - 69. 13
     - 67. 69
     - 66. 01
     - 64. 09
     - 61. 93
     - 59. 53
     - 56. 89
     - 54. 01
     - 50. 89
     - 47. 53
     - 43. 90
     - 39. 78
     - 35. 14
     - 29. 98
     - 24. 30
     - 17. 43
      - 9. 26
      - 0. 43
       9. 04
      19. 17
      28. 83
      37. 38
      45. 74
      53. 91
      61. 92
      66. 03
      66. 36
      66. 64
      66. 90
      67. 15
      61. 35
      52. 01
      41. 74
      30. 53
      18. 37
       8. 29

       0. 03
       0. 27
       0. 75
       1. 47
       2. 43
     - 69. 13
     - 67. 69
     - 66. 01
     - 64. 09
     - 61. 93
     - 59. 53
     - 56. 89
     - 54. 01
     - 50. 89
     - 47. 53
     - 43. 90
     - 39. 78
     - 35. 14
     - 29. 98
     - 24. 30
     - 17. 43
      - 9. 26
      - 0. 43
       9. 04
      19. 17
      28. 83
      37. 38
      45. 74
      53. 91
      61. 92
      66. 03
      66. 36
      66. 64
      66. 90
      67. 15
      61. 35
      52. 01
      41. 74
      30. 53
      18. 37
       8. 29
       1. 18

    - 3. 22
    - 2. 09
    - 0. 95
     0. 18
     1. 31
     2. 44
     3. 57
     4. 70
     5. 80
     6. 88
     7. 93
     8. 94
     9. 89
    10. 79
    11. 62
    12. 38
    13. 07
    13. 67
    14. 19
    14. 61
    14. 94
    15. 16
    15. 29
    15. 31
    15. 23
    15. 05
    14. 77
    14. 39
    13. 92
    13. 37
    12. 74
    12. 04
    11. 28
    10. 47
     9. 61
     8. 72
     7. 80
     6. 86
     5. 91
     4. 96
     4. 00
     3. 04

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      - 72. 76 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        - 1. 01 
        - 1. 99 
        - 1. 94 
        - 1. 87 
        - 1. 80 
        - 3. 43 
        - 4. 86 
        - 4. 55 
        - 4. 23 
        - 3. 88 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
       - 13. 45 
       - 10. 22 
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 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   43
   44
   45
   46

   38. 600
   38. 400
   38. 200
   38. 000

       1. 90
       1. 31
       0. 48
       0. 00

       1. 90
       1. 31
       0. 48
 - - - - - - - - - -

       1. 18
      - 2. 97
      - 4. 16
      - 2. 39

      - 2. 97
      - 4. 16
      - 2. 39
 - - - - - - - - - -

     2. 08
     1. 12
     0. 17
    - 0. 79

        - 7. 00 
        - 3. 78 
        - 0. 56 
         1. 33 

  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 158. 60kN. m/ m(  G. L.  42. 400m )

    max shear f or ce     Smax=         - 69. 13kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      15. 31mm    (  G. L.  42. 400m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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4. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               158. 60              0. 00             69. 13

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           88           180    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            3            83    O,   
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4. 3. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      72. 76      1. 800      130. 98 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        163         176    O,   
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4. 3. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     130. 98      1. 800       23. 58 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

        103           140    O,   
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4. 4 r i vers i de  sheet  pi l e

4. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   43. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       40. 470

      473. 40 

      711. 87 

 1. 504>=1. 50 

    i n use     

       38. 000 

      990. 18  

     3071. 08  

 3. 102>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    27. 44

    27. 44
    31. 09

         
         

    24. 00
         

    19. 50
         

    30. 74
         

    37. 08
         

    47. 57
         

    29. 26
         

         
   188. 16

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    6. 051
         

    7. 510
         

         
         

      28. 00 
            

      49. 00 
            

     108. 13 
            

     167. 39 
            

     287. 87 
            

     219. 79 
            

            
     860. 18 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     2. 00

     2. 00
     0. 00

         
         

     5. 00
         

     9. 00
         

     7. 00
         

     8. 00
         

     1. 00
         

         
    30. 00

    2. 667
         

    3. 481
         

    4. 476
         

    5. 833
         

    7. 333
         

         
         

      13. 33 
            

      31. 33 
            

      31. 33 
            

      46. 67 
            

       7. 33 
            

            
     130. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

    38. 04
    50. 82

    50. 82
    63. 60

   100. 38
   144. 73

   144. 73
   166. 91

         
         

    44. 43
         

    57. 21
         

   245. 12
         

   155. 82
         

         
   502. 58

    3. 524
         

    4. 519
         

    6. 060
         

    7. 512
         

         
         

     156. 57 
            

     258. 52 
            

    1485. 49 
            

    1170. 51 
            

            
    3071. 08 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

        72. 05
       - 44. 16
        45. 53

 poi nt s       

  G. L.  43. 200 
  G. L.  41. 200 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    27. 44

    27. 44
    31. 09

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     2. 00

     2. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    38. 04
    50. 82

    50. 82
    63. 60

   100. 38
   144. 73

   144. 73
   166. 91

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     8. 26
    15. 70

    15. 70
    23. 14

    16. 17
    26. 56

    26. 56
    31. 76

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    31. 00

    29. 31
    26. 21

    26. 21
    23. 11

     9. 97
     2. 88

     2. 88
     0. 00

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    29. 77 
    35. 12 

    35. 12 
    40. 46 

    84. 22 
   118. 17 

   118. 17 
   135. 15 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   43. 000
   42. 000
   41. 000
   39. 000
   37. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000

   42. 000
   41. 000
   39. 000
   37. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000
   25. 000

  1. 000
  1. 000
  2. 000
  2. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     8400
    70000
    64400
    14000
    47600
    53200
    53200
   117600
   137200
   165200
    67200
   106400
   123200
   106400

      673 
     2018 
    16820 
    15474 
     3364 
    11437 
    12783 
    12783 
    28257 
    32967 
    39694 
    16147 
    25566 
    29603 
    25566 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m
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        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

   43. 000

   42. 800

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

    31. 00

    28. 69

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

    29. 31

    28. 69

     0. 03

     0. 24

     0. 48

     0. 72

     0. 96

     1. 20

     1. 44

     1. 68

     1. 92

     2. 16

     2. 40

     2. 64

     2. 88

     3. 12

     3. 36

     3. 64

     4. 12

     4. 64

     5. 16

     5. 68

     5. 95

     5. 74

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    30. 84

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    29. 77

    30. 84

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

       67 

      135 
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

Ac t  e l a.            

Ac t  e l a.            

Ac t  e l a.            

                   

    28. 07

    27. 45

    26. 83

    26. 21

    25. 59

    24. 97

    24. 35

    23. 73

    23. 11

     9. 26

     8. 55

     7. 84

     7. 13

     6. 42

     5. 71

     5. 01

     4. 30

     3. 59

     2. 88

     2. 30

     1. 73

     1. 15

     0. 58

     0. 00

         

    28. 07

    27. 45

    26. 83

    26. 21

    25. 59

    24. 97

    24. 35

    23. 73

     9. 97

     9. 26

     8. 55

     7. 84

     7. 13

     6. 42

     5. 71

     5. 01

     4. 30

     3. 59

     2. 88

     2. 30

     1. 73

     1. 15

     0. 58

     0. 00

         

     5. 61

     5. 49

     5. 37

     5. 24

     5. 12

     4. 99

     4. 87

     4. 75

     3. 31

     1. 85

     1. 71

     1. 57

     1. 43

     1. 28

     1. 14

     1. 00

     0. 86

     0. 72

     0. 58

     0. 46

     0. 35

     0. 23

     0. 12

     0. 01

   118. 21

    31. 91

    32. 98

    34. 05

    35. 12

    36. 19

    37. 26

    38. 33

    39. 40

    40. 46

    87. 61

    91. 01

    94. 40

    97. 80

   101. 20

   104. 59

   107. 99

   111. 38

   114. 78

   118. 17

   121. 57

   124. 97

   128. 36

   131. 76

   135. 15

         

    31. 91

    32. 98

    34. 05

    35. 12

    36. 19

    37. 26

    38. 33

    39. 40

    84. 22

    87. 61

    91. 01

    94. 40

    97. 80

   101. 20

   104. 59

   107. 99

   111. 38

   114. 78

   118. 17

   121. 57

   124. 97

   128. 36

   131. 76

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

      135 

      135 

      135 

      269 

      404 

      404 

      404 

      404 

     1884 

     3364 

     3364 

     3364 

     3364 

     3364 

     3364 

     3364 

     3364 

     3364 

     3229 

     3095 

     3095 

     3095 

     3095 

     1547 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      - 5. 71mm(  G. L.  43. 000m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
       67
      135
      135
      135

     0. 70
     0. 25
    - 0. 19
    - 0. 64
    - 1. 08
    - 1. 53
    - 1. 97
    - 2. 41
    - 2. 85
    - 3. 26
    - 3. 66
    - 4. 03
    - 4. 37
    - 4. 68
    - 4. 96
    - 5. 19
    - 5. 39
    - 5. 54
    - 5. 64
    - 5. 70
    - 5. 71
    - 5. 68
    - 5. 60
    - 5. 48

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    44. 65 
    45. 84 
    47. 43 
    49. 02 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:      45. 53
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
           0. 38
           0. 76
           0. 75
           0. 74
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 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 act v el  
 act v el  
 act v el  
 act v el  

         

      135
      269
      404
      404
      404
      404
     1884
     3364
     3364
     3364
     3364
     3364
     3364
     3364
     3364
     3364
     3229
     3095
     3095
     3095
     3095
     1547

         

    - 5. 31
    - 5. 11
    - 4. 87
    - 4. 61
    - 4. 31
    - 4. 00
    - 3. 67
    - 3. 33
    - 2. 98
    - 2. 64
    - 2. 30
    - 1. 96
    - 1. 62
    - 1. 30
    - 0. 97
    - 0. 66
    - 0. 35
    - 0. 04
     0. 27
     0. 57
     0. 87
     1. 17

         

    50. 61 
    26. 10 
    17. 93 
    18. 46 
    18. 99 
    19. 52 
     6. 65 
     5. 21 
     5. 41 
     5. 61 
     5. 81 
     6. 02 
     6. 22 
     6. 42 
     6. 62 
     6. 82 
     7. 32 
     7. 86 
     8. 08 
     8. 30 
     8. 51 
     8. 68 

          

           0. 71
           1. 37
           1. 97
           1. 86
           1. 74
           1. 61
           6. 91
          11. 20
          10. 04
           8. 88
           7. 72
           6. 58
           5. 46
           4. 36
           3. 28
           2. 21
           1. 12
           0. 12
          - 0. 82
          - 1. 76
          - 2. 70
          - 1. 82

         118. 21

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=      72. 05kN. m/ m(  G. L.  43. 200m )

    max shear f or ce     Smax=     - 44. 16kN/ m  (  G. L.  41. 200m )

    max di spl ac ement    Del . xmax=      - 5. 71mm    (  G. L.  43. 000m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

 - - - - - - - - - -
      - 0. 01
      - 0. 06
      - 0. 21
      - 0. 50
      - 0. 99
       7. 39
      15. 48
      23. 24
      30. 61
      37. 55
      44. 00
      49. 94
      55. 29
      60. 02
      64. 08
      67. 41
      69. 92
      71. 50
      72. 05
      71. 46
      69. 76
      67. 06
      63. 40
      58. 78
      53. 23
      46. 90
      39. 95
      32. 37
      24. 17
      15. 33
       7. 22
       0. 98
      - 3. 60
      - 6. 71
      - 8. 57
      - 9. 36
      - 9. 29
      - 8. 56
      - 7. 33
      - 5. 81
      - 4. 18
      - 2. 62
      - 1. 29
      - 0. 37
       0. 00

       0. 00
      - 0. 01
      - 0. 06
      - 0. 21
      - 0. 50
      - 0. 99
       7. 39
      15. 48
      23. 24
      30. 61
      37. 55
      44. 00
      49. 94
      55. 29
      60. 02
      64. 08
      67. 41
      69. 92
      71. 50
      72. 05
      71. 46
      69. 76
      67. 06
      63. 40
      58. 78
      53. 23
      46. 90
      39. 95
      32. 37
      24. 17
      15. 33
       7. 22
       0. 98
      - 3. 60
      - 6. 71
      - 8. 57
      - 9. 36
      - 9. 29
      - 8. 56
      - 7. 33
      - 5. 81
      - 4. 18
      - 2. 62
      - 1. 29
      - 0. 37
 - - - - - - - - - -

 - - - - - - - - - -
      - 0. 03
      - 0. 27
      - 0. 75
      - 1. 47
      - 2. 43
      41. 90
      40. 46
      38. 78
      36. 86
      34. 70
      32. 30
      29. 66
      26. 78
      23. 66
      20. 30
      16. 66
      12. 54
       7. 90
       2. 74
      - 2. 94
      - 8. 51
     - 13. 48
     - 18. 34
     - 23. 09
     - 27. 75
     - 31. 61
     - 34. 77
     - 37. 90
     - 41. 03
     - 44. 16
     - 40. 56
     - 31. 21
     - 22. 88
     - 15. 57
      - 9. 28
      - 3. 98
       0. 34
       3. 69
       6. 11
       7. 61
       8. 15
       7. 80
       6. 64
       4. 64
       1. 83

      - 0. 03
      - 0. 27
      - 0. 75
      - 1. 47
      - 2. 43
      41. 90
      40. 46
      38. 78
      36. 86
      34. 70
      32. 30
      29. 66
      26. 78
      23. 66
      20. 30
      16. 66
      12. 54
       7. 90
       2. 74
      - 2. 94
      - 8. 51
     - 13. 48
     - 18. 34
     - 23. 09
     - 27. 75
     - 31. 61
     - 34. 77
     - 37. 90
     - 41. 03
     - 44. 16
     - 40. 56
     - 31. 21
     - 22. 88
     - 15. 57
      - 9. 28
      - 3. 98
       0. 34
       3. 69
       6. 11
       7. 61
       8. 15
       7. 80
       6. 64
       4. 64
       1. 83
 - - - - - - - - - -

     0. 70
     0. 25
    - 0. 19
    - 0. 64
    - 1. 08
    - 1. 53
    - 1. 97
    - 2. 41
    - 2. 85
    - 3. 26
    - 3. 66
    - 4. 03
    - 4. 37
    - 4. 68
    - 4. 96
    - 5. 19
    - 5. 39
    - 5. 54
    - 5. 64
    - 5. 70
    - 5. 71
    - 5. 68
    - 5. 60
    - 5. 48
    - 5. 31
    - 5. 11
    - 4. 87
    - 4. 61
    - 4. 31
    - 4. 00
    - 3. 67
    - 3. 33
    - 2. 98
    - 2. 64
    - 2. 30
    - 1. 96
    - 1. 62
    - 1. 30
    - 0. 97
    - 0. 66
    - 0. 35
    - 0. 04
     0. 27
     0. 57
     0. 87
     1. 17

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *       45. 53 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
         0. 38 
         0. 76 
         0. 75 
         0. 74 
         0. 71 
         1. 37 
         1. 97 
         1. 86 
         1. 74 
         1. 61 
         6. 91 
        11. 20 
        10. 04 
         8. 88 
         7. 72 
         6. 58 
         5. 46 
         4. 36 
         3. 28 
         2. 21 
         1. 12 
         0. 12 
        - 0. 82 
        - 1. 76 
        - 2. 70 
        - 1. 82 
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  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=          72. 05kN. m/ m(  G. L.  43. 200m )

    max shear f or ce     Smax=         - 44. 16kN/ m  (  G. L.  41. 200m )

    max di spl ac ement    Del . xmax=      - 5. 71mm    (  G. L.  43. 000m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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4. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.                72. 05              0. 00             44. 16

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           40           180    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            2            83    O,   



FORUM8

4. 4. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      45. 53      1. 800       81. 95 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        102         176    O,   
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4. 4. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

      81. 95      1. 800       14. 75 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         64           140    O,   



FORUM8

5. 1 cal cul at i on o f  ext ernal  f or ces
  des i gn s ei smi ci t y duri ng an ear t hquake  :  ,h= 0. 04

  des i gn s ei smi ci t y met hod:  r i ver  s t andard equat i on

           Gam. sat  ,h' = - - - - - - - - - - - - - - - - - - *  ,h        Gam. sat -  Gam. w

    wher e,

      Gam. sat :  so i l  s at ur at ed wei ght

      Gam. w  :  wat er  uni t  wei ght

5. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e(  r i ver si de sect i on:  worki ng ext er nal  f or ce  )

    H. W. L.   46. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

     0. 00 
    20. 00 

    20. 00 
    30. 00 

    30. 00 
    40. 00 

    40. 00 
    35. 00 

    35. 00 
    25. 00 

    25. 00 
    20. 00 
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( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h) + q ) -  2c*Sqr t ( ,a)

                         c os 2( Phi -  Thet a)  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

  i n c as e of  c l ay,  ,h= 0 i n 10m bel ow GL and act i ve ear t h pres sure  i s  l i nearl y est i mat ed

  ,h = 0 f or  c l ay i n 10m bel ow GL.

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 739

   39. 739
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  1. 000
       

  1. 261
       

  0. 739
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    29. 35

    29. 35
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 789
  0. 789

  0. 789
  0. 789

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 789
  0. 789

  0. 555
  0. 555

  0. 555
  0. 555

  0. 555
  0. 555

  0. 386
  0. 386

  0. 386
  0. 386

  0. 318
  0. 318

  0. 464
  0. 464

  0. 386
  0. 386

  0. 318
  0. 318

  0. 318
  0. 318

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     3. 09 

     3. 09 
    11. 44 

    24. 83 
    39. 03 

    25. 08 
    30. 08 

    30. 08 
    35. 08 

    35. 08 
    40. 07 

    25. 78 
    29. 26 

    29. 26 
    32. 73 

    25. 95 
    28. 82 

    44. 87 
    49. 05 

    39. 68 
    43. 15 

    34. 55 
    37. 41 

    37. 41 
    40. 28 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt ( { si n( Phi ) *  si n( Phi -  Thet a) /  c os ( Thet a) } ] 2

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   36. 000

   36. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

   25. 000
   24. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  1. 306
  1. 306

  1. 913
  1. 913

  1. 913
  1. 913

  1. 913
  1. 913

  2. 850
  2. 850

  2. 850
  2. 850

  3. 525
  3. 525

  2. 327
  2. 327

  2. 850
  2. 850

  3. 525
  3. 525

  3. 525
  3. 525

      22. 85 
      34. 61 

      34. 61 
      46. 36 

      72. 39 
     114. 27 

     114. 27 
     156. 15 

      93. 37 
     116. 87 

     165. 41 
     182. 62 

     182. 62 
     199. 84 

     199. 84 
     217. 06 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     449. 93 
     481. 65 

     323. 67 
     344. 61 

     418. 50 
     444. 15 

     545. 10 
     576. 82 

     576. 82 
     608. 54 



FORUM8

( 4) ac t i ve eart h press ure i nt ensi t y t abl e (  embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 704
       

  0. 490
       

  0. 490
       

  0. 490
       

  0. 333
       

  0. 333
       

  0. 271
       

  0. 406
       

  0. 333
       

  0. 271
       

  0. 271
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    20. 13
    27. 44

    27. 44
    34. 74

    65. 60
    78. 27

    52. 19
    56. 60

    56. 60
    61. 01

    61. 01
    65. 42

    42. 45
    45. 45

    45. 45
    48. 45

    38. 37
    40. 81

    63. 97
    67. 62

    54. 45
    57. 45

    45. 68
    48. 12

    48. 12
    50. 56

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    20. 13 
    27. 44 

    27. 44 
    34. 74 

    65. 60 
    78. 27 

    52. 19 
    56. 60 

    56. 60 
    61. 01 

    61. 01 
    65. 42 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    38. 37 
    40. 81 

    63. 97 
    67. 62 

    54. 45 
    57. 45 

    45. 68 
    48. 12 

    48. 12 
    50. 56 



FORUM8

( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  3. 000
       

  3. 000
       

  3. 000
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  1. 420
       

  2. 040
       

  2. 040
       

  2. 040
       

  3. 000
       

  3. 000
       

  3. 690
       

  2. 464
       

  3. 000
       

  3. 690
       

  3. 690
       

       0. 00 
      54. 00 

      54. 00 
     162. 00 

     162. 00 
     189. 00 

     113. 31 
     126. 09 

     126. 09 
     138. 88 

     230. 97 
     275. 32 

     275. 32 
     319. 67 

     190. 01 
     215. 57 

     303. 91 
     322. 27 

     322. 27 
     340. 62 

     340. 62 
     358. 98 

     520. 64 
     547. 64 

     547. 64 
     574. 64 

     702. 65 
     735. 86 

     497. 07 
     519. 25 

     628. 64 
     655. 64 

     802. 29 
     835. 50 

     835. 50 
     868. 71 



FORUM8

( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  pass i ve  r es i s t ant  moment  bel ow)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  1. 306
  1. 306

  1. 913
  1. 913

  1. 913
  1. 913

  1. 913
  1. 913

  2. 850
  2. 850

  2. 850
  2. 850

  3. 525
  3. 525

  2. 327
  2. 327

  2. 850
  2. 850

  3. 525
  3. 525

  3. 525
  3. 525

      22. 85 
      34. 61 

      34. 61 
      46. 36 

      72. 39 
     114. 27 

     114. 27 
     156. 15 

      93. 37 
     116. 87 

     165. 41 
     182. 62 

     182. 62 
     199. 84 

     199. 84 
     217. 06 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     449. 93 
     481. 65 

     323. 67 
     344. 61 

     418. 50 
     444. 15 

     545. 10 
     576. 82 

     576. 82 
     608. 54 



FORUM8

( 7) se i smi c i t y f or  i ner t i a f orc e,  H- f orc e  di s t r i but i on t abl e ( embankment  sect i on:  f or  i ner t i a moment )

    s e i s mi ci t y f or  i nert i a f or ce  i s  l i near l y di st r i but ed f r om GL t o 10m dept h,

  c al c ul at e wi t h reduc i ng se i s mi c i t y.  Regardl ess WT,  desi gn s e i s mi ci t y i s  c onsi der ed usi ng next  

  equat i on.  Bas i c  des i gn s ei smi c i t y i s appl i ed wi t h i nput  des i gn s ei s mi ci t y f or  t he case  of

  ear t hquake.

      pe= Gam. *  B* ,h

      wher e,

        pe   :  i nert i a f or c e i nt ensi t y,  H- f or ce ,  f or  eac h l ayer  ( t op and bot t om)

        Gam. :  wet  wei ght  o f  each l ayer

        B   :  embankment  wi dt h i n use  (  6. 000 ) m

        ,h  :  des i gn s ei s mi c i t y f or  eac h l ayer  ( t op and bot t om)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

   s oi l  uni t  wei ght

 wet  
Gam. t

 sub 
Gam. '

 s at    
Gam. sat

 s e i s-  
 mi ci t y
   ,h  

  i ner t i a   
 H- c ompo    
pe=Gam. . B. ,h

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0360

 0. 0360
 0. 0320

 0. 0320
 0. 0240

 0. 0240
 0. 0160

 0. 0160
 0. 0080

 0. 0080
 0. 0040

 0. 0040
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

       4. 32 
       4. 32 

       4. 32 
       4. 32 

       4. 32 
       4. 32 

 *      4. 32 
 *      3. 89 

 *      3. 89 
 *      3. 46 

 *      3. 46 
 *      2. 59 

 *      2. 59 
 *      1. 73 

 *      1. 73 
 *      0. 86 

 *      0. 86 
 *      0. 43 

 *      0. 43 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

  Not e : *  c harac t er  shows a s ec t i on wher e  l i nearl y reduc ed s ei s mi ci t y.



FORUM8

5. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   44. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

     0. 00 
    10. 00 

    10. 00 
    20. 00 

    20. 00 
    15. 00 

    15. 00 
     5. 00 

     5. 00 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 789
  0. 789

  0. 789
  0. 789

  0. 464
  0. 464

  0. 464
  0. 464

  0. 789
  0. 789

  0. 555
  0. 555

  0. 555
  0. 555

  0. 555
  0. 555

  0. 386
  0. 386

  0. 386
  0. 386

  0. 318
  0. 318

  0. 464
  0. 464

  0. 386
  0. 386

  0. 318
  0. 318

  0. 318
  0. 318

     0. 00 
     6. 43 

     6. 43 
    19. 29 

    20. 84 
    24. 31 

    31. 93 
    39. 03 

    39. 03 
    46. 13 

    23. 98 
    32. 34 

    32. 34 
    40. 70 

    74. 53 
    88. 72 

    60. 07 
    65. 06 

    65. 06 
    70. 06 

    70. 06 
    75. 06 

    50. 10 
    53. 57 

    53. 57 
    57. 04 

    46. 00 
    48. 87 

    74. 13 
    78. 30 

    63. 99 
    67. 46 

    54. 60 
    57. 46 

    57. 46 
    60. 33 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   36. 000

   36. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

   25. 000
   24. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  1. 306
  1. 306

  1. 913
  1. 913

  1. 913
  1. 913

  1. 913
  1. 913

  2. 850
  2. 850

  2. 850
  2. 850

  3. 525
  3. 525

  2. 327
  2. 327

  2. 850
  2. 850

  3. 525
  3. 525

  3. 525
  3. 525

      22. 85 
      34. 61 

      34. 61 
      46. 36 

      72. 39 
     114. 27 

     114. 27 
     156. 15 

      93. 37 
     116. 87 

     165. 41 
     182. 62 

     182. 62 
     199. 84 

     199. 84 
     217. 06 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     449. 93 
     481. 65 

     323. 67 
     344. 61 

     418. 50 
     444. 15 

     545. 10 
     576. 82 

     576. 82 
     608. 54 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.



FORUM8

( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   36. 000

   36. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

   25. 000
   24. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 826
       

  0. 658
       

  0. 658
       

  0. 658
       

  0. 500
       

  0. 500
       

  0. 426
       

  0. 577
       

  0. 500
       

  0. 426
       

  0. 426
       

       0. 00 
       7. 44 

       7. 44 
      14. 87 

      10. 39 
      20. 79 

      20. 79 
      31. 18 

      44. 62 
      59. 50 

      47. 37 
      53. 30 

      53. 30 
      59. 22 

      59. 22 
      65. 14 

      49. 50 
      54. 00 

      54. 00 
      58. 50 

      49. 89 
      53. 73 

      72. 75 
      77. 95 

      67. 50 
      72. 00 

      61. 40 
      65. 24 

      65. 24 
      69. 08 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.



FORUM8

5. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  r i vers i de sheet  pi l e cal c ul at i on i s  s hown.

( 1) wat er  press ure  t abl e ( embankment  s ec t i on)

    H. W. L.   44. 000( m)

    L. W. L.   43. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

     0. 00 
    10. 00 

    10. 00 
     8. 00 

     8. 00 
     6. 00 

     6. 00 
     2. 00 

     2. 00 
     0. 00 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( embankment  sect i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    99. 00

    99. 00
   117. 00

   117. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

   207. 00
   216. 00

   216. 00
   225. 00

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 789
  0. 789

  0. 789
  0. 789

  0. 464
  0. 464

  0. 464
  0. 464

  0. 789
  0. 789

  0. 555
  0. 555

  0. 555
  0. 555

  0. 555
  0. 555

  0. 386
  0. 386

  0. 386
  0. 386

  0. 318
  0. 318

  0. 464
  0. 464

  0. 386
  0. 386

  0. 318
  0. 318

  0. 318
  0. 318

     0. 00 
     6. 43 

     6. 43 
    19. 29 

    20. 84 
    24. 31 

    31. 93 
    39. 03 

    39. 03 
    46. 13 

    23. 98 
    32. 34 

    32. 34 
    40. 70 

    74. 53 
    88. 72 

    60. 07 
    65. 06 

    65. 06 
    70. 06 

    70. 06 
    75. 06 

    50. 10 
    53. 57 

    53. 57 
    57. 04 

    46. 00 
    48. 87 

    74. 13 
    78. 30 

    63. 99 
    67. 46 

    54. 60 
    57. 46 

    57. 46 
    60. 33 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( r i versi de  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  10. 00
       

  20. 00
       

  20. 00
       

  20. 00
       

  30. 00
       

  30. 00
       

  35. 00
       

  25. 00
       

  30. 00
       

  35. 00
       

  35. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  1. 306
  1. 306

  1. 913
  1. 913

  1. 913
  1. 913

  1. 913
  1. 913

  2. 850
  2. 850

  2. 850
  2. 850

  3. 525
  3. 525

  2. 327
  2. 327

  2. 850
  2. 850

  3. 525
  3. 525

  3. 525
  3. 525

      22. 85 
      34. 61 

      34. 61 
      46. 36 

      72. 39 
     114. 27 

     114. 27 
     156. 15 

      93. 37 
     116. 87 

     165. 41 
     182. 62 

     182. 62 
     199. 84 

     199. 84 
     217. 06 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     449. 93 
     481. 65 

     323. 67 
     344. 61 

     418. 50 
     444. 15 

     545. 10 
     576. 82 

     576. 82 
     608. 54 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( r i versi de  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   37. 000

   37. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

   27. 000
   26. 000

   26. 000
   25. 000

  1. 000
       

  1. 000
       

  2. 000
       

  2. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    36. 00

    36. 00
    54. 00

    54. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 826
       

  0. 658
       

  0. 658
       

  0. 658
       

  0. 500
       

  0. 500
       

  0. 426
       

  0. 577
       

  0. 500
       

  0. 426
       

  0. 426
       

       0. 00 
       7. 44 

       7. 44 
      14. 87 

      10. 39 
      20. 79 

      20. 79 
      31. 18 

      44. 62 
      59. 50 

      47. 37 
      53. 30 

      53. 30 
      59. 22 

      59. 22 
      65. 14 

      49. 50 
      54. 00 

      54. 00 
      58. 50 

      49. 89 
      53. 73 

      72. 75 
      77. 95 

      67. 50 
      72. 00 

      61. 40 
      65. 24 

      65. 24 
      69. 08 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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5. 2 St abi l i t y anal ysi s

5. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or     
Curr ent  gr ound l evel  

   38. 000
   39. 000
   41. 000
   42. 000
   39. 000
   43. 000

    5. 000
    4. 000
    2. 000
    1. 000
    4. 000
    0. 000

       503. 47  
       478. 72  
       276. 35  
       165. 21  
       478. 72  
        82. 08  

      1935. 14  
      1379. 34  
      1721. 22  
      1583. 47  
      1379. 34  
      1335. 39  

   3. 84>=1. 00 
   2. 88>=1. 00 
   6. 23>=1. 00 
   9. 58>=1. 00 
   2. 88>=1. 00 
  16. 27>=1. 00 

 

( 2) check l evel (  Embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       503. 47 

      1935. 14 

    3. 84>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       693. 33 
         3. 66 
       372. 50 
         0. 00 
       165. 96 
        13. 02 

       503. 47 
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    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    25. 00

    25. 00
    20. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    60. 00
         

    22. 50
         

         
   200. 00

    6. 667
         

    5. 467
         

    4. 476
         

    3. 511
         

    2. 056
         

    0. 519
         

         
         

     133. 33 
            

     136. 67 
            

     156. 67 
            

     131. 67 
            

     123. 33 
            

      11. 67 
            

            
     693. 33 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 739

   39. 739
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 261
       

  0. 739
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     3. 09

     3. 09
     7. 27

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     1. 14
         

     5. 18
         

         
     6. 32

    4. 500
         

    3. 500
         

    2. 369
         

    1. 246
         

    0. 433
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       1. 42 
            

       2. 24 
            

            
       3. 66 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    22. 85
    34. 61

    34. 61
    46. 36

    72. 39
   114. 27

         
         

    28. 73
         

    40. 48
         

   186. 66
         

         
   255. 87

    3. 466
         

    2. 476
         

    0. 925
         

         
         

      99. 58 
            

     100. 23 
            

     172. 70 
            

            
     372. 50 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    33. 48( kN/ m)

        Me = Sum( Me) + Mew

           =     165. 96( kN. m/ m)
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      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

     3. 46
     2. 59

     2. 59
     2. 16

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

     6. 05
         

     2. 38
         

         
    33. 48

    8. 500
         

    7. 000
         

    5. 500
         

    4. 509
         

    3. 510
         

    2. 048
         

    0. 515
         

         
         

      36. 72 
            

      60. 48 
            

      23. 76 
            

      18. 50 
            

      12. 89 
            

      12. 38 
            

       1. 22 
            

            
     165. 96 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=      13. 02( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    6. 200

   moment    
    Mwd     
   kN. m/ m   

      13. 02 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.
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  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1935. 14 
         0. 00 
       486. 00 
         0. 00 

      1935. 14 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     860. 06*  ( 1+  1. 250 ) =    1935. 14( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   40. 718
   39. 000

   39. 000
   38. 000

         
         

  1. 718
       

  1. 000
       

       
       

   237. 22
   275. 32

   275. 32
   297. 50

         
         

    21. 16
    27. 44

    27. 44
    31. 09

         
         

   216. 06
   247. 88

   247. 88
   266. 40

         
         

   398. 53
         

   257. 14
         

         
   655. 67

    1. 839
         

    0. 494
         

         
         

     733. 04 
            

     127. 03 
            

            
     860. 06 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   40. 718
   39. 000

   39. 000
   38. 000

  1. 718
  1. 000

  25. 00
  25. 00

   0. 00
   0. 00

  32. 50
  32. 50

    2. 697
    1. 570

  57. 50
  57. 50

    1. 094
    0. 637

    3. 791 
    2. 207 

    5. 998 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.
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      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  39. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       478. 72 

      1379. 34 

    2. 88>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       504. 17 
         0. 28 
       170. 27 
         0. 00 
       133. 63 
        10. 92 

       478. 72 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    25. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    60. 00
         

         
   177. 50

    5. 667
         

    4. 467
         

    3. 476
         

    2. 511
         

    1. 056
         

         
         

     113. 33 
            

     111. 67 
            

     121. 67 
            

      94. 17 
            

      63. 33 
            

            
     504. 17 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 739

   39. 739
   39. 000

         
         

  1. 000
       

  1. 000
       

  1. 261
       

  0. 739
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     3. 09

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     1. 14
         

         
     1. 14

    3. 500
         

    2. 500
         

    1. 369
         

    0. 246
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 28 
            

            
       0. 28 



FORUM8

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    22. 85
    34. 61

    34. 61
    46. 36

    72. 39
    93. 33

         
         

    28. 73
         

    40. 48
         

    82. 86
         

         
   152. 07

    2. 466
         

    1. 476
         

    0. 479
         

         
         

      70. 85 
            

      59. 74 
            

      39. 68 
            

            
     170. 27 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    31. 10( kN/ m)

        Me = Sum( Me) + Mew

           =     133. 63( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

     3. 46
     2. 59

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

     6. 05
         

         
    31. 10

    7. 500
         

    6. 000
         

    4. 500
         

    3. 509
         

    2. 510
         

    1. 048
         

         
         

      32. 40 
            

      51. 84 
            

      19. 44 
            

      14. 40 
            

       9. 22 
            

       6. 34 
            

            
     133. 63 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght
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            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=      10. 92( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    5. 200

   moment    
    Mwd     
   kN. m/ m   

      10. 92 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1251. 11 
       128. 23 
       486. 00 
        64. 11 

      1379. 34 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     625. 55*  ( 1+  1. 000 ) =    1251. 11( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 781
   41. 000

   41. 000
   39. 000

         
         

  0. 781
       

  2. 000
       

       
       

   128. 89
   138. 88

   230. 97
   275. 32

         
         

    35. 30
    40. 25

    20. 13
    27. 44

         
         

    93. 59
    98. 63

   210. 84
   247. 88

         
         

    75. 06
         

   458. 72
         

         
   533. 78

    2. 387
         

    0. 973
         

         
         

     179. 18 
            

     446. 37 
            

            
     625. 55 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 781
   41. 000

   41. 000
   39. 000

  0. 781
  2. 000

  10. 00
  25. 00

   0. 00
   0. 00

  40. 00
  32. 50

    0. 931
    3. 139

  50. 00
  57. 50

    0. 655
    1. 274

    1. 586 
    4. 414 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )
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           = 2*  mi n(      486. 00,      64. 11 ) =     128. 23( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   39. 000
   38. 000

         
         

  1. 000
       

       
       

   114. 27
   135. 21

         
         

   124. 74
         

         
   124. 74

    0. 514
         

         
         

      64. 11 
            

            
      64. 11 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  41. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       276. 35 

      1721. 22 

    6. 23>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       205. 83 
         0. 00 
        13. 39 
         0. 00 
        77. 18 
         6. 72 

       276. 35 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

         
   117. 50

    3. 667
         

    2. 467
         

    1. 476
         

    0. 511
         

         
         

      73. 33 
            

      61. 67 
            

      51. 67 
            

      19. 17 
            

            
     205. 83 
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    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  1. 000
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

         
         

     0. 00
         

     0. 00
         

         
     0. 00

    1. 500
         

    0. 500
         

         
         

       0. 00 
            

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   42. 000
   41. 000

         
         

  1. 000
       

       
       

    22. 85
    34. 61

         
         

    28. 73
         

         
    28. 73

    0. 466
         

         
         

      13. 39 
            

            
      13. 39 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    25. 06( kN/ m)

        Me = Sum( Me) + Mew

           =      77. 18( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

         
    25. 06

    5. 500
         

    4. 000
         

    2. 500
         

    1. 509
         

    0. 510
         

         
         

      23. 76 
            

      34. 56 
            

      10. 80 
            

       6. 19 
            

       1. 87 
            

            
      77. 18 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3
        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )
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          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=       6. 72( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    3. 200

   moment    
    Mwd     
   kN. m/ m   

       6. 72 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       749. 22 
       972. 00 
       486. 00 
       514. 21 

      1721. 22 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     499. 48*  ( 1+  0. 500 ) =     749. 22( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 839
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  0. 839
       

  1. 000
       

  1. 000
       

       
       

   166. 35
   189. 00

   113. 31
   126. 09

   126. 09
   138. 88

         
         

    18. 48
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

         
         

   147. 86
   168. 00

    85. 74
    92. 18

    92. 18
    98. 63

         
         

   132. 50
         

    88. 96
         

    95. 41
         

         
   316. 87

    2. 411
         

    1. 494
         

    0. 494
         

         
         

     319. 41 
            

     132. 90 
            

      47. 17 
            

            
     499. 48 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   43. 839
   43. 000
   42. 000

   43. 000
   42. 000
   41. 000

  0. 839
  1. 000
  1. 000

  30. 00
  10. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  40. 00
  40. 00

    1. 453
    1. 192
    1. 192

  60. 00
  50. 00
  50. 00

    0. 484
    0. 839
    0. 839

    1. 938 
    2. 031 
    2. 031 

    5. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )   
        cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)
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        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,     514. 21 ) =     972. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

       
       

    72. 39
   114. 27

   114. 27
   135. 21

         
         

   186. 66
         

   124. 74
         

         
   311. 40

    1. 075
         

    2. 514
         

         
         

     200. 62 
            

     313. 59 
            

            
     514. 21 

 

( 5) check l evel (  Layer  boundary s urf ac e:  G. L.  42. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       165. 21 

      1583. 47 

    9. 58>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       106. 67 
         0. 00 
         0. 00 
         0. 00 
        53. 93 
         4. 62 

       165. 21 

    a. wat er  pr ess ur e moment
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      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

         
    80. 00

    2. 667
         

    1. 467
         

    0. 476
         

         
         

      53. 33 
            

      36. 67 
            

      16. 67 
            

            
     106. 67 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

     
Sum  

   43. 000
   42. 000

         
         

  1. 000
       

       
       

     0. 00
     0. 00

         
         

     0. 00
         

         
     0. 00

    0. 500
         

         
         

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    21. 38( kN/ m)

        Me = Sum( Me) + Mew

           =      53. 93( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

         
    21. 38

    4. 500
         

    3. 000
         

    1. 500
         

    0. 509
         

         
         

      19. 44 
            

      25. 92 
            

       6. 48 
            

       2. 09 
            

            
      53. 93 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3
        Lwd  =   - - - - *  y                  5
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        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=       4. 62( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    2. 200

   moment    
    Mwd     
   kN. m/ m   

       4. 62 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       611. 47 
       972. 00 
       486. 00 
       846. 83 

      1583. 47 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     489. 18*  ( 1+  0. 250 ) =     611. 47( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   44. 718
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  0. 718
       

  1. 000
       

  1. 000
       

       
       

   123. 23
   162. 00

   162. 00
   189. 00

   113. 31
   126. 09

         
         

    13. 69
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

         
         

   109. 54
   144. 00

   144. 00
   168. 00

    85. 74
    92. 18

         
         

    91. 02
         

   156. 00
         

    88. 96
         

         
   335. 98

    2. 343
         

    1. 487
         

    0. 494
         

         
         

     213. 23 
            

     232. 00 
            

      43. 94 
            

            
     489. 18 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   44. 718
   44. 000
   43. 000

   44. 000
   43. 000
   42. 000

  0. 718
  1. 000
  1. 000

  30. 00
  30. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  30. 00
  40. 00

    1. 244
    1. 732
    1. 192

  60. 00
  60. 00
  50. 00

    0. 415
    0. 577
    0. 839

    1. 658 
    2. 309 
    2. 031 

    5. 998 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h
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                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,     846. 83 ) =     972. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

       
       

    34. 61
    46. 36

    72. 39
   114. 27

   114. 27
   135. 21

         
         

    40. 48
         

   186. 66
         

   124. 74
         

         
   351. 88

    0. 524
         

    2. 075
         

    3. 514
         

         
         

      21. 22 
            

     387. 27 
            

     438. 33 
            

            
     846. 83 

 

( 6) check l evel (  Mi n s af et y f ac t or :  G. L.  39. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       478. 72 

      1379. 34 

    2. 88>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       504. 17 
         0. 28 
       170. 27 
         0. 00 
       133. 63 
        10. 92 

       478. 72 

    a. wat er  pr ess ur e moment



FORUM8

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    25. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    60. 00
         

         
   177. 50

    5. 667
         

    4. 467
         

    3. 476
         

    2. 511
         

    1. 056
         

         
         

     113. 33 
            

     111. 67 
            

     121. 67 
            

      94. 17 
            

      63. 33 
            

            
     504. 17 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 739

   39. 739
   39. 000

         
         

  1. 000
       

  1. 000
       

  1. 261
       

  0. 739
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     3. 09

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     1. 14
         

         
     1. 14

    3. 500
         

    2. 500
         

    1. 369
         

    0. 246
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 28 
            

            
       0. 28 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    22. 85
    34. 61

    34. 61
    46. 36

    72. 39
    93. 33

         
         

    28. 73
         

    40. 48
         

    82. 86
         

         
   152. 07

    2. 466
         

    1. 476
         

    0. 479
         

         
         

      70. 85 
            

      59. 74 
            

      39. 68 
            

            
     170. 27 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    31. 10( kN/ m)

        Me = Sum( Me) + Mew

           =     133. 63( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)



FORUM8

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

     3. 46
     2. 59

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

     6. 05
         

         
    31. 10

    7. 500
         

    6. 000
         

    4. 500
         

    3. 509
         

    2. 510
         

    1. 048
         

         
         

      32. 40 
            

      51. 84 
            

      19. 44 
            

      14. 40 
            

       9. 22 
            

       6. 34 
            

            
     133. 63 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3
        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=      10. 92( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    5. 200

   moment    
    Mwd     
   kN. m/ m   

      10. 92 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1251. 11 
       128. 23 
       486. 00 
        64. 11 

      1379. 34 



FORUM8

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     625. 55*  ( 1+  1. 000 ) =    1251. 11( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   41. 781
   41. 000

   41. 000
   39. 000

         
         

  0. 781
       

  2. 000
       

       
       

   128. 89
   138. 88

   230. 97
   275. 32

         
         

    35. 30
    40. 25

    20. 13
    27. 44

         
         

    93. 59
    98. 63

   210. 84
   247. 88

         
         

    75. 06
         

   458. 72
         

         
   533. 78

    2. 387
         

    0. 973
         

         
         

     179. 18 
            

     446. 37 
            

            
     625. 55 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 781
   41. 000

   41. 000
   39. 000

  0. 781
  2. 000

  10. 00
  25. 00

   0. 00
   0. 00

  40. 00
  32. 50

    0. 931
    3. 139

  50. 00
  57. 50

    0. 655
    1. 274

    1. 586 
    4. 414 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,      64. 11 ) =     128. 23( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   39. 000
   38. 000

  1. 000
       

   114. 27
   135. 21

   124. 74
         

    0. 514
         

      64. 11 
            



FORUM8

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

     
Sum  

         
         

       
       

         
         

         
   124. 74

         
         

            
      64. 11 

 

( 7) check l evel (  Cur rent  gr ound l evel :  G. L.  43. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

        82. 08 

      1335. 39 

   16. 27>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

        45. 00 
         0. 00 
         0. 00 
         0. 00 
        34. 56 
         2. 52 

        82. 08 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

         
         

  2. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

         
         

    20. 00
         

    25. 00
         

         
    45. 00

    1. 667
         

    0. 467
         

         
         

      33. 33 
            

      11. 67 
            

            
      45. 00 

    b. ac t i ve  eart h pr essur e moment

    Sum( Pa)  =      0. 00kN/ m    Sum( Ma)  =      0. 00kN. m/ m

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    17. 28( kN/ m)

        Me = Sum( Me) + Mew

           =      34. 56( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)



FORUM8

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

         
         

     4. 32
         

     8. 64
         

     4. 32
         

         
    17. 28

    3. 500
         

    2. 000
         

    0. 500
         

         
         

      15. 12 
            

      17. 28 
            

       2. 16 
            

            
      34. 56 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=       2. 52( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    1. 200

   moment    
    Mwd     
   kN. m/ m   

       2. 52 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       363. 39 
       972. 00 
       486. 00 
      1214. 05 

      1335. 39 
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    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     363. 39*  ( 1+  0. 000 ) =     363. 39( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   45. 598
   44. 000

   44. 000
   43. 000

         
         

  1. 598
       

  1. 000
       

       
       

    75. 71
   162. 00

   162. 00
   189. 00

         
         

     8. 41
    18. 00

    18. 00
    21. 00

         
         

    67. 30
   144. 00

   144. 00
   168. 00

         
         

   168. 83
         

   156. 00
         

         
   324. 83

    1. 702
         

    0. 487
         

         
         

     287. 39 
            

      76. 00 
            

            
     363. 39 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   45. 598
   44. 000

   44. 000
   43. 000

  1. 598
  1. 000

  30. 00
  30. 00

   0. 00
   0. 00

  30. 00
  30. 00

    2. 768
    1. 732

  60. 00
  60. 00

    0. 923
    0. 577

    3. 690 
    2. 309 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,    1214. 05 ) =     972. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   43. 000
   42. 000

  1. 000
       

    22. 85
    34. 61

    28. 73
         

    0. 534
         

      15. 34 
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  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   2 
     

   3 
     

   4 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         

  1. 000
       

  2. 000
       

  1. 000
       

       
       

    34. 61
    46. 36

    72. 39
   114. 27

   114. 27
   135. 21

         
         

    40. 48
         

   186. 66
         

   124. 74
         

         
   380. 61

    1. 524
         

    3. 075
         

    4. 514
         

         
         

      61. 70 
            

     573. 93 
            

     563. 07 
            

            
    1214. 05 

 



FORUM8

5. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    38. 000     5. 000      241. 90      618. 04    2. 55>=1. 00 

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

       241. 90 

       618. 04 

   2. 55>=1. 00 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc
 i nert i a f orc e           Fe
 dynami c  hydr aul i c  pr r s Fwd

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       200. 00 
         6. 32 
         0. 00 
        33. 48 
         2. 10 

       241. 90 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

    d. i ner t i a f or ce

      t abl e of  i ner t i a f or ce  when s hear  def ormat i on f ai l ures i s chec k at  t i p of  embedment .

    e . dynami c hydraul i c  pr es sure

    t abl e of  dynami c hydr aul i c  pr es s.  when s hear def orm.  f ai l ures i s  chec ked at  t i p of  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

     362. 17 
     255. 87 

     618. 04 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   6. 000+   648. 00*  t an( 25. 00)  Deg.

          =   362. 17( kN/ m)
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    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    108. 00+   0. 00 ) *   6. 000=   648. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 

Sum  

   47. 000
   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   39. 000

         

   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   39. 000
   38. 000

         

  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  2. 000
  1. 000

  9. 000

   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    18. 00 
    36. 00 
     9. 00 
     9. 00 
     9. 00 
    18. 00 
     9. 00 

   108. 00 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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5. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 00 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      38. 000     5. 000       3470. 07        447. 93     7. 75>=1. 00  

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

      648. 00  
        5. 000 
        9. 00  
        4. 446 

      447. 93  

      503. 47  
        0. 00  
        0. 777 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

     3470. 07  

   7. 75>=1. 00 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)
 i nert i a f orc e           Me( Fe)
 dynami c  wat er  pr ss     Mwd( Fwd)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

       693. 33
         3. 66
       372. 50
         0. 00
       165. 96
        13. 02

       503. 47

 H- f or ce       
    Hb( kN/ m)   

       200. 00 
         6. 32 
       255. 87 
         0. 00 
        33. 48 
         2. 10 

         0. 00 

    a. wat er  pr ess ur e
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      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e

      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

    e . i ner t i a l oad

      re f er  t o  i ner t i a f or ce  i n c hecki ng s hear  f ai l ur e at  embedment  t i p

    f . dynami c  wat er  pr ess ure

      re f er  t o  dynami c  wat er  pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =   648. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =     503. 47/    648. 00

          =  0. 777( m)

      Be= B-  2e

          =  6. 000-  2. 0*  0. 777

          =  4. 446( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/    648. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )
      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   43. 000
   42. 000
   41. 000
   39. 000

         

   42. 000
   41. 000
   39. 000
   38. 000

         

  1. 000
  1. 000
  2. 000
  1. 000

  5. 000

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
     9. 00 
    18. 00 
     9. 00 

    45. 00 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am
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5. 3 l andsi de sheet  pi l e

5. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   42. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       38. 290

     1182. 11 

     1421. 03 

 1. 202>=1. 20 

    i n use     

       38. 000 

     1282. 97  

     1674. 46  

 1. 305>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    23. 98
    32. 34

    32. 34
    36. 52

         
         

    25. 72
         

    22. 58
         

    35. 48
         

    42. 58
         

    56. 32
         

    34. 43
         

         
   217. 11

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    6. 049
         

    7. 510
         

         
         

      30. 01 
            

      56. 73 
            

     124. 77 
            

     192. 20 
            

     340. 70 
            

     258. 56 
            

            
    1002. 97 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
     5. 00

     5. 00
     0. 00

         
         

     5. 00
         

    15. 00
         

    17. 50
         

    20. 00
         

     2. 50
         

         
    60. 00

    2. 667
         

    3. 556
         

    4. 476
         

    5. 833
         

    7. 333
         

         
         

      13. 33 
            

      53. 33 
            

      78. 33 
            

     116. 67 
            

      18. 33 
            

            
     280. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    22. 85
    34. 61

    34. 61
    46. 36

    72. 39
   114. 27

         
         

    28. 73
         

    40. 48
         

   186. 66
         

         
   255. 87

    4. 534
         

    5. 524
         

    7. 075
         

         
         

     130. 27 
            

     223. 63 
            

    1320. 56 
            

            
    1674. 46 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

      - 164. 99
       - 73. 05
       - 76. 94

 poi nt s       

  G. L.  42. 600 
  G. L.  46. 000 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

   39. 000
   38. 000

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    23. 98
    28. 16

    28. 16
    32. 34

    32. 34
    36. 52

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
    10. 00

    10. 00
     5. 00

     5. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    22. 85
    34. 61

    34. 61
    46. 36

    72. 39
    93. 33

    93. 33
   114. 27

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     7. 44

     7. 44
    14. 87

    10. 39
    15. 59

    15. 59
    20. 79

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    34. 31

    41. 93
    59. 03

    59. 03
    53. 69

    31. 54
    23. 29

    27. 77
    21. 75

    21. 75
    15. 73

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    22. 85 
    27. 17 

    27. 17 
    31. 48 

    62. 00 
    77. 74 

    77. 74 
    93. 48 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   42. 000
   41. 000
   40. 000
   38. 000
   36. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000
   25. 000

   41. 000
   40. 000
   38. 000
   36. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000
   25. 000
   24. 000

  1. 000
  1. 000
  2. 000
  2. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     8400
    70000
    64400
    14000
    47600
    53200
    53200
   117600
   137200
   165200
    67200
   106400
   123200
   106400

     1346 
     4037 
    33639 
    30948 
     6728 
    22875 
    25566 
    25566 
    56514 
    65933 
    79389 
    32294 
    51132 
    59205 
    51132 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -
                (  L* s  )

    wher e,
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        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    23. 54

    26. 23

    28. 92

    31. 62

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    20. 84

    23. 54

    26. 23

    28. 92

    31. 62

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     4. 05

     4. 71

     5. 25

     5. 78

     6. 32

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   43. 000

   42. 800

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

Ac t  e l a.            

                   

    34. 31

    45. 35

    48. 77

    52. 19

    55. 61

    59. 03

    57. 96

    56. 90

    55. 83

    54. 76

    53. 69

    29. 89

    28. 24

    26. 59

    24. 94

    23. 29

    26. 56

    25. 36

    24. 16

    22. 95

    21. 75

    20. 55

    19. 34

    18. 14

    16. 93

    15. 73

         

    41. 93

    45. 35

    48. 77

    52. 19

    55. 61

    59. 03

    57. 96

    56. 90

    55. 83

    54. 76

    31. 54

    29. 89

    28. 24

    26. 59

    24. 94

    27. 77

    26. 56

    25. 36

    24. 16

    22. 95

    21. 75

    20. 55

    19. 34

    18. 14

    16. 93

     0. 00

         

     7. 64

     9. 07

     9. 75

    10. 44

    11. 12

    11. 69

    11. 59

    11. 38

    11. 17

    10. 95

     8. 51

     5. 98

     5. 65

     5. 32

     4. 99

     5. 12

     5. 31

     5. 07

     4. 83

     4. 59

     4. 35

     4. 11

     3. 87

     3. 63

     3. 39

     1. 60

   234. 27

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    23. 72

    24. 58

    25. 44

    26. 31

    27. 17

    28. 03

    28. 90

    29. 76

    30. 62

    31. 48

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

    87. 19

    90. 33

    93. 48

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    22. 85

    23. 72

    24. 58

    25. 44

    26. 31

    27. 17

    28. 03

    28. 90

    29. 76

    30. 62

    62. 00

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

    87. 19

    90. 33

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     5. 43

     5. 61

     5. 78

     5. 95

     6. 12

     9. 41

    13. 03

    13. 66

    14. 29

    14. 92

    15. 55

    16. 18

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

   125. 92

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      135 

      269 

      269 

      269 

      269 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6728 

     6728 

     6728 

     3364 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      15. 73mm(  G. L.  42. 400m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  

    - 3. 27
    - 2. 10
    - 0. 93
     0. 24
     1. 41
     2. 58
     3. 75
     4. 91
     6. 06
     7. 17
     8. 25
     9. 29
    10. 27
    11. 19
    12. 05
    12. 83
    13. 53
    14. 14
    14. 66
    15. 08

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     - 76. 94
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 act v el  
 act v el  

         

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
      135
      269
      269
      269
      269
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6728
     6728
     6728
     3364

         

    15. 40
    15. 62
    15. 73
    15. 73
    15. 63
    15. 42
    15. 11
    14. 71
    14. 21
    13. 62
    12. 96
    12. 23
    11. 43
    10. 58
     9. 69
     8. 76
     7. 81
     6. 83
     5. 84
     4. 85
     3. 85
     2. 85
     1. 86
     0. 87
    - 0. 12
    - 1. 11

         

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    17. 15 
    17. 63 
    18. 27 
    18. 91 
    19. 55 
    10. 10 
     6. 94 
     7. 16 
     7. 37 
     7. 59 
     2. 50 
     1. 94 
     2. 03 
     2. 12 
     2. 22 
     2. 31 
     2. 40 
     2. 50 
     2. 59 
     2. 69 
     2. 76 

          

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          - 2. 08
          - 4. 07
          - 3. 96
          - 3. 82
          - 3. 67
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
         - 12. 52
          - 5. 85
           0. 81
           3. 73

        - 108. 35

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 164. 99kN. m/ m(  G. L.  42. 600m )

    max shear f or ce     Smax=     - 73. 05kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      15. 73mm    (  G. L.  42. 400m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800

 - - - - - - - - - -
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
     - 13. 55
     - 27. 85
     - 41. 79
     - 55. 32
     - 68. 39
     - 80. 94
     - 92. 93
    - 104. 30
    - 115. 00
    - 124. 98
    - 134. 15
    - 142. 38
    - 149. 56
    - 155. 58
    - 160. 34
    - 163. 57
    - 164. 99
    - 164. 45
    - 161. 83
    - 156. 98
    - 150. 21
    - 141. 94
    - 132. 18
    - 120. 95
    - 108. 26
     - 94. 96
     - 81. 59
     - 68. 24
     - 55. 02
     - 42. 02
     - 29. 88
     - 19. 29
     - 10. 41
      - 3. 43
       1. 49
       4. 17

       0. 00
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
     - 13. 55
     - 27. 85
     - 41. 79
     - 55. 32
     - 68. 39
     - 80. 94
     - 92. 93
    - 104. 30
    - 115. 00
    - 124. 98
    - 134. 15
    - 142. 38
    - 149. 56
    - 155. 58
    - 160. 34
    - 163. 57
    - 164. 99
    - 164. 45
    - 161. 83
    - 156. 98
    - 150. 21
    - 141. 94
    - 132. 18
    - 120. 95
    - 108. 26
     - 94. 96
     - 81. 59
     - 68. 24
     - 55. 02
     - 42. 02
     - 29. 88
     - 19. 29
     - 10. 41
      - 3. 43
       1. 49
       4. 17

 - - - - - - - - - -
       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
     - 73. 05
     - 71. 51
     - 69. 71
     - 67. 65
     - 65. 34
     - 62. 76
     - 59. 93
     - 56. 85
     - 53. 50
     - 49. 90
     - 45. 85
     - 41. 15
     - 35. 90
     - 30. 12
     - 23. 79
     - 16. 15
      - 7. 08
       2. 68
      13. 11
      24. 24
      33. 85
      41. 38
      48. 80
      56. 14
      63. 43
      66. 50
      66. 88
      66. 74
      66. 11
      64. 97
      60. 69
      52. 97
      44. 38
      34. 93
      24. 60
      13. 40

       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
     - 73. 05
     - 71. 51
     - 69. 71
     - 67. 65
     - 65. 34
     - 62. 76
     - 59. 93
     - 56. 85
     - 53. 50
     - 49. 90
     - 45. 85
     - 41. 15
     - 35. 90
     - 30. 12
     - 23. 79
     - 16. 15
      - 7. 08
       2. 68
      13. 11
      24. 24
      33. 85
      41. 38
      48. 80
      56. 14
      63. 43
      66. 50
      66. 88
      66. 74
      66. 11
      64. 97
      60. 69
      52. 97
      44. 38
      34. 93
      24. 60
      13. 40
       1. 33

    - 3. 27
    - 2. 10
    - 0. 93
     0. 24
     1. 41
     2. 58
     3. 75
     4. 91
     6. 06
     7. 17
     8. 25
     9. 29
    10. 27
    11. 19
    12. 05
    12. 83
    13. 53
    14. 14
    14. 66
    15. 08
    15. 40
    15. 62
    15. 73
    15. 73
    15. 63
    15. 42
    15. 11
    14. 71
    14. 21
    13. 62
    12. 96
    12. 23
    11. 43
    10. 58
     9. 69
     8. 76
     7. 81
     6. 83
     5. 84
     4. 85
     3. 85
     2. 85

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      - 76. 94 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        - 2. 08 
        - 4. 07 
        - 3. 96 
        - 3. 82 
        - 3. 67 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  



FORUM8

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

   43
   44
   45
   46

   38. 600
   38. 400
   38. 200
   38. 000

       4. 44
       2. 97
       1. 07
       0. 00

       4. 44
       2. 97
       1. 07
 - - - - - - - - - -

       1. 33
      - 7. 32
      - 9. 54
      - 5. 34

      - 7. 32
      - 9. 54
      - 5. 34
 - - - - - - - - - -

     1. 86
     0. 87
    - 0. 12
    - 1. 11

       - 12. 52 
        - 5. 85 
         0. 81 
         3. 73 

  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 164. 99kN. m/ m(  G. L.  42. 600m )

    max shear f or ce     Smax=         - 73. 05kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      15. 73mm    (  G. L.  42. 400m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)



FORUM8

5. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               164. 99              0. 00             73. 05

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           92           270    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            3           125    O,   



FORUM8

5. 3. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      76. 94      1. 800      138. 50 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        172         264    O,   



FORUM8

5. 3. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     138. 50      1. 800       24. 93 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

        108           210    O,   
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5. 4 r i vers i de  sheet  pi l e

5. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   43. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       39. 990

      622. 73 

      747. 76 

 1. 201>=1. 20 

    i n use     

       38. 000 

     1132. 97  

     2355. 87  

 2. 079>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    23. 98
    32. 34

    32. 34
    36. 52

         
         

    25. 72
         

    22. 58
         

    35. 48
         

    42. 58
         

    56. 32
         

    34. 43
         

         
   217. 11

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    6. 049
         

    7. 510
         

         
         

      30. 01 
            

      56. 73 
            

     124. 77 
            

     192. 20 
            

     340. 70 
            

     258. 56 
            

            
    1002. 97 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     2. 00

     2. 00
     0. 00

         
         

     5. 00
         

     9. 00
         

     7. 00
         

     8. 00
         

     1. 00
         

         
    30. 00

    2. 667
         

    3. 481
         

    4. 476
         

    5. 833
         

    7. 333
         

         
         

      13. 33 
            

      31. 33 
            

      31. 33 
            

      46. 67 
            

       7. 33 
            

            
     130. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

       
       

    22. 85
    34. 61

    34. 61
    46. 36

    72. 39
   114. 27

   114. 27
   135. 21

         
         

    28. 73
         

    40. 48
         

   186. 66
         

   124. 74
         

         
   380. 61

    3. 534
         

    4. 524
         

    6. 075
         

    7. 514
         

         
         

     101. 54 
            

     183. 15 
            

    1133. 90 
            

     937. 29 
            

            
    2355. 87 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

        81. 14
       - 56. 36
        50. 36

 poi nt s       

  G. L.  43. 200 
  G. L.  41. 200 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   39. 000

   39. 000
   38. 000

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    23. 98
    32. 34

    32. 34
    36. 52

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     2. 00

     2. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    22. 85
    34. 61

    34. 61
    46. 36

    72. 39
   114. 27

   114. 27
   135. 21

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     7. 44

     7. 44
    14. 87

    10. 39
    20. 79

    20. 79
    25. 98

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    34. 31

    41. 93
    39. 59

    39. 59
    37. 26

    19. 59
    13. 55

    13. 55
    10. 53

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    22. 85 
    27. 17 

    27. 17 
    31. 48 

    62. 00 
    93. 48 

    93. 48 
   109. 23 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   43. 000
   42. 000
   41. 000
   39. 000
   37. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000

   42. 000
   41. 000
   39. 000
   37. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000
   26. 000
   25. 000

  1. 000
  1. 000
  2. 000
  2. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     8400
    70000
    64400
    14000
    47600
    53200
    53200
   117600
   137200
   165200
    67200
   106400
   123200
   106400

     1346 
     4037 
    33639 
    30948 
     6728 
    22875 
    25566 
    25566 
    56514 
    65933 
    79389 
    32294 
    51132 
    59205 
    51132 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m
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        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

   43. 000

   42. 800

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    23. 54

    26. 23

    28. 92

    31. 62

    34. 31

    41. 46

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    20. 84

    23. 54

    26. 23

    28. 92

    31. 62

    41. 93

    41. 46

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     4. 05

     4. 71

     5. 25

     5. 78

     6. 32

     7. 55

     8. 29

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    23. 72

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    22. 85

    23. 72

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      135 

      269 
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node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

Ac t  e l a.            

Ac t  e l a.            

Ac t  e l a.            

                   

    41. 00

    40. 53

    40. 06

    39. 59

    39. 13

    38. 66

    38. 19

    37. 72

    37. 26

    18. 98

    18. 38

    17. 78

    17. 17

    16. 57

    15. 97

    15. 36

    14. 76

    14. 16

    13. 55

    12. 95

    12. 35

    11. 74

    11. 14

    10. 53

         

    41. 00

    40. 53

    40. 06

    39. 59

    39. 13

    38. 66

    38. 19

    37. 72

    19. 59

    18. 98

    18. 38

    17. 78

    17. 17

    16. 57

    15. 97

    15. 36

    14. 76

    14. 16

    13. 55

    12. 95

    12. 35

    11. 74

    11. 14

     0. 00

         

     8. 20

     8. 11

     8. 01

     7. 92

     7. 83

     7. 73

     7. 64

     7. 54

     5. 68

     3. 80

     3. 68

     3. 56

     3. 43

     3. 31

     3. 19

     3. 07

     2. 95

     2. 83

     2. 71

     2. 59

     2. 47

     2. 35

     2. 23

     1. 07

   180. 89

    24. 58

    25. 44

    26. 31

    27. 17

    28. 03

    28. 90

    29. 76

    30. 62

    31. 48

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

         

    24. 58

    25. 44

    26. 31

    27. 17

    28. 03

    28. 90

    29. 76

    30. 62

    62. 00

    65. 14

    68. 29

    71. 44

    74. 59

    77. 74

    80. 89

    84. 04

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     9. 41

    13. 03

    13. 66

    14. 29

    14. 92

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    65. 30

      269 

      269 

      269 

      538 

      807 

      807 

      807 

      807 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     6728 

     6728 

     6728 

     6728 

     6728 

     6459 

     6190 

     6190 

     6190 

     6190 

     3095 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      - 6. 19mm(  G. L.  43. 000m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
      135
      269
      269
      269

     0. 74
     0. 25
    - 0. 23
    - 0. 72
    - 1. 20
    - 1. 69
    - 2. 18
    - 2. 66
    - 3. 13
    - 3. 58
    - 4. 01
    - 4. 41
    - 4. 78
    - 5. 12
    - 5. 42
    - 5. 67
    - 5. 87
    - 6. 03
    - 6. 13
    - 6. 19
    - 6. 19
    - 6. 14
    - 6. 03
    - 5. 88

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    17. 15 
    17. 63 
    18. 27 
    18. 91 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:      50. 36
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
           0. 83
           1. 65
           1. 62
           1. 58



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 act v el  
 act v el  
 act v el  
 act v el  

         

      269
      538
      807
      807
      807
      807
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
     6728
     6728
     6728
     6728
     6728
     6459
     6190
     6190
     6190
     6190
     3095

         

    - 5. 68
    - 5. 44
    - 5. 17
    - 4. 86
    - 4. 52
    - 4. 16
    - 3. 79
    - 3. 42
    - 3. 04
    - 2. 67
    - 2. 31
    - 1. 97
    - 1. 64
    - 1. 32
    - 1. 02
    - 0. 73
    - 0. 45
    - 0. 18
     0. 08
     0. 34
     0. 60
     0. 86

         

    19. 55 
    10. 10 
     6. 94 
     7. 16 
     7. 37 
     7. 59 
     2. 50 
     1. 94 
     2. 03 
     2. 12 
     2. 22 
     2. 31 
     2. 40 
     2. 50 
     2. 59 
     2. 69 
     2. 89 
     3. 12 
     3. 22 
     3. 33 
     3. 43 
     3. 50 

          

           1. 53
           2. 93
           4. 17
           3. 92
           3. 65
           3. 36
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          13. 25
          11. 02
           8. 89
           6. 86
           4. 92
           2. 92
           1. 13
          - 0. 51
          - 2. 12
          - 3. 72
          - 2. 66

         115. 59

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=      81. 14kN. m/ m(  G. L.  43. 200m )

    max shear f or ce     Smax=     - 56. 36kN/ m  (  G. L.  41. 200m )

    max di spl ac ement    Del . xmax=      - 6. 19mm    (  G. L.  43. 000m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

 - - - - - - - - - -
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
       8. 23
      17. 22
      25. 84
      34. 05
      41. 80
      49. 04
      55. 71
      61. 76
      67. 14
      71. 81
      75. 66
      78. 57
      80. 43
      81. 14
      80. 58
      78. 68
      75. 45
      70. 90
      65. 05
      57. 91
      49. 76
      40. 89
      31. 25
      20. 82
       9. 54
      - 0. 98
      - 9. 66
     - 16. 35
     - 20. 88
     - 23. 12
     - 23. 38
     - 22. 07
     - 19. 59
     - 16. 33
     - 12. 66
      - 8. 94
      - 5. 51
      - 2. 68
      - 0. 75
       0. 00

       0. 00
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
       8. 23
      17. 22
      25. 84
      34. 05
      41. 80
      49. 04
      55. 71
      61. 76
      67. 14
      71. 81
      75. 66
      78. 57
      80. 43
      81. 14
      80. 58
      78. 68
      75. 45
      70. 90
      65. 05
      57. 91
      49. 76
      40. 89
      31. 25
      20. 82
       9. 54
      - 0. 98
      - 9. 66
     - 16. 35
     - 20. 88
     - 23. 12
     - 23. 38
     - 22. 07
     - 19. 59
     - 16. 33
     - 12. 66
      - 8. 94
      - 5. 51
      - 2. 68
      - 0. 75
 - - - - - - - - - -

 - - - - - - - - - -
      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
      46. 47
      44. 92
      43. 12
      41. 06
      38. 75
      36. 18
      33. 35
      30. 26
      26. 92
      23. 31
      19. 27
      14. 56
       9. 31
       3. 53
      - 2. 80
      - 9. 51
     - 16. 15
     - 22. 73
     - 29. 25
     - 35. 73
     - 40. 72
     - 44. 37
     - 48. 19
     - 52. 17
     - 56. 36
     - 52. 63
     - 43. 40
     - 33. 42
     - 22. 69
     - 11. 20
      - 1. 27
       6. 56
      12. 38
      16. 29
      18. 38
      18. 59
      17. 13
      14. 15
       9. 68
       3. 73

      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
      46. 47
      44. 92
      43. 12
      41. 06
      38. 75
      36. 18
      33. 35
      30. 26
      26. 92
      23. 31
      19. 27
      14. 56
       9. 31
       3. 53
      - 2. 80
      - 9. 51
     - 16. 15
     - 22. 73
     - 29. 25
     - 35. 73
     - 40. 72
     - 44. 37
     - 48. 19
     - 52. 17
     - 56. 36
     - 52. 63
     - 43. 40
     - 33. 42
     - 22. 69
     - 11. 20
      - 1. 27
       6. 56
      12. 38
      16. 29
      18. 38
      18. 59
      17. 13
      14. 15
       9. 68
       3. 73
 - - - - - - - - - -

     0. 74
     0. 25
    - 0. 23
    - 0. 72
    - 1. 20
    - 1. 69
    - 2. 18
    - 2. 66
    - 3. 13
    - 3. 58
    - 4. 01
    - 4. 41
    - 4. 78
    - 5. 12
    - 5. 42
    - 5. 67
    - 5. 87
    - 6. 03
    - 6. 13
    - 6. 19
    - 6. 19
    - 6. 14
    - 6. 03
    - 5. 88
    - 5. 68
    - 5. 44
    - 5. 17
    - 4. 86
    - 4. 52
    - 4. 16
    - 3. 79
    - 3. 42
    - 3. 04
    - 2. 67
    - 2. 31
    - 1. 97
    - 1. 64
    - 1. 32
    - 1. 02
    - 0. 73
    - 0. 45
    - 0. 18
     0. 08
     0. 34
     0. 60
     0. 86

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *       50. 36 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
         0. 83 
         1. 65 
         1. 62 
         1. 58 
         1. 53 
         2. 93 
         4. 17 
         3. 92 
         3. 65 
         3. 36 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        13. 25 
        11. 02 
         8. 89 
         6. 86 
         4. 92 
         2. 92 
         1. 13 
        - 0. 51 
        - 2. 12 
        - 3. 72 
        - 2. 66 



FORUM8

  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=          81. 14kN. m/ m(  G. L.  43. 200m )

    max shear f or ce     Smax=         - 56. 36kN/ m  (  G. L.  41. 200m )

    max di spl ac ement    Del . xmax=      - 6. 19mm    (  G. L.  43. 000m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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5. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.                81. 14              0. 00             56. 36

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           45           270    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            2           125    O,   



FORUM8

5. 4. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      50. 36      1. 800       90. 64 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        113         264    O,   



FORUM8

5. 4. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

      90. 64      1. 800       16. 32 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         71           210    O,   



FORUM8

6   Cal c ul at i on on i mper meabi l i t y
( 1) check met hod

    i mpermeabi l i t y ef f ect  ( s eepage pass )  i s checked t hr ough t wo pass es.

    wat er  l evel  c ondi t i on i s  ordi nary c ase  f or  st abi l i t y ( and l andsi de sheet  pi l e as  wel l ) .

    1) seepage pas s par t  1 ( al ong sheet  pi l e )

            L1      F1=  - - - -  >= FS            h1

    2) seepage pas s par t  2(  pas s t hr ough excavat i on bot t om i n l and si de:  omi t  i f  no  s hape)

            L2      F2=  - - - -  >= FS            h2

        wher e,

          FS:  r equi red f ac t or  of  saf et y(  Sandy f oundat i on:  3. 25 )

          Fi :  f ac t or  o f  s af et y

          L1:  s eepage  pas s  par t  1(  al ong s heet  pi l e )

          h1:  wat er  l evel  di f f er enc e par t  1(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

          L2:  s eepage  pas s  par t  2(  pass  t hrough l ands i de excavat i on bot t om)

          h2:  wat er  l evel  di f f er enc e par t  2(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

( 2) cal cul at i on resul t  summer y

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

25  

( 3) seepage  pas s  par t  1(  al ong sheet  pi l e  )

    L1= D1+ Lb+ D2

      wher e,

        D1:  sheet  pi l e  embedment  l engt h on r i versi de( m)

        D2:  sheet  pi l e  embedment  l engt h on l andsi de( m)

        Lb:  di s t anc e bet ween s heet  pi l es ( m)

        Lb= Sqr t (  B2+ Del . L2)

            B  :  embankment  wi dt h                (    6. 000m )

            Del . L:  di f f er enc e of  sheet  pi l e bet ween r i ver si de  and l ands i de(    0. 000m )

    L1=   5. 000+   6. 000+   4. 000

        =  15. 000( m)

( 4) seepage  pas s  par t  2(  pass  t hr ough l ands i de excavat i on bot t om )

    Becaus e of  no  exc avat i on s hape,  omi t  c al cul at i on.
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FORUM8

1   Desi gn c ondi t i on
Fi l e name: Sahel yi a 1

1. 1 Proper t i es
( 1) wal l  sc al e

  f i nal  wal l  wi dt h                      :    6. 000( m)

  l engt h o f  l ands i de f i nal  s heet  pi l e    :    9. 000( m)

  l engt h o f  r i ver si de  f i nal  sheet  pi l e  :    9. 000( m)

 

( 2) bas i c  dat a

  t i t l e                       :  I br ahi mi a 1

  c omment                      :  

  wal l  t ype                   :  St eel  s heet  pi l e

  i nf l uenc e of  wat er  l evel     :  Yes  c ons i der

  wat er  uni t  wei ght  Gam. w     :  10. 00( kN/ m3)

  c hec k eart hquake cas e       :  Yes

  c hec k l i quef act i on c ase      :  No

  c hec k r i vers i de  s heet  pi l e   :  Yes

  t ens i l e member i nst al l at i on pos i t i on

 No  pos i t i on 
  G. L. ( m)  

  1    46. 000 

 

1. 2 shape 
( 1) pl ane

  wal l  ext ensi on

 wal l
  No 

 i nt er  wl
 l en. ( m)  

  angl e  
  ( deg)   

 obj ect    
   wal l    

   1 
   2 
   3 

    8. 400
   28. 900
    8. 400

 - - - - . - - -
  140. 000
  140. 000

          
          
    O,    

  wal l  di r ec t i on:  Ver t i cal

 

( 2) si de

  t op of  f i l l i ng so i l                        :  G. L.  47. 000( m)

  t op of  l ands i de  s heet  pi l e                 :  G. L.  47. 000( m)

  t op of  r i ver s i de sheet  pi l e               :  G. L.  47. 000( m)

 

( 3) t ensi l e  member  pl anar l ayout

  t ens i l e member adj us t i ng i ns t al l at i on met hod  :  Equal l y l ayout

  wal l  1

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1       1. 800     3. 000       3      3. 00       3   

  wal l  2

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)    number   

 end s i de adj us t     

    LE   
    ( m)     number   

  1       1. 800     3. 000       3      3. 00       3   

  wal l  3

 r  
 o  
 w 

 s t andard  
 pi t ch     
    ( m)     

 s t ar t  s i de adj us t  

    LS   
    ( m)   

 number   

 end s i de adj us t     

    LE   
    ( m)   

  number   

  1       1. 800     3. 000       3      3. 00       3   

 



FORUM8

1. 3 Met hod
( 1) check poi nt s

  Chec k 4*  C > Sum( Gam. h)             :  No chec k

  Chec k shi e l di ng e f f ect              :  c heck s and gr ound

  Chec k di sc har ge                      :  No

  Chec k c i rc l e  sl ope                 :  No

  Chec k,  c hange o f  beari ng c apac i t y  :  No

 

( 2) des i gn met hod

  s hear def ormat i on f ai l ur e chec k poi nt s

    s ear ch t he  posi t i on o f  mi n FS             :  Yes

    di t t o sear c hi ng pi t ch                     :  1. 00( m)

    c al c ul at i on o f  se l f - wei ght                 :  Conf ormi ng des i gn manual

    c ons i der  ext ernal  f or c e above  t ensi l e member wi t h t he  l i mi t  equi val ent  met hod :  No c ons i der

    e l as t o - pl as t i c  anal ys i s and c al cul at i on condi t i on member f or ce  i n l i quef act i on 

    c oef f i c i ent  o f  al l owance  when t ensi l e member s pr i ng i s cal cul at ed Al p.  :  1. 0

    equi val ent  l oadi ng wi dt h f or  cal c ul at i on BH              :  10. 0m

    def ormat i on c oef f i c i ent  i n eart hquake            :  2. 00 o f  ordi nary t i me ( i nput )

    wal l  t i p bear i ng c ondi t i on                       :  Fr ee

    c al c ul at i on pi t ch                                :  0. 20( m)

    c hec k el as t i c  z one  i n el as t o - pl as t i c  c al cul at i on : No

    r equi r ed e l as t i c  z one  rat e  as  above               :  50. 0%

  des i gn o f  res i dual  wat er  l evel

  r es i dual  wat er  l evel  set t i ng(  r i ver si de wat er  l evel  -  l ands i de  wat er  l evel  ) *  rat i o:  0. 500

 

1. 4 St r at a dat a
( 1) so i l  char ac t er  o f  f i l l i ng s oi l

   f i l l ed    
    so i l      

   so i l  uni t  wei ght     

 wet    
 kN/ m3 

 s ubmr g
 kN/ m3 

 sat ur .
 kN/ m3 

 i nt er  
 f r i c   
 angl e  
 ( deg)  

   cohesi on         

    Co   
  kN/ m2  

i ncr ement  
k   kN/ m3 

  Sandy  s o i l    18. 0     9. 0    19. 0    30. 0       0. 0       0. 0 

 

( 2) Ri ver  s i de s ec t i on(  cur rent  gr ound l evel  G. L.  43. 000m )

 No
 Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15

  1. 000
  1. 000
  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

    1. 0
    2. 0
    3. 0
   16. 0
   18. 0
   27. 0
   17. 0
   21. 0
   47. 0
   31. 0
   29. 0
   42. 0
   41. 0
   30. 0
   40. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      10. 0
      10. 0
      10. 0
      25. 0
      25. 0
      30. 0
      25. 0
      25. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

         2800 
         5600 
         8400 
        44800 
        50400 
        75600 
        47600 
        58800 
       131600 
        86800 
        81200 
       117600 
       114800 
        84000 
       112000 

 

( 3) Embankment  body sec t i on(  curr ent  ground l evel  G. L.  43. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4
  5
  6
  7

  1. 000
  1. 000
  1. 000
  2. 000
  1. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

    1. 0
    2. 0
    3. 0
   16. 0
   18. 0
   27. 0
   17. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      10. 0
      10. 0
      10. 0
      25. 0
      25. 0
      30. 0
      25. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

         2800 
         5600 
         8400 
        44800 
        50400 
        75600 
        47600 



FORUM8

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  8
  9
 10
 11
 12
 13
 14
 15

  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

   21. 0
   47. 0
   31. 0
   29. 0
   42. 0
   41. 0
   30. 0
   40. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      25. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

        58800 
       131600 
        86800 
        81200 
       117600 
       114800 
        84000 
       112000 

 

( 4) Land si de  s ect i on(  cur r ent  gr ound l evel  G. L.  43. 000m )

 No  Thi ck.
    m  

  Soi l  
 Type   

Aver age
N val ue

    Soi l  uni t  wei ght       

Wet   
kN/ m3

Submer ged
 kN/ m3   

Sat urat i on
 kN/ m3  

  I nner    
Fr i ct i on  
angl e ( Deg)

    Cohes i on     

  Co   
  kN/ m2

I ncr ement
 k kN/ m3 

Def or . coef f .   
c oef f .  Al p. Eo 
   kN/ m2    

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14
 15

  1. 000
  1. 000
  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 
 Sandy 

    1. 0
    2. 0
    3. 0
   16. 0
   18. 0
   27. 0
   17. 0
   21. 0
   47. 0
   31. 0
   29. 0
   42. 0
   41. 0
   30. 0
   40. 0

 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0
 18. 0

      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0
      9. 0

      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0
      19. 0

      10. 0
      10. 0
      10. 0
      25. 0
      25. 0
      30. 0
      25. 0
      25. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0
      30. 0

   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0
   10. 0

      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0
      0. 0

         2800 
         5600 
         8400 
        44800 
        50400 
        75600 
        47600 
        58800 
       131600 
        86800 
        81200 
       117600 
       114800 
        84000 
       112000 

 

1. 5 member s
( 1) wal l  dat a

  e f f ect i ve rat e of  s heet  pi l e

  moment  o f  i nert i a ( s t res s def or mat i on cal c ul at i on )  :   0. 45

  modul us of  s ect i on                                  :   0. 60

 

  l andsi de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

  r i vers i de

  s t ee l  sheet  pi l e i n use                         :  PU28+1        

  mat eri al  i n use                                 :  SY295

  non- ef f ect i ve  t hi ckness  of  s heet  pi l e  f r ont     :   0. 000(  m )

  ground eval uat i on when embedment  i s  c hec ked    :  Sandy  ground

 

( 2) t ensi l e  member ,  wai l i ng dat a

  t ens i l e member

 No  pos i t i on
  G. L. ( m)

  t ns   
  mbr   
 spri ng
  t ns   

 t ns  mbr 
 H- pi t c h 
    m    

t ns  mbr
 di a   
   mm  

t ns mbr
 mat    

t ns  mbr
 number

t ns mbr

 di r ec t
 i put   

 t ns spri ng

 sprg c os t .
   kN/ m/ m  

 wai l i ng  
 mat er i al  

  1    46. 000  Us e       1. 800    32. 0     7      1       No  - - - - - - - - - -    SS400  

  wal i ng member

    wai l i ng member                :  Channel  st eel

    wai l i ng check equat i on        :  TL/ 10

 

 

1. 5 St udy cas e dat a
( 1) check c as e [ deal  Normal  t i me]



FORUM8

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Normal  t i me    Nor mal  t i me    Nor mal  t i me    

    wat er  l evel  c ondi t i on

    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  46. 000( m)

      l andsi de  wat er  l evel          :  G. L.  42. 000( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  44. 000( m)

      r i vers i de  wat er  l evel         :  G. L.  43. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)    10. 00     0. 00     0. 00  

  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

( 2) check c as e [ deal  Eart hquake t i me]

    i nt ernal  s et t i ng

     e - prs s       s oi l  s pr i ng    al l owabl e    

Eart hquake t i me Ear t hquake t i me Ear t hquake t i me

    desi gn s ei s mi ci t y

    *  desi gn s e i s mi ci t y          :  0. 04

    *  se i s mi c  ass umpt i on         :  Ri ver  s t andard met hod

    r esi st ant  moment  above  s hear  def ormat i on c heck l evel   :  Normal  t i me

    wat er  l evel  c ondi t i on



FORUM8

    *  st abi l i t y c al cul at i on and c heck o f  l ands i de sheet  pi l e

      r i vers i de  wat er  l evel         :  G. L.  46. 000( m)

      l andsi de  wat er  l evel          :  G. L.  42. 000( m)

    *  chec k of  r i vers i de s heet  pi l e

      wal l  r es i dual  wat er  l evel     :  G. L.  44. 000( m)

      r i vers i de  wat er  l evel         :  G. L.  43. 000( m)

  s ur c harge l oad

   s ec t i on       r i vers i de  wal l      l ands i de  

 l oad     ( kN/ m2)     0. 00     0. 00     0. 00  

  o t her  l oad

    s t abi l i t y c al cul at i on

    no  ot her  l oad

    l andsi de  s heet  pi l e

    *  vert i c al  f orc e(  st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

    r i vers i de s heet  pi l e

    *  vert i c al  f orc e ( st r ess  c al c ul at i on )   :      0. 00(  kN/ m )

 

 

1. 7 c i r cul ar  f ai l ur e
  Not  cal c ul at e  c i r cul ar  f ai l ure

 

1. 8 di s charge  dat a
  not  chec k di s char ge

 



FORUM8

1. 9 Dr i l l hol e  l og 



FORUM8

1. 10 St eel  dat a
s t eel  sheet  pi l e 

 No    s t eel  name      w    
   ( mm)   

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6

 I I   ̂          
 I I I  ^         
 I I I  ^         
 I V  ̂          
 VL  ̂          
 PU28+1        

    400  
    400  
    400  
    400  
    500  
    600  

   100 
   125 
   130 
   170 
   200 
   228 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
   106. 2 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  226. 00 

    8740 
   16800 
   17400 
   38600 
   63000 
   68380 

      874 
     1340 
     1340 
     2270 
     3150 
     3000 

 

wai l i ng(  s t eel  t r ench )

 No       st ee l  name           h  
 ( mm)

  B  
 ( mm)

  t 1 
   ( mm)

  t 2 
   ( mm)

   A   
  ( c m2)

   w   
 ( kg/ m)

   Zx   
  ( c m3)  

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13
 14

 m150 ~75 ~6. 5 ~10      
 m150 ~75 ~9 ~12. 5      
 m180 ~75 ~7 ~10. 5      
 m200 ~80 ~7. 5 ~11      
 m200 ~90 ~8 ~13. 5      
 m250 ~90 ~9 ~13        
 m250 ~90 ~11 ~14. 5     
 m300 ~90 ~9 ~13        
 m300 ~90 ~10 ~15. 5     
 m300 ~90 ~12 ~16       
 m380 ~100 ~10. 5 ~16    
 m380 ~100 ~13 ~16. 5    
 m380 ~100 ~13 ~20      
 [ 125 ~65 ~6 ~8          

  150
  150
  180
  200
  200
  250
  250
  300
  300
  300
  380
  380
  380
  125

   75
   75
   75
   80
   90
   90
   90
   90
   90
   90
  100
  100
  100
   65

    6. 5
    9. 0
    7. 0
    7. 5
    8. 0
    9. 0
   11. 0
    9. 0
   10. 0
   12. 0
   10. 5
   13. 0
   13. 0
    6. 0

   10. 0
   12. 5
   10. 5
   11. 0
   13. 5
   13. 0
   14. 5
   13. 0
   15. 5
   16. 0
   16. 0
   16. 5
   20. 0
    8. 0

  23. 71
  30. 59
  27. 20
  31. 33
  38. 65
  44. 07
  51. 17
  48. 57
  55. 74
  61. 90
  69. 39
  78. 96
  85. 71
  17. 11

   18. 6
   24. 0
   21. 4
   24. 6
   30. 3
   34. 6
   40. 2
   38. 1
   43. 8
   48. 6
   54. 5
   62. 0
   67. 3
   13. 4

    115 
    140 
    153 
    195 
    249 
    334 
    374 
    429 
    494 
    525 
    763 
    823 
    926 
     67 

  Not e : Two s heet s  makes one set  f or  s t r ess  c heck,  doubl y count  i n cal cul at i on pr oc es s.



FORUM8

1. 11 mat er i al  dat a
  s t ee l  sheet  pi l e mat eri al

  Young' s modul us   :  2. 00*  105  N/ mm2

  uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SY295         

normal  eart hq.

 SY390          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    180
     83

    270
    125

    235
    110

    353 
    165 

 

  Mat eri al  o f  s t eel  pi pe pi l e

  Young' s modul us   :  2. 00*  105  N/ mm2

  Uni t  wei ght       :  77. 0  kN/ m3

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 S,Y400        

normal  eart hq.

 SY490          

normal  eart hq.  

 al l w bendi ng s t r
 al l w shear  s t r   

    140
     80

    210
    120

    185
    106

    278 
    160 

 

  mat eri al  o f  wai l i ng member

  Young' s modul us   :  2. 00*  105  N/ mm2

 al l owabl e  st ress
 (  uni t :  N/ mm2 )  

 SS400         

normal  eart hq.

 SM490          

normal  eart hq.  

 al l w bendi ng s t r     140     210     185     280 

 

  mat eri al  o f  t ensi l e  member

  Young' s modul us   :  2. 00*  105  N/ mm2

 No                      t ype                           

 al l w M s t r es s   
 ( uni t :  N/ mm2)   

normal  ear t hq.  

  1
  2
  3
  4
  5
  6
  7

 SS400 i  40mm j                                    
 SS400 i  40mm j                                    
 SS490 i  40mm j                                    
 SS490 i  40mm j                                    
      |490                                       
      |590                                       
      |690                                       

     94
     86
    110
    102
    125
    155
    176

    141 
    129 
    165 
    153 
    195 
    235 
    264 



FORUM8

1. 12 st andard val ue
  ( 1) f ac t or  of  saf et y

     c heck i t ems             
   requr i e FS   

nor mal  eart hq.  

 c heck s hear def orm f ai l ur e  
 c heck s l i de                 
 c heck bear  c ap o f  f ound grnd
 c heck c i r c ul ar  s l ope         

 c hk embedment  (  sand gr nd  )
 c hk embedment  (  c l ay gr nd  )

 c hk s hi el di ng (  sand gr nd  )
 c hk s hi el di ng (  c l ay gr nd  )

   1. 20
   1. 20
   1. 20
   1. 20

   1. 50
   1. 20

   3. 25
   3. 00

   1. 00 
   1. 00 
   1. 00 
   1. 00 

   1. 20 
   1. 20 

 - - - - - -  
 - - - - - -  

  ( 2) des i gn met hod f or  l i quef act i on

    1) se i s mi ci t y f or  eval uat i ng l i quef ac t i on

 r egi on   st rong   mi ddl e   weak     

eart hq.      0. 18     0. 15     0. 12   

    2) so i l  l ayer  c l as s i f i c at i on acc or di ng t o  FL

      FL r ange        c l ass       

 <= 1. 00           
 1. 00<= and <=1. 30 
 >= 1. 30           

  l i quef i ed   
semi - l i quef i ed
non- l i quef i ed 

    3) c l as si f i c at i on

        i nt ernal l y f i xed

 c l ass i f i -  
   c at i on  

 i ncr ement  
 vi br at i on 

 ac t i ve      
 pass i ve    

 l i quef i ed 
 s emi - l i q  
 non- l i q   

 cons i der   
    not     
    not     

  not        
  not        
  ordi nar y  

    4) mi ni mum embedment  l engt h t o  non- l i quef i ed l ayer  at  t i p:  1. 000( m)

    5) eval uat i on met hod o f  embedment  l engt h  :  suppos e bot h f r ont  and bac k si de  of  wal l  s at i s f i ed
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2   Abbr evi at i on Tabl e

 No     Abbrevi at i on             St andar d nomenc l at ur e          

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

act v                

agl                  

bear  c ap.  f ac        

bf                   

bt                   

c nt rt                

c o.  c oor d.           

c oe f f                

c oh                 

c omb                

c oord               

c rs  ar ea            

c s                  

df r                  

di a                 

ear t hq.              

ecc                  

e f f sr c hg            

e l                   

embd L              

e - prs s               

exv                 

f rc                  

f req c ompo          

f r i c                 

Fs                  

H-                   

i nc                  

i nr t                 

i nt er                

l d                  

LEM                 

l i q                 

l v                  

l y                  

l yr  t hck            

mat                  

max                 

mbr                  

mi n                 

mt                   

mt hd                

nd                  

ac t i ve                                   

angl e                                   

bear i ng c apac i t y f ac t or                  

be f ore                                   

bet ween                                 

conc ent rat ed                            

coor di nat e                              

coef f i c i ent                              

cohesi on,  c ohesi ve                       

combi nat i on                             

coor di nat e                              

cr os s s ec t i on ar ea                      

case                                     

de f ormat i on                             

di amet er                                 

eart hquake                              

ec cent r i c i t y                            

ef f ect i ve  s ur c harge                     

el as t i c                                  

embedment  l engt h                        

eart h press ur e                           

excavat i on                              

f orc e                                   

f r equency c omponent                      

f r i c t i on                                

saf et y f act or                            

hori zont al                               

i ncr ement                                

i ner t i a f or ce                            

i nt ernal ,  i nner                         

l oad                                    

l i mi t  equi l i br i um met hod                

l i quef act i on                            

l eve l                                    

l ayer                                    

l ayer  t hi cknes s                         

mat eri al                                 

maxi mum                                 

member                                   

mi ni mum                                 

moment                                   

met hod                                  

node                                     
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 No     Abbrevi at i on             St andar d nomenc l at ur e          

  44

  45

  46

  47

  48

  49

  50

  51

  52

  53

  54

  55

  56

  57

  58

  59

  60

  61

  62

  63

  64

  65

  66

  67

  68

  69

  70

non- l i q             

num                 

pl                   

prs s                

pss v                

r ct                  

r dc  f c r              

r el st i f f             

r f r m                

r sd                 

r sl t  f rc             

r ss t                 

s at ur                

s d                  

s emi - l i q            

s t bl                 

s t f f ns               

s t nd                

s t r                  

s ubmr g              

Sum                 

t ns                  

w/                   

wl                   

wt                   

WT                  

wt r  pr ss             

non- l i quef act i on                        

number                                   

pl as t i c                                  

pr es sur e                                

pass i ve                                  

reac t i on ( f or c e)                         

reduct i on f ac t or                         

re l at i ve st i f f ness                       

re i nf or cement  f orc e,  det err ent  f or ce     

resi dual                                 

resul t ant  f or c e                         

resi st anc e                              

sat urat i on                              

si de                                     

semi - l i quef ac t i on                       

st abi l i t y                               

st i f f ness ,  def or mat i on modul us( c oef f . )   

st andar d                                

st ress                                   

submer ge,  under wat er                    

summat i on                               

t ens i on,  t ens i l e                         

wi t h c ons i der at i on                      

wal l                                     

wei ght                                   

wat er ,  wat er  l i ne,  water  l evel           

wat er  press ur e                           
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3   Resul t  t abl e

3. 1 t abl e of  st abi l i t y cal cul at i on resul t
Res ul t s of  wal l  wi dt h B=  6. 000( m) ,  L o f  s heet  pi l e l ands i de LR=  9. 000( m) ,  r i vers i de LL=  9. 000( m)

( 1) check r es ul t  on shear def or mat i on f ai l ure

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or      
Curr ent  gr ound l evel   

   38. 000
   40. 000
   41. 000
   42. 000
   40. 000
   43. 000

    5. 000
    3. 000
    2. 000
    1. 000
    3. 000
    0. 000

           0. 00
         138. 05
         126. 31
          90. 49
         138. 05
          45. 00

        1517. 92
        1313. 86
        1397. 22
        1259. 47
        1313. 86
        1011. 39

999. 99 >= 1. 20
  9. 52 >= 1. 20
 11. 06 >= 1. 20
 13. 92 >= 1. 20
  9. 52 >= 1. 20
 22. 48 >= 1. 20

       c hec k pt         chec k l v
  G. L. ( m)

 c hec k   
 dept h d 

   df r  moment   
   Md( kN. m. m/ m)   

  rs st  moment   
   Mr( kN. m. m/ m)   

 Fact or  of     
 saf et y  F    

Embedment  t i p         
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or      
Curr ent  gr ound l evel   

   38. 000
   40. 000
   41. 000
   42. 000
   39. 000
   43. 000

    5. 000
    3. 000
    2. 000
    1. 000
    4. 000
    0. 000

         121. 82
         257. 18
         213. 05
         149. 40
         241. 76
          82. 08

        1517. 92
        1190. 35
        1721. 22
        1583. 47
        1071. 93
        1335. 39

 12. 46 >= 1. 00
  4. 63 >= 1. 00
  8. 08 >= 1. 00
 10. 60 >= 1. 00
  4. 43 >= 1. 00
 16. 27 >= 1. 00

( 2) check r es ul t  f or  s l i de

      Chec k onl y at  t i p o f  embedment .

   c heck c ase         
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 H- f rc  sum 
  Fd( kN/ m)  

 r ss t  s um  
  Fr ( kN/ m)  

 Fact or  of     
 s af et y F     

   38. 000
   38. 000

    5. 000
    5. 000

     218. 64
     242. 78

     807. 69
     784. 55

  3. 69 >= 1. 20
  3. 23 >= 1. 00

( 3) check r es ul t  on beari ng c apac i t y o f  f oundat i onal  ground

      Chec k onl y at  t i p o f  embedment .

   c heck c ase            c hec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
  Qu( kN/ m)    

V- Gam. 2. Df . Be
     ( kN/ m)   

 Fac t or  of    
  saf et y   F 

   38. 000
   38. 000

    5. 000
    5. 000

      4973. 29
      4595. 77

       378. 00
       394. 92

  13. 16>=1. 20
  11. 64>=1. 00

 

*  c hec k resul t  on embedment

( 1) check r es ul t  bas ed on t he  l i mi t  equi l i bri um met hod

    * ) l andsi de  sheet  pi l e

    t ot al  l engt h=  9. 000m(  G. L.  38. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

    7. 750
    7. 620

    9. 000
    9. 000

    1258. 42
    1413. 07

    2767. 20
    2622. 97

  2. 20 >= 1. 50
  1. 86 >= 1. 20

    * ) r i vers i de  s heet  pi l e

    t ot al  l engt h=  9. 000 m(  G. L.  38. 000m )

   c heck c ase         
 r equi r ed
 l engt h  
    ( m)   

 f i nal    
 l engt h  
    ( m)   

 ac ti ve     
 moment     
 ( kN. m. m/ m)

 pas si ve   
 moment     
 ( kN. m. m/ m)  

 Fact or  of     
   saf et y     
      F       

    7. 380
    7. 840

    9. 000
    9. 000

    1108. 42
    1263. 07

    2842. 17
    2186. 68

  2. 56 >= 1. 50
  1. 73 >= 1. 20

( 2) check r es ul t  on wat er  s hi el di ng ef f ec t

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

5   

( 3)  c hec k about  4c  > Sum( Gam. h)

    Not  chec k about  4c  > Sum( Gam. h)  
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3. 2 t abl e of  member  f or ce  check resul t
( 1) bendi ng,  shear ,  di s pl ac ement  r es ul t s

    * ) l andsi de  sheet  pi l e

    Tot al  l engt h =  9. 000m(  G. L.  38. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

    - 119. 64
    - 108. 97

   42. 600
   42. 800

     - 57. 47
     - 55. 90

   46. 000
   46. 000

      11. 87
      10. 03

   42. 400 
   42. 600 

    * ) r i vers i de  s heet  pi l e

    Tot al  l engt h =  9. 000m(  G. L.  38. 000m )

   c heck c ase         

     moment           

 moment     
   (  kN. m)  

 pos i t i on
  ( GL. m)  

   shear f or ce        

  s hear  f r c
    ( kN)    

 pos i t i on
  ( GL. m)  

   di s pl ac ement        

    di sp   
    ( mm)    

 posi t i on 
  ( GL. m)   

      95. 20
     104. 84

   43. 000
   43. 000

      49. 81
      54. 55

   46. 000
   46. 000

      - 9. 33
      - 9. 74

   42. 600 
   42. 600 

( 2) res ul t  of  t ens i l e member reac t i on

    * ) l andsi de  sheet  pi l e

   c heck c ase         
   f or  r eac t i on      

  upper   
  (  kN/ m)

 l ower     
  (  kN/ m)  

   - 61. 10
   - 59. 79

 - - - - - - - -  
 - - - - - - - -  

    * ) r i vers i de  s heet  pi l e

 c heck c as e           
 f or  r eact i on        

 upper    
  (  kN/ m)

 l ower     
  (  kN/ m)  

    53. 44
    58. 44

 - - - - - - - -  
 - - - - - - - -  

( 3) t abl e  o f  check r es ul t  on l engt h of  e l as t i c  st at e

    Not  chec k f or  e l as t i c  st at e
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3. 3 t abl e of  member  f or ce  cal cul at i on resul t  ( wal l ,  t ensi l e member ,  wai l i ng)
( 1) wal l

    s ect i on t ype:  St eel  s heet  pi l e

    uni t ( N/ mm2)

    St ee l  name       
    St ee l  name       

    Exami ned case     

 Lands i de  s heet  pi l e            

 PU28+1                        
 SY295                         

Bendi ng s t r es s  Shear  st r es s   

 Ri ver  si de  s heet  pi l e           

 PU28+1                         
 SY295                          

 Bendi ng st res s  Shear  s t ress    

   66. 5<= 180. 0
   60. 5<= 270. 0

    2. 5<=  83. 0
    2. 5<= 125. 0

   52. 9<= 180. 0
   58. 2<= 270. 0

    2. 2<=  83. 0 
    2. 4<= 125. 0 

( 2) t ensi l e  member

  1) upper t ens i l e  member

    di amet er           :  Phi  32( mm)

    mat eri al           :       |690

    i nst al l i ng pi t c h  :    1. 800( m)

    number  i n use      :   1

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

           136. 8<= 176. 0         
           133. 8<= 264. 0         

             119. 6<= 176. 0            
             130. 8<= 264. 0            

( 3) wai l i ng member

  1) upper wi l i ng member

    s t ee l  mat er i al    :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use   :  SS400

    uni t ( N/ mm2)

    Exami ned case     Landsi de sheet  pi l e t ens i on f or c e
 : Bendi ng s t r ess                  

Ri ver  s i de sheet  pi l e ext ensi on f orce  
 : Bendi ng s t r es s                      

            86. 1<= 140. 0         
            84. 2<= 210. 0         

              75. 3<= 140. 0            
              82. 3<= 210. 0            
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4. 1 cal cul at i on o f  ext ernal  f or ces

4. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e ( r i ver si de sect i on:  worki ng ext er nal  f or ce)

    H. W. L.   46. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

     0. 00 
    20. 00 

    20. 00 
    30. 00 

    30. 00 
    40. 00 

    40. 00 
    35. 00 

    35. 00 
    30. 00 

    30. 00 
    20. 00 
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( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h)  + q ) -  2c *Sqrt ( ,a)

                         c os 2( Phi -  Thet a)  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

      wher e,  as sume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  0. 537
       

  0. 463
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    10. 00
    19. 00

    19. 00
    23. 84

    23. 84
    28. 00

    28. 00
    37. 00

    37. 00
    55. 00

    55. 00
    64. 00

    64. 00
    73. 00

    73. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

  0. 704
       

  0. 704
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

    - 9. 74
    - 3. 40

    - 3. 40
     0. 00

     0. 00
     2. 93

     2. 93
     9. 27

     2. 28
     9. 58

     9. 58
    13. 23

     9. 79
    12. 79

    16. 89
    20. 54

    20. 54
    24. 19

    18. 79
    21. 79

    21. 79
    24. 79

    24. 79
    27. 79

    27. 79
    30. 79

    30. 79
    33. 79

    33. 79
    36. 79

    36. 79
    39. 79

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     2. 93 

     2. 93 
     9. 27 

     2. 28 
     9. 58 

     9. 58 
    13. 23 

     9. 79 
    12. 79 

    16. 89 
    20. 54 

    20. 54 
    24. 19 

    18. 79 
    21. 79 

    21. 79 
    24. 79 

    24. 79 
    27. 79 

    27. 79 
    30. 79 

    30. 79 
    33. 79 

    33. 79 
    36. 79 

    36. 79 
    39. 79 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

    wher e,  ass ume Thet a= 0

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    27. 00

    27. 00
    36. 00

    36. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

  1. 420
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  3. 000
       

  2. 464
       

  2. 464
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

      23. 84 
      49. 40 

      49. 40 
      62. 18 

      62. 18 
      74. 97 

     120. 09 
     164. 45 

     164. 45 
     186. 62 

     223. 64 
     250. 64 

     208. 80 
     230. 97 

     230. 97 
     253. 15 

     304. 64 
     331. 64 

     331. 64 
     358. 64 

     358. 64 
     385. 64 

     385. 64 
     412. 64 

     412. 64 
     439. 64 

     439. 64 
     466. 64 

     466. 64 
     493. 64 



FORUM8

( 4) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

    31. 09
    34. 74

    27. 45
    30. 45

    38. 40
    42. 05

    42. 05
    45. 70

    36. 45
    39. 45

    39. 45
    42. 45

    42. 45
    45. 45

    45. 45
    48. 45

    48. 45
    51. 45

    51. 45
    54. 45

    54. 45
    57. 45

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    40. 25 
    46. 59 

    23. 79 
    31. 09 

    31. 09 
    34. 74 

    27. 45 
    30. 45 

    38. 40 
    42. 05 

    42. 05 
    45. 70 

    36. 45 
    39. 45 

    39. 45 
    42. 45 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    48. 45 
    51. 45 

    51. 45 
    54. 45 

    54. 45 
    57. 45 



FORUM8

( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  3. 000
       

  3. 000
       

  3. 000
       

  1. 420
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  3. 000
       

  2. 464
       

  2. 464
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

       0. 00 
      54. 00 

      54. 00 
     162. 00 

     162. 00 
     189. 00 

     113. 31 
     126. 09 

     126. 09 
     138. 88 

     138. 88 
     151. 66 

     253. 15 
     297. 50 

     297. 50 
     319. 67 

     385. 64 
     412. 64 

     341. 85 
     364. 02 

     364. 02 
     386. 20 

     466. 64 
     493. 64 

     493. 64 
     520. 64 

     520. 64 
     547. 64 

     547. 64 
     574. 64 

     574. 64 
     601. 64 

     601. 64 
     628. 64 

     628. 64 
     655. 64 



FORUM8

( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    10. 00
    19. 00

    19. 00
    28. 00

    28. 00
    37. 00

    37. 00
    55. 00

    55. 00
    64. 00

    64. 00
    73. 00

    73. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

  1. 420
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  3. 000
       

  2. 464
       

  2. 464
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

      38. 04 
      50. 82 

      50. 82 
      63. 60 

      63. 60 
      76. 39 

     122. 56 
     166. 91 

     166. 91 
     189. 08 

     226. 64 
     253. 64 

     211. 26 
     233. 43 

     233. 43 
     255. 61 

     307. 64 
     334. 64 

     334. 64 
     361. 64 

     361. 64 
     388. 64 

     388. 64 
     415. 64 

     415. 64 
     442. 64 

     442. 64 
     469. 64 

     469. 64 
     496. 64 



FORUM8

4. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   44. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

     0. 00 
    10. 00 

    10. 00 
    20. 00 

    20. 00 
    15. 00 

    15. 00 
    10. 00 

    10. 00 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on:  worki ng ext er nal  f or ce)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

    31. 09
    34. 74

    27. 45
    30. 45

    38. 40
    42. 05

    42. 05
    45. 70

    36. 45
    39. 45

    39. 45
    42. 45

    42. 45
    45. 45

    45. 45
    48. 45

    48. 45
    51. 45

    51. 45
    54. 45

    54. 45
    57. 45

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    40. 25 
    46. 59 

    23. 79 
    31. 09 

    31. 09 
    34. 74 

    27. 45 
    30. 45 

    38. 40 
    42. 05 

    42. 05 
    45. 70 

    36. 45 
    39. 45 

    39. 45 
    42. 45 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    48. 45 
    51. 45 

    51. 45 
    54. 45 

    54. 45 
    57. 45 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    27. 00

    27. 00
    36. 00

    36. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

  1. 420
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  3. 000
       

  2. 464
       

  2. 464
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

      23. 84 
      49. 40 

      49. 40 
      62. 18 

      62. 18 
      74. 97 

     120. 09 
     164. 45 

     164. 45 
     186. 62 

     223. 64 
     250. 64 

     208. 80 
     230. 97 

     230. 97 
     253. 15 

     304. 64 
     331. 64 

     331. 64 
     358. 64 

     358. 64 
     385. 64 

     385. 64 
     412. 64 

     412. 64 
     439. 64 

     439. 64 
     466. 64 

     466. 64 
     493. 64 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on)

  po= ,o(  Sum( Gam. h) + q )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
    18. 00

    18. 00
    27. 00

    27. 00
    36. 00

    36. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

  0. 826
       

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

       0. 00 
      14. 87 

      14. 87 
      22. 31 

      22. 31 
      29. 75 

      20. 79 
      31. 18 

      31. 18 
      36. 38 

      31. 50 
      36. 00 

      41. 57 
      46. 77 

      46. 77 
      51. 96 

      45. 00 
      49. 50 

      49. 50 
      54. 00 

      54. 00 
      58. 50 

      58. 50 
      63. 00 

      63. 00 
      67. 50 

      67. 50 
      72. 00 

      72. 00 
      76. 50 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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4. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

    s i de  press ure  i nt ensi t y t abl e  f or  r i vers i de sheet  pi l e cal cul at i on i s  s hown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on )

    R. W. L.   44. 000( m)

    L. W. L.   43. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

     0. 00 
    10. 00 

    10. 00 
     8. 00 

     8. 00 
     6. 00 

     6. 00 
     4. 00 

     4. 00 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

    31. 09
    34. 74

    27. 45
    30. 45

    38. 40
    42. 05

    42. 05
    45. 70

    36. 45
    39. 45

    39. 45
    42. 45

    42. 45
    45. 45

    45. 45
    48. 45

    48. 45
    51. 45

    51. 45
    54. 45

    54. 45
    57. 45

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    40. 25 
    46. 59 

    23. 79 
    31. 09 

    31. 09 
    34. 74 

    27. 45 
    30. 45 

    38. 40 
    42. 05 

    42. 05 
    45. 70 

    36. 45 
    39. 45 

    39. 45 
    42. 45 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    48. 45 
    51. 45 

    51. 45 
    54. 45 

    54. 45 
    57. 45 
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( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e(  out  of  embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

    10. 00
    19. 00

    19. 00
    28. 00

    28. 00
    37. 00

    37. 00
    55. 00

    55. 00
    64. 00

    64. 00
    73. 00

    73. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

  1. 420
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  3. 000
       

  2. 464
       

  2. 464
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

      38. 04 
      50. 82 

      50. 82 
      63. 60 

      63. 60 
      76. 39 

     122. 56 
     166. 91 

     166. 91 
     189. 08 

     226. 64 
     253. 64 

     211. 26 
     233. 43 

     233. 43 
     255. 61 

     307. 64 
     334. 64 

     334. 64 
     361. 64 

     361. 64 
     388. 64 

     388. 64 
     415. 64 

     415. 64 
     442. 64 

     442. 64 
     469. 64 

     469. 64 
     496. 64 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( out  of  embankment  s ec t i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

    10. 00
    19. 00

    19. 00
    28. 00

    28. 00
    37. 00

    37. 00
    55. 00

    55. 00
    64. 00

    64. 00
    73. 00

    73. 00
    82. 00

    82. 00
    91. 00

    91. 00
   100. 00

   100. 00
   109. 00

   109. 00
   118. 00

   118. 00
   127. 00

   127. 00
   136. 00

   136. 00
   145. 00

   145. 00
   154. 00

  0. 826
       

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

       8. 26 
      15. 70 

      15. 70 
      23. 14 

      23. 14 
      30. 58 

      21. 36 
      31. 76 

      31. 76 
      36. 95 

      32. 00 
      36. 50 

      42. 15 
      47. 35 

      47. 35 
      52. 54 

      45. 50 
      50. 00 

      50. 00 
      54. 50 

      54. 50 
      59. 00 

      59. 00 
      63. 50 

      63. 50 
      68. 00 

      68. 00 
      72. 50 

      72. 50 
      77. 00 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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4. 2 St abi l i t y anal ysi s

4. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or     
Curr ent  gr ound l evel  

   38. 000
   40. 000
   41. 000
   42. 000
   40. 000
   43. 000

    5. 000
    3. 000
    2. 000
    1. 000
    3. 000
    0. 000

         0. 00  
       138. 05  
       126. 31  
        90. 49  
       138. 05  
        45. 00  

      1517. 92  
      1313. 86  
      1397. 22  
      1259. 47  
      1313. 86  
      1011. 39  

 999. 99>=1. 20 
   9. 52>=1. 20 
  11. 06>=1. 20 
  13. 92>=1. 20 
   9. 52>=1. 20 
  22. 48>=1. 20 

 

( 2) check l evel (  Embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

         0. 00 

      1517. 92 

  999. 99>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       693. 33 
        26. 29 
       796. 98 
         0. 00 

         0. 00 

    a. wat er  pr ess ur e moment
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      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    30. 00

    30. 00
    20. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    32. 50
         

    50. 00
         

         
   200. 00

    6. 667
         

    5. 467
         

    4. 476
         

    3. 511
         

    2. 513
         

    1. 067
         

         
         

     133. 33 
            

     136. 67 
            

     156. 67 
            

     131. 67 
            

      81. 67 
            

      53. 33 
            

            
     693. 33 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

  1. 000
       

  2. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

     2. 93
     9. 27

     2. 28
     9. 58

         
         

     0. 00
         

     0. 00
         

     0. 68
         

     6. 10
         

    11. 86
         

         
    18. 64

    4. 500
         

    3. 731
         

    3. 154
         

    2. 413
         

    0. 795
         

         
         

       0. 00 
            

       0. 00 
            

       2. 14 
            

      14. 72 
            

       9. 42 
            

            
      26. 29 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    23. 84
    49. 40

    49. 40
    62. 18

    62. 18
    74. 97

   120. 09
   164. 45

         
         

    36. 62
         

    55. 79
         

    68. 57
         

   284. 54
         

         
   445. 52

    4. 442
         

    3. 481
         

    2. 484
         

    0. 948
         

         
         

     162. 65 
            

     194. 20 
            

     170. 37 
            

     269. 76 
            

            
     796. 98 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1517. 92 
         0. 00 
       324. 00 
         0. 00 

      1517. 92 



FORUM8

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     674. 63*  ( 1+  1. 250 ) =    1517. 92( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   40. 781
   40. 000

   40. 000
   38. 000

         
         

  0. 781
       

  2. 000
       

       
       

   141. 68
   151. 66

   253. 15
   297. 50

         
         

    41. 64
    46. 59

    23. 79
    31. 09

         
         

   100. 04
   105. 07

   229. 36
   266. 40

         
         

    80. 10
         

   495. 76
         

         
   575. 86

    2. 387
         

    0. 975
         

         
         

     191. 22 
            

     483. 42 
            

            
     674. 63 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   40. 781
   40. 000

   40. 000
   38. 000

  0. 781
  2. 000

  10. 00
  25. 00

   0. 00
   0. 00

  40. 00
  32. 50

    0. 931
    3. 139

  50. 00
  57. 50

    0. 655
    1. 274

    1. 586 
    4. 414 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  40. 000m )

  1) c hec k resul t



FORUM8

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       138. 05 

      1313. 86 

    9. 52>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       340. 00 
         3. 31 
       205. 26 
         0. 00 

       138. 05 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    30. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    32. 50
         

         
   150. 00

    4. 667
         

    3. 467
         

    2. 476
         

    1. 511
         

    0. 513
         

         
         

      93. 33 
            

      86. 67 
            

      86. 67 
            

      56. 67 
            

      16. 67 
            

            
     340. 00 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

     2. 93
     9. 27

         
         

     0. 00
         

     0. 00
         

     0. 68
         

     6. 10
         

         
     6. 78

    2. 500
         

    1. 731
         

    1. 154
         

    0. 413
         

         
         

       0. 00 
            

       0. 00 
            

       0. 78 
            

       2. 52 
            

            
       3. 31 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    23. 84
    49. 40

    49. 40
    62. 18

    62. 18
    74. 97

         
         

    36. 62
         

    55. 79
         

    68. 57
         

         
   160. 98

    2. 442
         

    1. 481
         

    0. 484
         

         
         

      89. 41 
            

      82. 62 
            

      33. 22 
            

            
     205. 26 



FORUM8

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       705. 36 
       608. 50 
       324. 00 
       304. 25 

      1313. 86 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     403. 06*  ( 1+  0. 750 ) =     705. 36( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 954
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  0. 954
       

  1. 000
       

  1. 000
       

       
       

   113. 90
   126. 09

   126. 09
   138. 88

   138. 88
   151. 66

         
         

    27. 87
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

         
         

    86. 03
    92. 18

    92. 18
    98. 63

    98. 63
   105. 07

         
         

    85. 01
         

    95. 41
         

   101. 85
         

         
   282. 27

    2. 472
         

    1. 494
         

    0. 495
         

         
         

     210. 10 
            

     142. 57 
            

      50. 39 
            

            
     403. 06 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   42. 954
   42. 000
   41. 000

   42. 000
   41. 000
   40. 000

  0. 954
  1. 000
  1. 000

  10. 00
  10. 00
  10. 00

   0. 00
   0. 00
   0. 00

  40. 00
  40. 00
  40. 00

    1. 137
    1. 192
    1. 192

  50. 00
  50. 00
  50. 00

    0. 801
    0. 839
    0. 839

    1. 937 
    2. 031 
    2. 031 

    5. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,     304. 25 ) =     608. 50( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .



FORUM8

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   40. 000
   38. 000

         
         

  2. 000
       

       
       

   122. 56
   166. 91

         
         

   289. 47
         

         
   289. 47

    1. 051
         

         
         

     304. 25 
            

            
     304. 25 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  41. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       126. 31 

      1397. 22 

   11. 06>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       205. 83 
         0. 10 
        79. 63 
         0. 00 

       126. 31 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

         
   117. 50

    3. 667
         

    2. 467
         

    1. 476
         

    0. 511
         

         
         

      73. 33 
            

      61. 67 
            

      51. 67 
            

      19. 17 
            

            
     205. 83 
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    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

         
         

     0. 00
         

     0. 00
         

     0. 68
         

         
     0. 68

    1. 500
         

    0. 731
         

    0. 154
         

         
         

       0. 00 
            

       0. 00 
            

       0. 10 
            

            
       0. 10 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  1. 000
       

  1. 000
       

       
       

    23. 84
    49. 40

    49. 40
    62. 18

         
         

    36. 62
         

    55. 79
         

         
    92. 41

    1. 442
         

    0. 481
         

         
         

      52. 80 
            

      26. 83 
            

            
      79. 63 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       749. 22 
       648. 00 
       324. 00 
       629. 78 

      1397. 22 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     499. 48*  ( 1+  0. 500 ) =     749. 22( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 839
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  0. 839
       

  1. 000
       

  1. 000
       

       
       

   166. 35
   189. 00

   113. 31
   126. 09

   126. 09
   138. 88

         
         

    18. 48
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

         
         

   147. 86
   168. 00

    85. 74
    92. 18

    92. 18
    98. 63

         
         

   132. 50
         

    88. 96
         

    95. 41
         

         
   316. 87

    2. 411
         

    1. 494
         

    0. 494
         

         
         

     319. 41 
            

     132. 90 
            

      47. 17 
            

            
     499. 48 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .
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  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   43. 839
   43. 000
   42. 000

   43. 000
   42. 000
   41. 000

  0. 839
  1. 000
  1. 000

  30. 00
  10. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  40. 00
  40. 00

    1. 453
    1. 192
    1. 192

  60. 00
  50. 00
  50. 00

    0. 484
    0. 839
    0. 839

    1. 938 
    2. 031 
    2. 031 

    5. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,     629. 78 ) =     648. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  2. 000
       

       
       

    63. 60
    76. 39

   122. 56
   166. 91

         
         

    69. 99
         

   289. 47
         

         
   359. 46

    0. 515
         

    2. 051
         

         
         

      36. 06 
            

     593. 72 
            

            
     629. 78 

 

( 5) check l evel (  Layer  boundary s urf ac e:  G. L.  42. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

        90. 49 

      1259. 47 

   13. 92>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       106. 67 
         0. 00 
        16. 18 
         0. 00 

        90. 49 
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    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

         
    80. 00

    2. 667
         

    1. 467
         

    0. 476
         

         
         

      53. 33 
            

      36. 67 
            

      16. 67 
            

            
     106. 67 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

     
Sum  

   43. 000
   42. 000

         
         

  1. 000
       

       
       

     0. 00
     0. 00

         
         

     0. 00
         

         
     0. 00

    0. 500
         

         
         

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   43. 000
   42. 000

         
         

  1. 000
       

       
       

    23. 84
    49. 40

         
         

    36. 62
         

         
    36. 62

    0. 442
         

         
         

      16. 18 
            

            
      16. 18 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       611. 47 
       648. 00 
       324. 00 
      1018. 91 

      1259. 47 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     489. 18*  ( 1+  0. 250 ) =     611. 47( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   44. 718
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  0. 718
       

  1. 000
       

  1. 000
       

       
       

   123. 23
   162. 00

   162. 00
   189. 00

   113. 31
   126. 09

         
         

    13. 69
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

         
         

   109. 54
   144. 00

   144. 00
   168. 00

    85. 74
    92. 18

         
         

    91. 02
         

   156. 00
         

    88. 96
         

         
   335. 98

    2. 343
         

    1. 487
         

    0. 494
         

         
         

     213. 23 
            

     232. 00 
            

      43. 94 
            

            
     489. 18 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op
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      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   44. 718
   44. 000
   43. 000

   44. 000
   43. 000
   42. 000

  0. 718
  1. 000
  1. 000

  30. 00
  30. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  30. 00
  40. 00

    1. 244
    1. 732
    1. 192

  60. 00
  60. 00
  50. 00

    0. 415
    0. 577
    0. 839

    1. 658 
    2. 309 
    2. 031 

    5. 998 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,    1018. 91 ) =     648. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    50. 82
    63. 60

    63. 60
    76. 39

   122. 56
   166. 91

         
         

    57. 21
         

    69. 99
         

   289. 47
         

         
   416. 67

    0. 519
         

    1. 515
         

    3. 051
         

         
         

      29. 67 
            

     106. 06 
            

     883. 19 
            

            
    1018. 91 

 

( 6) check l evel (  Mi n s af et y f ac t or :  G. L.  40. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       138. 05 

      1313. 86 

    9. 52>=1. 20
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  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

       340. 00 
         3. 31 
       205. 26 
         0. 00 

       138. 05 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    30. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    32. 50
         

         
   150. 00

    4. 667
         

    3. 467
         

    2. 476
         

    1. 511
         

    0. 513
         

         
         

      93. 33 
            

      86. 67 
            

      86. 67 
            

      56. 67 
            

      16. 67 
            

            
     340. 00 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 463

   41. 463
   41. 000

   41. 000
   40. 000

         
         

  1. 000
       

  0. 537
       

  0. 463
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     2. 93

     2. 93
     9. 27

         
         

     0. 00
         

     0. 00
         

     0. 68
         

     6. 10
         

         
     6. 78

    2. 500
         

    1. 731
         

    1. 154
         

    0. 413
         

         
         

       0. 00 
            

       0. 00 
            

       0. 78 
            

       2. 52 
            

            
       3. 31 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    23. 84
    49. 40

    49. 40
    62. 18

    62. 18
    74. 97

         
         

    36. 62
         

    55. 79
         

    68. 57
         

         
   160. 98

    2. 442
         

    1. 481
         

    0. 484
         

         
         

      89. 41 
            

      82. 62 
            

      33. 22 
            

            
     205. 26 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)
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  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       705. 36 
       608. 50 
       324. 00 
       304. 25 

      1313. 86 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     403. 06*  ( 1+  0. 750 ) =     705. 36( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 954
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  0. 954
       

  1. 000
       

  1. 000
       

       
       

   113. 90
   126. 09

   126. 09
   138. 88

   138. 88
   151. 66

         
         

    27. 87
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

         
         

    86. 03
    92. 18

    92. 18
    98. 63

    98. 63
   105. 07

         
         

    85. 01
         

    95. 41
         

   101. 85
         

         
   282. 27

    2. 472
         

    1. 494
         

    0. 495
         

         
         

     210. 10 
            

     142. 57 
            

      50. 39 
            

            
     403. 06 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   42. 954
   42. 000
   41. 000

   42. 000
   41. 000
   40. 000

  0. 954
  1. 000
  1. 000

  10. 00
  10. 00
  10. 00

   0. 00
   0. 00
   0. 00

  40. 00
  40. 00
  40. 00

    1. 137
    1. 192
    1. 192

  50. 00
  50. 00
  50. 00

    0. 801
    0. 839
    0. 839

    1. 937 
    2. 031 
    2. 031 

    5. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )   
        cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,     304. 25 ) =     608. 50( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)
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        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   40. 000
   38. 000

         
         

  2. 000
       

       
       

   122. 56
   166. 91

         
         

   289. 47
         

         
   289. 47

    1. 051
         

         
         

     304. 25 
            

            
     304. 25 

 

( 7) check l evel (  Cur rent  gr ound l evel :  G. L.  43. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

        45. 00 

      1011. 39 

   22. 48>=1. 20

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   

 def or mat i on moment     Md( kN. m/ m)

  moment       

        45. 00 
         0. 00 
         0. 00 
         0. 00 

        45. 00 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

         
         

  2. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

         
         

    20. 00
         

    25. 00
         

         
    45. 00

    1. 667
         

    0. 467
         

         
         

      33. 33 
            

      11. 67 
            

            
      45. 00 

    b. ac t i ve  eart h pr essur e moment

    Sum( Pa)  =      0. 00kN/ m    Sum( Ma)  =      0. 00kN. m/ m

    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       363. 39 
       648. 00 
       324. 00 
      1458. 87 

      1011. 39 
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    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     363. 39*  ( 1+  0. 000 ) =     363. 39( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   45. 598
   44. 000

   44. 000
   43. 000

         
         

  1. 598
       

  1. 000
       

       
       

    75. 71
   162. 00

   162. 00
   189. 00

         
         

     8. 41
    18. 00

    18. 00
    21. 00

         
         

    67. 30
   144. 00

   144. 00
   168. 00

         
         

   168. 83
         

   156. 00
         

         
   324. 83

    1. 702
         

    0. 487
         

         
         

     287. 39 
            

      76. 00 
            

            
     363. 39 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   45. 598
   44. 000

   44. 000
   43. 000

  1. 598
  1. 000

  30. 00
  30. 00

   0. 00
   0. 00

  30. 00
  30. 00

    2. 768
    1. 732

  60. 00
  60. 00

    0. 923
    0. 577

    3. 690 
    2. 309 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )
                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )   
        cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      324. 00,    1458. 87 ) =     648. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         180. 0 

         324. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         180. 0  

         324. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   43. 000
   42. 000

  1. 000
       

    38. 04
    50. 82

    44. 43
         

    0. 524
         

      23. 28 
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  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   2 
     

   3 
     

   4 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    50. 82
    63. 60

    63. 60
    76. 39

   122. 56
   166. 91

         
         

    57. 21
         

    69. 99
         

   289. 47
         

         
   461. 10

    1. 519
         

    2. 515
         

    4. 051
         

         
         

      86. 88 
            

     176. 05 
            

    1172. 65 
            

            
    1458. 87 
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4. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 20 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    38. 000     5. 000      218. 64      807. 69    3. 69>=1. 20 

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

       218. 64 

       807. 69 

   3. 69>=1. 20 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       200. 00 
        18. 64 
         0. 00 

       218. 64 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

     362. 17 
     445. 52 

     807. 69 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   6. 000+   648. 00*  t an( 25. 00)  Deg.

          =   362. 17( kN/ m)

    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    108. 00+   0. 00 ) *   6. 000=   648. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.
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  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 

Sum  

   47. 000
   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   40. 000

         

   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   40. 000
   38. 000

         

  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  2. 000

  9. 000

   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    18. 00 
    36. 00 
     9. 00 
     9. 00 
     9. 00 
     9. 00 
    18. 00 

   108. 00 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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4. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 20 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      38. 000     5. 000       4973. 29        378. 00    13. 16>=1. 20  

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

      648. 00  
        5. 000 
        9. 00  
        6. 000 

      378. 00  

        0. 00  
        0. 00  
        0. 000 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

     4973. 29  

  13. 16>=1. 20 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

       693. 33
        26. 29
       796. 98
         0. 00

         0. 00

 H- f or ce       
    Hb( kN/ m)   

       200. 00 
        18. 64 
       445. 52 
         0. 00 

         0. 00 

    a. wat er  pr ess ur e

      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e
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      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =   648. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =       0. 00/    648. 00

          =  0. 000( m)

      Be= B-  2e

          =  6. 000-  2. 0*  0. 000

          =  6. 000( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/    648. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   43. 000
   42. 000
   41. 000
   40. 000

         

   42. 000
   41. 000
   40. 000
   38. 000

         

  1. 000
  1. 000
  1. 000
  2. 000

  5. 000

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
     9. 00 
     9. 00 
    18. 00 

    45. 00 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am
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4. 3 l andsi de sheet  pi l e

4. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   42. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       39. 250

      914. 13 

     1375. 38 

 1. 505>=1. 50 

    i n use     

       38. 000 

     1258. 42  

     2767. 20  

 2. 199>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

         
         

    24. 00
         

    19. 50
         

    30. 74
         

    37. 08
         

    43. 42
         

    54. 88
         

         
   209. 62

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    5. 512
         

    7. 044
         

         
         

      28. 00 
            

      49. 00 
            

     108. 13 
            

     167. 39 
            

     239. 32 
            

     386. 58 
            

            
     978. 42 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
    10. 00

    10. 00
     0. 00

         
         

     5. 00
         

    15. 00
         

    17. 50
         

    12. 50
         

    10. 00
         

         
    60. 00

    2. 667
         

    3. 556
         

    4. 476
         

    5. 467
         

    6. 667
         

         
         

      13. 33 
            

      53. 33 
            

      78. 33 
            

      68. 33 
            

      66. 67 
            

            
     280. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    23. 84
    49. 40

    49. 40
    62. 18

    62. 18
    74. 97

   120. 09
   164. 45

         
         

    36. 62
         

    55. 79
         

    68. 57
         

   284. 54
         

         
   445. 52

    3. 558
         

    4. 519
         

    5. 516
         

    7. 052
         

         
         

     130. 29 
            

     252. 13 
            

     378. 22 
            

    2006. 56 
            

            
    2767. 20 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

      - 119. 64
       - 57. 47
       - 61. 10

 poi nt s       

  G. L.  42. 600 
  G. L.  46. 000 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
    10. 00

    10. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    23. 84
    49. 40

    49. 40
    62. 18

    62. 18
    74. 97

   120. 09
   164. 45

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
    14. 87

    14. 87
    22. 31

    22. 31
    29. 75

    20. 79
    31. 18

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    31. 00

    37. 58
    39. 04

    39. 04
    32. 94

    32. 94
    26. 84

    13. 00
     0. 00

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    23. 84 
    34. 53 

    34. 53 
    39. 87 

    39. 87 
    45. 22 

    99. 31 
   133. 27 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   43. 000
   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000

   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000

  1. 000
  1. 000
  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     5600
     8400
    44800
    50400
    75600
    47600
    58800
   131600
    86800
    81200
   117600
   114800
    84000
   112000

      673 
     1346 
     2018 
    10765 
    12110 
    18165 
    11437 
    14129 
    31621 
    20856 
    19511 
    28257 
    27584 
    20184 
    26911 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m
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        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

   43. 000

   42. 800

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

    31. 00

    37. 87

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

    37. 58

    37. 87

     0. 03

     0. 24

     0. 48

     0. 72

     0. 96

     1. 20

     1. 44

     1. 68

     1. 92

     2. 16

     2. 40

     2. 64

     2. 88

     3. 12

     3. 36

     3. 64

     4. 12

     4. 64

     5. 16

     5. 68

     6. 80

     7. 57

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    25. 97

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    23. 84

    25. 97

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

       67 

      135 



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

                   

    38. 16

    38. 45

    38. 75

    39. 04

    37. 82

    36. 60

    35. 38

    34. 16

    32. 94

    31. 72

    30. 50

    29. 28

    28. 06

    26. 84

    11. 70

    10. 40

     9. 10

     7. 80

     6. 50

     5. 20

     3. 90

     2. 60

     1. 30

     0. 00

         

    38. 16

    38. 45

    38. 75

    39. 04

    37. 82

    36. 60

    35. 38

    34. 16

    32. 94

    31. 72

    30. 50

    29. 28

    28. 06

    13. 00

    11. 70

    10. 40

     9. 10

     7. 80

     6. 50

     5. 20

     3. 90

     2. 60

     1. 30

     0. 00

         

     7. 63

     7. 69

     7. 75

     7. 77

     7. 56

     7. 32

     7. 08

     6. 83

     6. 59

     6. 34

     6. 10

     5. 86

     5. 61

     3. 98

     2. 34

     2. 08

     1. 82

     1. 56

     1. 30

     1. 04

     0. 78

     0. 52

     0. 26

     0. 03

   168. 68

    28. 11

    30. 25

    32. 39

    34. 53

    35. 59

    36. 66

    37. 73

    38. 80

    39. 87

    40. 94

    42. 01

    43. 08

    44. 15

    45. 22

   102. 70

   106. 10

   109. 50

   112. 89

   116. 29

   119. 68

   123. 08

   126. 47

   129. 87

   133. 27

         

    28. 11

    30. 25

    32. 39

    34. 53

    35. 59

    36. 66

    37. 73

    38. 80

    39. 87

    40. 94

    42. 01

    43. 08

    44. 15

    99. 31

   102. 70

   106. 10

   109. 50

   112. 89

   116. 29

   119. 68

   123. 08

   126. 47

   129. 87

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

      135 

      135 

      135 

      202 

      269 

      269 

      269 

      269 

      336 

      404 

      404 

      404 

      404 

     1278 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     1076 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      11. 87mm(  G. L.  42. 400m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
       67
      135
      135
      135

    - 2. 35
    - 1. 47
    - 0. 59
     0. 29
     1. 17
     2. 05
     2. 93
     3. 81
     4. 67
     5. 50
     6. 31
     7. 09
     7. 83
     8. 52
     9. 15
     9. 73
    10. 25
    10. 70
    11. 08
    11. 39
    11. 63
    11. 79
    11. 87
    11. 87

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    36. 22 
    38. 61 
    41. 78 
    44. 96 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     - 61. 10
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          - 0. 78
          - 1. 59
          - 1. 60
          - 1. 60



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 act v el  

         

      135
      202
      269
      269
      269
      269
      336
      404
      404
      404
      404
     1278
     2153
     2153
     2153
     2153
     2153
     2153
     2153
     2153
     2153
     1076

         

    11. 79
    11. 65
    11. 42
    11. 13
    10. 77
    10. 35
     9. 87
     9. 34
     8. 76
     8. 14
     7. 48
     6. 80
     6. 09
     5. 37
     4. 65
     3. 91
     3. 17
     2. 43
     1. 69
     0. 95
     0. 21
    - 0. 53

         

    48. 14 
    34. 08 
    26. 45 
    27. 25 
    28. 04 
    28. 84 
    23. 70 
    20. 28 
    20. 81 
    21. 34 
    21. 87 
    11. 35 
     9. 54 
     9. 86 
    10. 17 
    10. 49 
    10. 80 
    11. 12 
    11. 43 
    11. 75 
    12. 06 
    12. 30 

          

          - 1. 59
          - 2. 35
          - 3. 07
          - 3. 00
          - 2. 90
          - 2. 78
          - 3. 32
          - 3. 77
          - 3. 53
          - 3. 28
          - 3. 02
          - 8. 69
         - 13. 12
         - 11. 57
         - 10. 00
          - 8. 42
          - 6. 83
          - 5. 23
          - 3. 64
          - 2. 04
          - 0. 45
           0. 58

        - 168. 68

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 119. 64kN. m/ m(  G. L.  42. 600m )

    max shear f or ce     Smax=     - 57. 47kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      11. 87mm    (  G. L.  42. 400m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

 - - - - - - - - - -
       0. 01
       0. 06
       0. 21
       0. 50
       0. 99
     - 10. 50
     - 21. 71
     - 32. 58
     - 43. 07
     - 53. 12
     - 62. 70
     - 71. 74
     - 80. 21
     - 88. 06
     - 95. 23
    - 101. 68
    - 107. 31
    - 112. 00
    - 115. 66
    - 118. 19
    - 119. 52
    - 119. 64
    - 118. 56
    - 116. 26
    - 112. 73
    - 108. 11
    - 102. 60
     - 96. 22
     - 89. 01
     - 80. 99
     - 72. 31
     - 63. 12
     - 53. 41
     - 43. 19
     - 32. 45
     - 22. 66
     - 15. 02
      - 9. 28
      - 5. 17
      - 2. 43
      - 0. 80
      - 0. 01
       0. 21
       0. 12
       0. 00

       0. 00
       0. 01
       0. 06
       0. 21
       0. 50
       0. 99
     - 10. 50
     - 21. 71
     - 32. 58
     - 43. 07
     - 53. 12
     - 62. 70
     - 71. 74
     - 80. 21
     - 88. 06
     - 95. 23
    - 101. 68
    - 107. 31
    - 112. 00
    - 115. 66
    - 118. 19
    - 119. 52
    - 119. 64
    - 118. 56
    - 116. 26
    - 112. 73
    - 108. 11
    - 102. 60
     - 96. 22
     - 89. 01
     - 80. 99
     - 72. 31
     - 63. 12
     - 53. 41
     - 43. 19
     - 32. 45
     - 22. 66
     - 15. 02
      - 9. 28
      - 5. 17
      - 2. 43
      - 0. 80
      - 0. 01
       0. 21
       0. 12
 - - - - - - - - - -

 - - - - - - - - - -
       0. 03
       0. 27
       0. 75
       1. 47
       2. 43
     - 57. 47
     - 56. 03
     - 54. 35
     - 52. 43
     - 50. 27
     - 47. 87
     - 45. 23
     - 42. 35
     - 39. 23
     - 35. 87
     - 32. 24
     - 28. 12
     - 23. 48
     - 18. 32
     - 12. 64
      - 6. 62
      - 0. 63
       5. 40
      11. 50
      17. 66
      23. 08
      27. 57
      31. 89
      36. 07
      40. 12
      43. 38
      45. 96
      48. 52
      51. 10
      53. 69
      48. 98
      38. 20
      28. 71
      20. 53
      13. 67
       8. 15
       3. 96
       1. 10
      - 0. 42
      - 0. 61

       0. 03
       0. 27
       0. 75
       1. 47
       2. 43
     - 57. 47
     - 56. 03
     - 54. 35
     - 52. 43
     - 50. 27
     - 47. 87
     - 45. 23
     - 42. 35
     - 39. 23
     - 35. 87
     - 32. 24
     - 28. 12
     - 23. 48
     - 18. 32
     - 12. 64
      - 6. 62
      - 0. 63
       5. 40
      11. 50
      17. 66
      23. 08
      27. 57
      31. 89
      36. 07
      40. 12
      43. 38
      45. 96
      48. 52
      51. 10
      53. 69
      48. 98
      38. 20
      28. 71
      20. 53
      13. 67
       8. 15
       3. 96
       1. 10
      - 0. 42
      - 0. 61
 - - - - - - - - - -

    - 2. 35
    - 1. 47
    - 0. 59
     0. 29
     1. 17
     2. 05
     2. 93
     3. 81
     4. 67
     5. 50
     6. 31
     7. 09
     7. 83
     8. 52
     9. 15
     9. 73
    10. 25
    10. 70
    11. 08
    11. 39
    11. 63
    11. 79
    11. 87
    11. 87
    11. 79
    11. 65
    11. 42
    11. 13
    10. 77
    10. 35
     9. 87
     9. 34
     8. 76
     8. 14
     7. 48
     6. 80
     6. 09
     5. 37
     4. 65
     3. 91
     3. 17
     2. 43
     1. 69
     0. 95
     0. 21
    - 0. 53

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      - 61. 10 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        - 0. 78 
        - 1. 59 
        - 1. 60 
        - 1. 60 
        - 1. 59 
        - 2. 35 
        - 3. 07 
        - 3. 00 
        - 2. 90 
        - 2. 78 
        - 3. 32 
        - 3. 77 
        - 3. 53 
        - 3. 28 
        - 3. 02 
        - 8. 69 
       - 13. 12 
       - 11. 57 
       - 10. 00 
        - 8. 42 
        - 6. 83 
        - 5. 23 
        - 3. 64 
        - 2. 04 
        - 0. 45 
         0. 58 
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  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 119. 64kN. m/ m(  G. L.  42. 600m )

    max shear f or ce     Smax=         - 57. 47kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      11. 87mm    (  G. L.  42. 400m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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4. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               119. 64              0. 00             57. 47

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           66           180    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            3            83    O,   
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4. 3. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      61. 10      1. 800      109. 98 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        137         176    O,   
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4. 3. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     109. 98      1. 800       19. 80 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         86           140    O,   
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4. 4 r i vers i de  sheet  pi l e

4. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   43. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 50)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       39. 620

      732. 52 

     1099. 41 

 1. 501>=1. 50 

    i n use     

       38. 000 

     1108. 42  

     2842. 17  

 2. 564>=1. 50  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

         
         

    24. 00
         

    19. 50
         

    30. 74
         

    37. 08
         

    43. 42
         

    54. 88
         

         
   209. 62

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    5. 512
         

    7. 044
         

         
         

      28. 00 
            

      49. 00 
            

     108. 13 
            

     167. 39 
            

     239. 32 
            

     386. 58 
            

            
     978. 42 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     4. 00

     4. 00
     0. 00

         
         

     5. 00
         

     9. 00
         

     7. 00
         

     5. 00
         

     4. 00
         

         
    30. 00

    2. 667
         

    3. 481
         

    4. 476
         

    5. 467
         

    6. 667
         

         
         

      13. 33 
            

      31. 33 
            

      31. 33 
            

      27. 33 
            

      26. 67 
            

            
     130. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    38. 04
    50. 82

    50. 82
    63. 60

    63. 60
    76. 39

   122. 56
   166. 91

         
         

    44. 43
         

    57. 21
         

    69. 99
         

   289. 47
         

         
   461. 10

    3. 524
         

    4. 519
         

    5. 515
         

    7. 051
         

         
         

     156. 57 
            

     258. 52 
            

     386. 03 
            

    2041. 06 
            

            
    2842. 17 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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4. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

        95. 20
        49. 81
        53. 44

 poi nt s       

  G. L.  43. 000 
  G. L.  46. 000 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     4. 00

     4. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    38. 04
    50. 82

    50. 82
    63. 60

    63. 60
    76. 39

   122. 56
   166. 91

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     8. 26
    15. 70

    15. 70
    23. 14

    23. 14
    30. 58

    21. 36
    31. 76

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    31. 00

    29. 31
    26. 21

    26. 21
    23. 11

    23. 11
    20. 01

     6. 42
     0. 00

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    29. 77 
    35. 12 

    35. 12 
    40. 46 

    40. 46 
    45. 81 

   101. 20 
   135. 15 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   43. 000
   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000

   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000

  1. 000
  1. 000
  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     5600
     8400
    44800
    50400
    75600
    47600
    58800
   131600
    86800
    81200
   117600
   114800
    84000
   112000

      673 
     1346 
     2018 
    10765 
    12110 
    18165 
    11437 
    14129 
    31621 
    20856 
    19511 
    28257 
    27584 
    20184 
    26911 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m
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        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

   43. 000

   42. 800

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

    31. 00

    28. 69

     0. 00

     1. 20

     2. 40

     3. 60

     4. 80

     6. 00

     7. 20

     8. 40

     9. 60

    10. 80

    12. 00

    13. 20

    14. 40

    15. 60

    16. 80

    18. 00

    20. 60

    23. 20

    25. 80

    28. 40

    29. 31

    28. 69

     0. 03

     0. 24

     0. 48

     0. 72

     0. 96

     1. 20

     1. 44

     1. 68

     1. 92

     2. 16

     2. 40

     2. 64

     2. 88

     3. 12

     3. 36

     3. 64

     4. 12

     4. 64

     5. 16

     5. 68

     5. 95

     5. 74

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    30. 84

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    29. 77

    30. 84

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

       67 

      135 



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

Ac t  e l a.            

                   

    28. 07

    27. 45

    26. 83

    26. 21

    25. 59

    24. 97

    24. 35

    23. 73

    23. 11

    22. 49

    21. 87

    21. 25

    20. 63

    20. 01

     5. 78

     5. 14

     4. 50

     3. 85

     3. 21

     2. 57

     1. 93

     1. 28

     0. 64

     0. 00

         

    28. 07

    27. 45

    26. 83

    26. 21

    25. 59

    24. 97

    24. 35

    23. 73

    23. 11

    22. 49

    21. 87

    21. 25

    20. 63

     6. 42

     5. 78

     5. 14

     4. 50

     3. 85

     3. 21

     2. 57

     1. 93

     1. 28

     0. 64

     0. 00

         

     5. 61

     5. 49

     5. 37

     5. 24

     5. 12

     4. 99

     4. 87

     4. 75

     4. 62

     4. 50

     4. 37

     4. 25

     4. 13

     2. 64

     1. 16

     1. 03

     0. 90

     0. 77

     0. 64

     0. 51

     0. 39

     0. 26

     0. 13

     0. 02

   131. 91

    31. 91

    32. 98

    34. 05

    35. 12

    36. 19

    37. 26

    38. 33

    39. 40

    40. 46

    41. 53

    42. 60

    43. 67

    44. 74

    45. 81

   104. 59

   107. 99

   111. 38

   114. 78

   118. 17

   121. 57

   124. 97

   128. 36

   131. 76

   135. 15

         

    31. 91

    32. 98

    34. 05

    35. 12

    36. 19

    37. 26

    38. 33

    39. 40

    40. 46

    41. 53

    42. 60

    43. 67

    44. 74

   101. 20

   104. 59

   107. 99

   111. 38

   114. 78

   118. 17

   121. 57

   124. 97

   128. 36

   131. 76

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

      135 

      135 

      135 

      202 

      269 

      269 

      269 

      269 

      336 

      404 

      404 

      404 

      404 

     1278 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     2153 

     1076 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      - 9. 33mm(  G. L.  42. 600m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
       67
      135
      135
      135

     1. 70
     1. 00
     0. 30
    - 0. 40
    - 1. 10
    - 1. 79
    - 2. 49
    - 3. 19
    - 3. 87
    - 4. 53
    - 5. 17
    - 5. 78
    - 6. 35
    - 6. 88
    - 7. 38
    - 7. 82
    - 8. 21
    - 8. 54
    - 8. 82
    - 9. 04
    - 9. 20
    - 9. 29
    - 9. 33
    - 9. 30

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    44. 65 
    45. 84 
    47. 43 
    49. 02 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:      53. 44
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
           0. 62
           1. 25
           1. 25
           1. 25



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 act v el  
 act v el  

         

      135
      202
      269
      269
      269
      269
      336
      404
      404
      404
      404
     1278
     2153
     2153
     2153
     2153
     2153
     2153
     2153
     2153
     2153
     1076

         

    - 9. 21
    - 9. 06
    - 8. 86
    - 8. 61
    - 8. 30
    - 7. 95
    - 7. 56
    - 7. 12
    - 6. 66
    - 6. 16
    - 5. 64
    - 5. 09
    - 4. 54
    - 3. 97
    - 3. 39
    - 2. 82
    - 2. 24
    - 1. 66
    - 1. 08
    - 0. 50
     0. 08
     0. 66

         

    50. 61 
    34. 80 
    26. 89 
    27. 69 
    28. 48 
    29. 28 
    24. 06 
    20. 58 
    21. 11 
    21. 64 
    22. 17 
    11. 55 
     9. 72 
    10. 03 
    10. 35 
    10. 66 
    10. 98 
    11. 29 
    11. 61 
    11. 92 
    12. 24 
    12. 48 

          

           1. 24
           1. 83
           2. 39
           2. 32
           2. 23
           2. 14
           2. 54
           2. 88
           2. 69
           2. 49
           2. 28
           6. 51
           9. 77
           8. 54
           7. 31
           6. 07
           4. 82
           3. 57
           2. 32
           1. 07
          - 0. 18
          - 0. 71

         131. 91

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=      95. 20kN. m/ m(  G. L.  43. 000m )

    max shear f or ce     Smax=      49. 81kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      - 9. 33mm    (  G. L.  42. 600m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

 - - - - - - - - - -
      - 0. 01
      - 0. 06
      - 0. 21
      - 0. 50
      - 0. 99
       8. 97
      18. 65
      27. 98
      36. 94
      45. 46
      53. 50
      61. 01
      67. 95
      74. 27
      79. 91
      84. 82
      88. 91
      92. 07
      94. 21
      95. 20
      95. 13
      94. 16
      92. 32
      89. 63
      86. 11
      81. 92
      77. 17
      71. 89
      66. 09
      59. 76
      53. 02
      45. 95
      38. 54
      30. 78
      22. 66
      15. 30
       9. 67
       5. 54
       2. 69
       0. 90
      - 0. 05
      - 0. 40
      - 0. 35
      - 0. 15
       0. 00

       0. 00
      - 0. 01
      - 0. 06
      - 0. 21
      - 0. 50
      - 0. 99
       8. 97
      18. 65
      27. 98
      36. 94
      45. 46
      53. 50
      61. 01
      67. 95
      74. 27
      79. 91
      84. 82
      88. 91
      92. 07
      94. 21
      95. 20
      95. 13
      94. 16
      92. 32
      89. 63
      86. 11
      81. 92
      77. 17
      71. 89
      66. 09
      59. 76
      53. 02
      45. 95
      38. 54
      30. 78
      22. 66
      15. 30
       9. 67
       5. 54
       2. 69
       0. 90
      - 0. 05
      - 0. 40
      - 0. 35
      - 0. 15
 - - - - - - - - - -

 - - - - - - - - - -
      - 0. 03
      - 0. 27
      - 0. 75
      - 1. 47
      - 2. 43
      49. 81
      48. 37
      46. 69
      44. 77
      42. 61
      40. 21
      37. 57
      34. 69
      31. 57
      28. 21
      24. 57
      20. 45
      15. 81
      10. 65
       4. 97
      - 0. 36
      - 4. 85
      - 9. 21
     - 13. 45
     - 17. 57
     - 20. 99
     - 23. 72
     - 26. 40
     - 29. 03
     - 31. 64
     - 33. 72
     - 35. 34
     - 37. 03
     - 38. 79
     - 40. 64
     - 36. 78
     - 28. 17
     - 20. 65
     - 14. 24
      - 8. 94
      - 4. 77
      - 1. 71
       0. 22
       1. 03
       0. 73

      - 0. 03
      - 0. 27
      - 0. 75
      - 1. 47
      - 2. 43
      49. 81
      48. 37
      46. 69
      44. 77
      42. 61
      40. 21
      37. 57
      34. 69
      31. 57
      28. 21
      24. 57
      20. 45
      15. 81
      10. 65
       4. 97
      - 0. 36
      - 4. 85
      - 9. 21
     - 13. 45
     - 17. 57
     - 20. 99
     - 23. 72
     - 26. 40
     - 29. 03
     - 31. 64
     - 33. 72
     - 35. 34
     - 37. 03
     - 38. 79
     - 40. 64
     - 36. 78
     - 28. 17
     - 20. 65
     - 14. 24
      - 8. 94
      - 4. 77
      - 1. 71
       0. 22
       1. 03
       0. 73
 - - - - - - - - - -

     1. 70
     1. 00
     0. 30
    - 0. 40
    - 1. 10
    - 1. 79
    - 2. 49
    - 3. 19
    - 3. 87
    - 4. 53
    - 5. 17
    - 5. 78
    - 6. 35
    - 6. 88
    - 7. 38
    - 7. 82
    - 8. 21
    - 8. 54
    - 8. 82
    - 9. 04
    - 9. 20
    - 9. 29
    - 9. 33
    - 9. 30
    - 9. 21
    - 9. 06
    - 8. 86
    - 8. 61
    - 8. 30
    - 7. 95
    - 7. 56
    - 7. 12
    - 6. 66
    - 6. 16
    - 5. 64
    - 5. 09
    - 4. 54
    - 3. 97
    - 3. 39
    - 2. 82
    - 2. 24
    - 1. 66
    - 1. 08
    - 0. 50
     0. 08
     0. 66

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *       53. 44 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
         0. 62 
         1. 25 
         1. 25 
         1. 25 
         1. 24 
         1. 83 
         2. 39 
         2. 32 
         2. 23 
         2. 14 
         2. 54 
         2. 88 
         2. 69 
         2. 49 
         2. 28 
         6. 51 
         9. 77 
         8. 54 
         7. 31 
         6. 07 
         4. 82 
         3. 57 
         2. 32 
         1. 07 
        - 0. 18 
        - 0. 71 



FORUM8

  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=          95. 20kN. m/ m(  G. L.  43. 000m )

    max shear f or ce     Smax=          49. 81kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      - 9. 33mm    (  G. L.  42. 600m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)



FORUM8

4. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.                95. 20              0. 00             49. 81

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           53           180    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            2            83    O,   



FORUM8

4. 4. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   176( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      53. 44      1. 800       96. 19 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        120         176    O,   



FORUM8

4. 4. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   140( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

      96. 19      1. 800       17. 31 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         75           140    O,   



FORUM8

5. 1 cal cul at i on o f  ext ernal  f or ces
  des i gn s ei smi ci t y duri ng an ear t hquake  :  ,h= 0. 04

  des i gn s ei smi ci t y met hod:  r i ver  s t andard equat i on

           Gam. sat  ,h' = - - - - - - - - - - - - - - - - - - *  ,h        Gam. sat -  Gam. w

    wher e,

      Gam. sat :  so i l  s at ur at ed wei ght

      Gam. w  :  wat er  uni t  wei ght

5. 1. 1 so i l ,  wat er  pr essure  magni t ude t abl e i n s t abi l i t y c al cul at i on

  s oi l ,  wat er  press ur e  magni t ude t abl e i n st abi l i t y c al cul at i on ar e s hown.   

( 1) wat er  press ure  t abl e(  r i ver si de sect i on:  worki ng ext er nal  f or ce  )

    H. W. L.   46. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

     0. 00 
    20. 00 

    20. 00 
    30. 00 

    30. 00 
    40. 00 

    40. 00 
    35. 00 

    35. 00 
    30. 00 

    30. 00 
    20. 00 



FORUM8

( 2) ac t i ve eart h press ure magni t ude t abl e  ( r i versi de s ec t i on:  wor ki ng ext ernal  f orc e)

  pa= ,a(  Sum( Gam. h) + q ) -  2c*Sqr t ( ,a)

                         c os 2( Phi -  Thet a)  ,a= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1+ Sqrt { s i n( Phi ) * s i n( Phi -  Theta) /  c os( Thet a) } ] 2

  i n c as e of  c l ay,  ,h= 0 i n 10m bel ow GL and act i ve ear t h pres sure  i s  l i nearl y est i mat ed

  ,h = 0 f or  c l ay i n 10m bel ow GL.

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 498

   40. 498
   40. 000

   40. 000
   39. 739

   39. 739
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  0. 502
       

  0. 498
       

  0. 261
       

  1. 739
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    22. 52

    22. 52
    27. 00

    27. 00
    29. 35

    29. 35
    45. 00

    45. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 789
  0. 789

  0. 789
  0. 789

  0. 789
  0. 789

  0. 789
  0. 789

  0. 464
  0. 464

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     0. 00 

     0. 00 
     3. 53 

     0. 00 
     0. 00 

     0. 00 
     7. 27 

     7. 27 
    11. 44 

     8. 42 
    11. 89 

    15. 62 
    19. 80 

    19. 80 
    23. 98 

    18. 84 
    22. 31 

    22. 31 
    25. 78 

    25. 78 
    29. 26 

    29. 26 
    32. 73 

    32. 73 
    36. 20 

    36. 20 
    39. 68 

    39. 68 
    43. 15 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on:  wor ki ng ext ernal  f orc e )

  pp= ,p(  Sum( Gam. h)  + q ) + 2c *Sqrt ( ,p)

                         c os 2( Phi -  Thet a)  ,p= - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -       c os 2( Thet a) *  [ 1-  Sqrt ( { si n( Phi ) *  si n( Phi -  Thet a) /  c os ( Thet a) } ] 2

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    27. 00

    27. 00
    36. 00

    36. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 370
  1. 370

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

      23. 41 
      48. 07 

      46. 36 
      58. 11 

      58. 11 
      69. 86 

     114. 27 
     156. 15 

     156. 15 
     177. 09 

     213. 31 
     238. 95 

     198. 03 
     218. 97 

     218. 97 
     239. 91 

     290. 25 
     315. 90 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     367. 20 
     392. 85 

     392. 85 
     418. 50 

     418. 50 
     444. 15 

     444. 15 
     469. 80 



FORUM8

( 4) ac t i ve eart h press ure i nt ensi t y t abl e (  embankment  sect i on:  resi st ant  moment  c al cul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
agl  Phi
 ( deg)  

  coh  
   c    
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,a  

 ac t i ve   
 e- pr ss   
    pa   
 ( kN/ m2)  

 e - prs s   
 i n us e   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  0. 333
       

  0. 333
       

  0. 333
       

  0. 704
       

  0. 704
       

  0. 704
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 406
       

  0. 406
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

  0. 333
       

     0. 00
     6. 00

     6. 00
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

    23. 79
    31. 09

    31. 09
    34. 74

    27. 45
    30. 45

    38. 40
    42. 05

    42. 05
    45. 70

    36. 45
    39. 45

    39. 45
    42. 45

    42. 45
    45. 45

    45. 45
    48. 45

    48. 45
    51. 45

    51. 45
    54. 45

    54. 45
    57. 45

     0. 00 
     6. 00 

     6. 00 
    18. 00 

    18. 00 
    21. 00 

    27. 58 
    33. 91 

    33. 91 
    40. 25 

    40. 25 
    46. 59 

    23. 79 
    31. 09 

    31. 09 
    34. 74 

    27. 45 
    30. 45 

    38. 40 
    42. 05 

    42. 05 
    45. 70 

    36. 45 
    39. 45 

    39. 45 
    42. 45 

    42. 45 
    45. 45 

    45. 45 
    48. 45 

    48. 45 
    51. 45 

    51. 45 
    54. 45 

    54. 45 
    57. 45 



FORUM8

( 5) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( embankment  s ec t i on:  r es i s t ant  moment  cal c ul at i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

 e f f s rc hg
 pr es sure
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,p  

 pass i ve    
 e- pr ss      
     pp     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  3. 000
       

  3. 000
       

  3. 000
       

  1. 420
       

  1. 420
       

  1. 420
       

  2. 464
       

  2. 464
       

  3. 000
       

  2. 464
       

  2. 464
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

  3. 000
       

       0. 00 
      54. 00 

      54. 00 
     162. 00 

     162. 00 
     189. 00 

     113. 31 
     126. 09 

     126. 09 
     138. 88 

     138. 88 
     151. 66 

     253. 15 
     297. 50 

     297. 50 
     319. 67 

     385. 64 
     412. 64 

     341. 85 
     364. 02 

     364. 02 
     386. 20 

     466. 64 
     493. 64 

     493. 64 
     520. 64 

     520. 64 
     547. 64 

     547. 64 
     574. 64 

     574. 64 
     601. 64 

     601. 64 
     628. 64 

     628. 64 
     655. 64 



FORUM8

( 6) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( out  of  embankment :  pass i ve  r es i s t ant  moment  bel ow)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    27. 00

    27. 00
    45. 00

    45. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 306
  1. 306

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

      22. 85 
      34. 61 

      34. 61 
      46. 36 

      46. 36 
      58. 11 

      93. 33 
     135. 21 

     135. 21 
     156. 15 

     187. 66 
     213. 31 

     177. 09 
     198. 03 

     198. 03 
     218. 97 

     264. 60 
     290. 25 

     290. 25 
     315. 90 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     367. 20 
     392. 85 

     392. 85 
     418. 50 

     418. 50 
     444. 15 



FORUM8

( 7) se i smi c i t y f or  i ner t i a f orc e,  H- f orc e  di s t r i but i on t abl e ( embankment  sect i on:  f or  i ner t i a moment )

    s e i s mi ci t y f or  i nert i a f or ce  i s  l i near l y di st r i but ed f r om GL t o 10m dept h,

  c al c ul at e wi t h reduc i ng se i s mi c i t y.  Regardl ess WT,  desi gn s e i s mi ci t y i s  c onsi der ed usi ng next  

  equat i on.  Bas i c  des i gn s ei smi c i t y i s appl i ed wi t h i nput  des i gn s ei s mi ci t y f or  t he case  of

  ear t hquake.

      pe= Gam. *  B* ,h

      wher e,

        pe   :  i nert i a f or c e i nt ensi t y,  H- f or ce ,  f or  eac h l ayer  ( t op and bot t om)

        Gam. :  wet  wei ght  o f  each l ayer

        B   :  embankment  wi dt h i n use  (  6. 000 ) m

        ,h  :  des i gn s ei s mi c i t y f or  eac h l ayer  ( t op and bot t om)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

   s oi l  uni t  wei ght

 wet  
Gam. t

 sub 
Gam. '

 s at    
Gam. sat

 s e i s-  
 mi ci t y
   ,h  

  i ner t i a   
 H- c ompo    
pe=Gam. . B. ,h

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

   19. 0
       

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0400

 0. 0400
 0. 0360

 0. 0360
 0. 0320

 0. 0320
 0. 0280

 0. 0280
 0. 0200

 0. 0200
 0. 0160

 0. 0160
 0. 0120

 0. 0120
 0. 0080

 0. 0080
 0. 0040

 0. 0040
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

 0. 0000
 0. 0000

       4. 32 
       4. 32 

       4. 32 
       4. 32 

       4. 32 
       4. 32 

 *      4. 32 
 *      3. 89 

 *      3. 89 
 *      3. 46 

 *      3. 46 
 *      3. 02 

 *      3. 02 
 *      2. 16 

 *      2. 16 
 *      1. 73 

 *      1. 73 
 *      1. 30 

 *      1. 30 
 *      0. 86 

 *      0. 86 
 *      0. 43 

 *      0. 43 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

 *      0. 00 
 *      0. 00 

  Not e : *  c harac t er  shows a s ec t i on wher e  l i nearl y reduc ed s ei s mi ci t y.



FORUM8

5. 1. 2 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  l andsi de  sheet  pi l e cal c ul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  l andsi de  s heet  pi l e  c al cul at i on i s shown.   

( 1) wat er  press ure  i nt ensi t y t abl e  ( embankment  sect i on)

    R. W. L.   44. 000( m)

    L. W. L.   42. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

     0. 00 
    10. 00 

    10. 00 
    20. 00 

    20. 00 
    15. 00 

    15. 00 
    10. 00 

    10. 00 
     0. 00 

( 2) ac t i ve eart h press ure i nt ensi t y t abl e  ( embankment  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 789
  0. 789

  0. 789
  0. 789

  0. 789
  0. 789

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

     0. 00 
     6. 43 

     6. 43 
    19. 29 

    20. 84 
    24. 31 

    31. 93 
    39. 03 

    39. 03 
    46. 13 

    46. 13 
    53. 23 

    28. 16 
    36. 52 

    36. 52 
    40. 70 

    32. 73 
    36. 20 

    44. 87 
    49. 05 

    49. 05 
    53. 23 

    43. 15 
    46. 62 

    46. 62 
    50. 10 

    50. 10 
    53. 57 

    53. 57 
    57. 04 

    57. 04 
    60. 52 

    60. 52 
    63. 99 

    63. 99 
    67. 46 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( l andsi de s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    27. 00

    27. 00
    36. 00

    36. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 370
  1. 370

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

      23. 41 
      48. 07 

      46. 36 
      58. 11 

      58. 11 
      69. 86 

     114. 27 
     156. 15 

     156. 15 
     177. 09 

     213. 31 
     238. 95 

     198. 03 
     218. 97 

     218. 97 
     239. 91 

     290. 25 
     315. 90 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     367. 20 
     392. 85 

     392. 85 
     418. 50 

     418. 50 
     444. 15 

     444. 15 
     469. 80 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( embankment  s ec t i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
    18. 00

    18. 00
    27. 00

    27. 00
    36. 00

    36. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

  0. 826
       

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

       0. 00 
      14. 87 

      14. 87 
      22. 31 

      22. 31 
      29. 75 

      20. 79 
      31. 18 

      31. 18 
      36. 38 

      31. 50 
      36. 00 

      41. 57 
      46. 77 

      46. 77 
      51. 96 

      45. 00 
      49. 50 

      49. 50 
      54. 00 

      54. 00 
      58. 50 

      58. 50 
      63. 00 

      63. 00 
      67. 50 

      67. 50 
      72. 00 

      72. 00 
      76. 50 

  Not e : i s a l ayer  wi t hout  eart h press ur e  i n cal cul at i on.
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5. 1. 3 eart h pr essur e,  wat er pr es sur e i nt ens i t y f or  ri vers i de sheet  pi l e  c al cul at i on

  s i de  press ur e  i nt ens i t y t abl e f or  r i vers i de sheet  pi l e cal c ul at i on i s  s hown.

( 1) wat er  press ure  t abl e ( embankment  s ec t i on)

    H. W. L.   44. 000( m)

    L. W. L.   43. 000( m)

    s o i l  t ype at  wal l  t i p gr ound:  Sandy so i l

  No   dept h  
   GL( m)  

 l ayer  
 t hi c k.
 h ( m)  

 wt r  pr ss  
    pw    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

     0. 00 
    10. 00 

    10. 00 
     8. 00 

     8. 00 
     6. 00 

     6. 00 
     4. 00 

     4. 00 
     0. 00 

( 2) ac t i ve eart h press ure magni t ude t abl e  ( embankment  sect i on)

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
    c   
( kN/ m2)

  s rc hg  
  prs s   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,a  

 act i ve   
 e - prs s   
    pa    
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

  16 
     

  17 
     

  18 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

 18. 0
     

 18. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  30. 00
       

  30. 00
       

  30. 00
       

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

    0. 0
    0. 0

    0. 0
    0. 0

    0. 0
    0. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
    18. 00

    18. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

   144. 00
   153. 00

   153. 00
   162. 00

   162. 00
   171. 00

   171. 00
   180. 00

   180. 00
   189. 00

   189. 00
   198. 00

   198. 00
   207. 00

  0. 0400
  0. 0400

  0. 0400
  0. 0400

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   2. 29
   2. 29

   2. 29
   2. 29

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  0. 357
  0. 357

  0. 357
  0. 357

  0. 386
  0. 386

  0. 789
  0. 789

  0. 789
  0. 789

  0. 789
  0. 789

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

  0. 464
  0. 464

  0. 464
  0. 464

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

  0. 386
  0. 386

     0. 00 
     6. 43 

     6. 43 
    19. 29 

    20. 84 
    24. 31 

    31. 93 
    39. 03 

    39. 03 
    46. 13 

    46. 13 
    53. 23 

    28. 16 
    36. 52 

    36. 52 
    40. 70 

    32. 73 
    36. 20 

    44. 87 
    49. 05 

    49. 05 
    53. 23 

    43. 15 
    46. 62 

    46. 62 
    50. 10 

    50. 10 
    53. 57 

    53. 57 
    57. 04 

    57. 04 
    60. 52 

    60. 52 
    63. 99 

    63. 99 
    67. 46 



FORUM8

( 3) pas si ve  ear t h pr es s ure  i nt ens i t y t abl e ( r i versi de  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 i nt er  
 f r i c   
  Phi   
 ( deg)  

  coh  
   c    
( kN/ m2)

  s rc hg  
  prs se   
Sum( r h) +q
 ( kN/ m2)  

 s ei s-   
 mi c i t y 
   k'    

 s ei s-  
 angl e  
 Thet a 
  ( deg)

 e - pr ss
 c oef f  
   ,p  

  pass i ve   
  e- pr ss     
    pp      
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  10. 00
       

  10. 00
       

  10. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  25. 00
       

  25. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

  30. 00
       

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

   10. 0
   10. 0

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    27. 00

    27. 00
    45. 00

    45. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

  0. 0844
  0. 0844

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

   4. 83
   4. 83

  1. 306
  1. 306

  1. 306
  1. 306

  1. 306
  1. 306

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 327
  2. 327

  2. 327
  2. 327

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

  2. 850
  2. 850

      22. 85 
      34. 61 

      34. 61 
      46. 36 

      46. 36 
      58. 11 

      93. 33 
     135. 21 

     135. 21 
     156. 15 

     187. 66 
     213. 31 

     177. 09 
     198. 03 

     198. 03 
     218. 97 

     264. 60 
     290. 25 

     290. 25 
     315. 90 

     315. 90 
     341. 55 

     341. 55 
     367. 20 

     367. 20 
     392. 85 

     392. 85 
     418. 50 

     418. 50 
     444. 15 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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( 4) ear t h press ure  at  r est  i nt ens i t y t abl e ( r i versi de  sect i on )

  No   dept h  
   GL( m)  

 l ayer  
t hi ck.  
   h   
   ( m)  

 s oi l
 uni t
  wt  
 Gam.

 ef f s r chg
 pr es s ur e
Sum( r h) +q
 ( kN/ m2)  

 e - prs s
 c oef f  
   ,o  

   ac t i ve   
   e- prs s   
     po     
  ( kN/ m2)    

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   8 
     

   9 
     

  10 
     

  11 
     

  12 
     

  13 
     

  14 
     

  15 
     

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

   38. 000
   37. 000

   37. 000
   36. 000

   36. 000
   35. 000

   35. 000
   34. 000

   34. 000
   33. 000

   33. 000
   32. 000

   32. 000
   31. 000

   31. 000
   30. 000

   30. 000
   29. 000

   29. 000
   28. 000

   28. 000
   27. 000

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

  9. 0
     

     0. 00
     9. 00

     9. 00
    18. 00

    18. 00
    27. 00

    27. 00
    45. 00

    45. 00
    54. 00

    54. 00
    63. 00

    63. 00
    72. 00

    72. 00
    81. 00

    81. 00
    90. 00

    90. 00
    99. 00

    99. 00
   108. 00

   108. 00
   117. 00

   117. 00
   126. 00

   126. 00
   135. 00

   135. 00
   144. 00

  0. 826
       

  0. 826
       

  0. 826
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 577
       

  0. 577
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

  0. 500
       

       0. 00 
       7. 44 

       7. 44 
      14. 87 

      14. 87 
      22. 31 

      15. 59 
      25. 98 

      25. 98 
      31. 18 

      27. 00 
      31. 50 

      36. 38 
      41. 57 

      41. 57 
      46. 77 

      40. 50 
      45. 00 

      45. 00 
      49. 50 

      49. 50 
      54. 00 

      54. 00 
      58. 50 

      58. 50 
      63. 00 

      63. 00 
      67. 50 

      67. 50 
      72. 00 

  Not e :  i s  a l ayer  wi t hout  ear t h pr es sur e i n c al cul at i on.
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5. 2 St abi l i t y anal ysi s

5. 2. 1 Chec k shear  def ormat i on f ai l ur e of  wal l

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  are exami ned us i ng next  equat i on.

       Mr      - - - -   >=  FS       Md

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Md:  shear  def ormat i on moment  on chec k pl ane(  kN* m/ m )

        Mr :  shear  r es i st ant  moment  on c hec k pl ane(  kN* m/ m )

                             d        Mr   =   Mro* (  1+   - - - -  ) + Msp                             H

                yo

        Mr o = I nt egral (  pRP-  pRA ) ydy

                0

          wher e ,

            Mr o :  basi c  shear  r es i st ant  moment  of  f i l l i ng so i l

            d  :  dept h f r om curr ent  ground s ur f ace  t o  c heck l evel

            H  :  wal l  hei ght (  f r om t op o f  wal l  t o gr ound l evel  i n embankment  range )

            pRP:  pass i ve ear t h pr es sure  above chec k l evel  wi t h a di s t ance  y( kN/ m2)

            pRA:  ac t i ve eart h pr ess ur e above  c heck l evel  wi t h a di st anc e y( kN/ m2)

            y  :  a di s t anc e f r om t he l oc at i on of  pRP, pRA worki ng( m)

            yo  :  cr os s  poi nt  c oor di nat es  o f  t he f ai l ure  pl ane i n f i l l i ng so i l

            Ms p:  resi s t ant  moment  c aused by t wo rows  sheet  pi l es

                 smal l er  r es i s t ance  e i t her  l andsi de or  r i vers i de  and make doubl e  t o eval uat e

                 Ms p= 2* (  s mal l er  val ue  e i t her  Ms p1 or  Msp2 )

                 Ms p1:  res i s t ant  moment  deri ved f r om sheet  pi l e

                       Ms p1= Si g. a*  Zsp

                       Si g. a:  al l owabl e  st ress  of  sheet  pi l e i n us e( N/ mm2)

                       Zs p  :  sec t i on modul us cons i deri ng j oi nt ( spl i c e)  o f  sheet  pi l e i n us e( mm3/  m)

                 Ms p2:  res i s t ant  moment  al l owed by embedment  deeper  t han chec k l evel .

                       Ms p2= Ppu* hpu

                       Ppu:  pass i ve  r es ul t ant  f orc e f rom chec k e l evat i on t o  s heet  pi l e  t i p

                       hpu:  di st anc e f r om Ppu chec k l evel

  2) c hec k resul t  f or  each l evel

      posi t i on       
 c heck l v
  G. L. ( m)

 c heck   
 dept h d 

 def or m moment  
  Md  ( kN. m/ m)  

 r s st  moment    
  Mr  ( kN. m/ m)  

 Fac t or  o f     
 s af et y   F   

Embedment  t i p        
Layer  boundar y surf ac e
Layer boundar y surf ac e
Layer boundar y surf ac e
Mi n saf et y f act or     
Curr ent  gr ound l evel  

   38. 000
   40. 000
   41. 000
   42. 000
   39. 000
   43. 000

    5. 000
    3. 000
    2. 000
    1. 000
    4. 000
    0. 000

       121. 82  
       257. 18  
       213. 05  
       149. 40  
       241. 76  
        82. 08  

      1517. 92  
      1190. 35  
      1721. 22  
      1583. 47  
      1071. 93  
      1335. 39  

  12. 46>=1. 00 
   4. 63>=1. 00 
   8. 08>=1. 00 
  10. 60>=1. 00 
   4. 43>=1. 00 
  16. 27>=1. 00 

 

( 2) check l evel (  Embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       121. 82 

      1517. 92 

   12. 46>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       693. 33 
         5. 57 
       756. 06 
         0. 00 
       165. 96 
        13. 02 

       121. 82 



FORUM8

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    30. 00

    30. 00
    20. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    32. 50
         

    50. 00
         

         
   200. 00

    6. 667
         

    5. 467
         

    4. 476
         

    3. 511
         

    2. 513
         

    1. 067
         

         
         

     133. 33 
            

     136. 67 
            

     156. 67 
            

     131. 67 
            

      81. 67 
            

      53. 33 
            

            
     693. 33 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 498

   40. 498
   40. 000

   40. 000
   39. 739

   39. 739
   38. 000

         
         

  1. 000
       

  1. 000
       

  0. 502
       

  0. 498
       

  0. 261
       

  1. 739
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     3. 53

     0. 00
     0. 00

     0. 00
     7. 27

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 88
         

     0. 00
         

     6. 32
         

         
     7. 20

    4. 500
         

    3. 500
         

    2. 749
         

    2. 166
         

    1. 869
         

    0. 580
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       1. 91 
            

       0. 00 
            

       3. 66 
            

            
       5. 57 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    23. 41
    48. 07

    46. 36
    58. 11

    58. 11
    69. 86

   114. 27
   156. 15

         
         

    35. 74
         

    52. 23
         

    63. 99
         

   270. 42
         

         
   422. 38

    4. 443
         

    3. 481
         

    2. 485
         

    0. 948
         

         
         

     158. 77 
            

     181. 84 
            

     158. 99 
            

     256. 46 
            

            
     756. 06 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)
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    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    33. 48( kN/ m)

        Me = Sum( Me) + Mew

           =     165. 96( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

     3. 46
     3. 02

     3. 02
     2. 16

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

     3. 24
         

     5. 18
         

         
    33. 48

    8. 500
         

    7. 000
         

    5. 500
         

    4. 509
         

    3. 510
         

    2. 511
         

    1. 056
         

         
         

      36. 72 
            

      60. 48 
            

      23. 76 
            

      18. 50 
            

      12. 89 
            

       8. 14 
            

       5. 47 
            

            
     165. 96 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3
        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=      13. 02( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    6. 200

   moment    
    Mwd     
   kN. m/ m   

      13. 02 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.
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  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

      1517. 92 
         0. 00 
       486. 00 
         0. 00 

      1517. 92 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     674. 63*  ( 1+  1. 250 ) =    1517. 92( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   40. 781
   40. 000

   40. 000
   38. 000

         
         

  0. 781
       

  2. 000
       

       
       

   141. 68
   151. 66

   253. 15
   297. 50

         
         

    41. 64
    46. 59

    23. 79
    31. 09

         
         

   100. 04
   105. 07

   229. 36
   266. 40

         
         

    80. 10
         

   495. 76
         

         
   575. 86

    2. 387
         

    0. 975
         

         
         

     191. 22 
            

     483. 42 
            

            
     674. 63 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   40. 781
   40. 000

   40. 000
   38. 000

  0. 781
  2. 000

  10. 00
  25. 00

   0. 00
   0. 00

  40. 00
  32. 50

    0. 931
    3. 139

  50. 00
  57. 50

    0. 655
    1. 274

    1. 586 
    4. 414 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,       0. 00 ) =       0. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.
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      Becaus e c heck l evel  i s  at  t i p o f  embedment ,  Ms p2= 0. 0( kN* m/ m) .

 

( 3) check l evel (  Layer  boundary s urf ac e:  G. L.  40. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       257. 18 

      1190. 35 

    4. 63>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       340. 00 
         0. 15 
       195. 68 
         0. 00 
       103. 90 
         8. 82 

       257. 18 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    30. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    32. 50
         

         
   150. 00

    4. 667
         

    3. 467
         

    2. 476
         

    1. 511
         

    0. 513
         

         
         

      93. 33 
            

      86. 67 
            

      86. 67 
            

      56. 67 
            

      16. 67 
            

            
     340. 00 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 498

   40. 498
   40. 000

         
         

  1. 000
       

  1. 000
       

  0. 502
       

  0. 498
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     3. 53

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 88
         

         
     0. 88

    2. 500
         

    1. 500
         

    0. 749
         

    0. 166
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       0. 15 
            

            
       0. 15 
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    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    23. 41
    48. 07

    46. 36
    58. 11

    58. 11
    69. 86

         
         

    35. 74
         

    52. 23
         

    63. 99
         

         
   151. 96

    2. 443
         

    1. 481
         

    0. 485
         

         
         

      87. 29 
            

      77. 37 
            

      31. 01 
            

            
     195. 68 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    28. 30( kN/ m)

        Me = Sum( Me) + Mew

           =     103. 90( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

     3. 46
     3. 02

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

     3. 24
         

         
    28. 30

    6. 500
         

    5. 000
         

    3. 500
         

    2. 509
         

    1. 510
         

    0. 511
         

         
         

      28. 08 
            

      43. 20 
            

      15. 12 
            

      10. 30 
            

       5. 54 
            

       1. 66 
            

            
     103. 90 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght
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            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=       8. 82( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    4. 200

   moment    
    Mwd     
   kN. m/ m   

       8. 82 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       705. 36 
       485. 00 
       486. 00 
       242. 50 

      1190. 35 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     403. 06*  ( 1+  0. 750 ) =     705. 36( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 954
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

         
         

  0. 954
       

  1. 000
       

  1. 000
       

       
       

   113. 90
   126. 09

   126. 09
   138. 88

   138. 88
   151. 66

         
         

    27. 87
    33. 91

    33. 91
    40. 25

    40. 25
    46. 59

         
         

    86. 03
    92. 18

    92. 18
    98. 63

    98. 63
   105. 07

         
         

    85. 01
         

    95. 41
         

   101. 85
         

         
   282. 27

    2. 472
         

    1. 494
         

    0. 495
         

         
         

     210. 10 
            

     142. 57 
            

      50. 39 
            

            
     403. 06 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   42. 954
   42. 000
   41. 000

   42. 000
   41. 000
   40. 000

  0. 954
  1. 000
  1. 000

  10. 00
  10. 00
  10. 00

   0. 00
   0. 00
   0. 00

  40. 00
  40. 00
  40. 00

    1. 137
    1. 192
    1. 192

  50. 00
  50. 00
  50. 00

    0. 801
    0. 839
    0. 839

    1. 937 
    2. 031 
    2. 031 

    5. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )



FORUM8

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,     242. 50 ) =     485. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   40. 000
   38. 000

         
         

  2. 000
       

       
       

    93. 33
   135. 21

         
         

   228. 54
         

         
   228. 54

    1. 061
         

         
         

     242. 50 
            

            
     242. 50 

 

( 4) check l evel (  Layer  boundary s urf ac e:  G. L.  41. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       213. 05 

      1721. 22 

    8. 08>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       205. 83 
         0. 00 
        76. 69 
         0. 00 
        77. 18 
         6. 72 

       213. 05 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

         
   117. 50

    3. 667
         

    2. 467
         

    1. 476
         

    0. 511
         

         
         

      73. 33 
            

      61. 67 
            

      51. 67 
            

      19. 17 
            

            
     205. 83 
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    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  1. 000
       

  1. 000
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

         
         

     0. 00
         

     0. 00
         

         
     0. 00

    1. 500
         

    0. 500
         

         
         

       0. 00 
            

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  1. 000
       

  1. 000
       

       
       

    23. 41
    48. 07

    46. 36
    58. 11

         
         

    35. 74
         

    52. 23
         

         
    87. 97

    1. 443
         

    0. 481
         

         
         

      51. 55 
            

      25. 14 
            

            
      76. 69 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    25. 06( kN/ m)

        Me = Sum( Me) + Mew

           =      77. 18( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

         
    25. 06

    5. 500
         

    4. 000
         

    2. 500
         

    1. 509
         

    0. 510
         

         
         

      23. 76 
            

      34. 56 
            

      10. 80 
            

       6. 19 
            

       1. 87 
            

            
      77. 18 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y                  5



FORUM8

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=       6. 72( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    3. 200

   moment    
    Mwd     
   kN. m/ m   

       6. 72 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       749. 22 
       972. 00 
       486. 00 
       498. 13 

      1721. 22 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     499. 48*  ( 1+  0. 500 ) =     749. 22( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   43. 839
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

         
         

  0. 839
       

  1. 000
       

  1. 000
       

       
       

   166. 35
   189. 00

   113. 31
   126. 09

   126. 09
   138. 88

         
         

    18. 48
    21. 00

    27. 58
    33. 91

    33. 91
    40. 25

         
         

   147. 86
   168. 00

    85. 74
    92. 18

    92. 18
    98. 63

         
         

   132. 50
         

    88. 96
         

    95. 41
         

         
   316. 87

    2. 411
         

    1. 494
         

    0. 494
         

         
         

     319. 41 
            

     132. 90 
            

      47. 17 
            

            
     499. 48 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   43. 839
   43. 000
   42. 000

   43. 000
   42. 000
   41. 000

  0. 839
  1. 000
  1. 000

  30. 00
  10. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  40. 00
  40. 00

    1. 453
    1. 192
    1. 192

  60. 00
  50. 00
  50. 00

    0. 484
    0. 839
    0. 839

    1. 938 
    2. 031 
    2. 031 

    5. 999 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h
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                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,     498. 13 ) =     972. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  2. 000
       

       
       

    46. 36
    58. 11

    93. 33
   135. 21

         
         

    52. 23
         

   228. 54
         

         
   280. 77

    0. 519
         

    2. 061
         

         
         

      27. 10 
            

     471. 04 
            

            
     498. 13 

 

( 5) check l evel (  Layer  boundary s urf ac e:  G. L.  42. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       149. 40 

      1583. 47 

   10. 60>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       106. 67 
         0. 00 
        15. 81 
         0. 00 
        53. 93 
         4. 62 

       149. 40 

    a. wat er  pr ess ur e moment



FORUM8

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

         
    80. 00

    2. 667
         

    1. 467
         

    0. 476
         

         
         

      53. 33 
            

      36. 67 
            

      16. 67 
            

            
     106. 67 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

     
Sum  

   43. 000
   42. 000

         
         

  1. 000
       

       
       

     0. 00
     0. 00

         
         

     0. 00
         

         
     0. 00

    0. 500
         

         
         

       0. 00 
            

            
       0. 00 

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   43. 000
   42. 000

         
         

  1. 000
       

       
       

    23. 41
    48. 07

         
         

    35. 74
         

         
    35. 74

    0. 443
         

         
         

      15. 81 
            

            
      15. 81 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    21. 38( kN/ m)

        Me = Sum( Me) + Mew

           =      53. 93( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

         
    21. 38

    4. 500
         

    3. 000
         

    1. 500
         

    0. 509
         

         
         

      19. 44 
            

      25. 92 
            

       6. 48 
            

       2. 09 
            

            
      53. 93 



FORUM8

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y
                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=       4. 62( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    2. 200

   moment    
    Mwd     
   kN. m/ m   

       4. 62 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       611. 47 
       972. 00 
       486. 00 
       800. 12 

      1583. 47 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     489. 18*  ( 1+  0. 250 ) =     611. 47( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   44. 718
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

         
         

  0. 718
       

  1. 000
       

  1. 000
       

       
       

   123. 23
   162. 00

   162. 00
   189. 00

   113. 31
   126. 09

         
         

    13. 69
    18. 00

    18. 00
    21. 00

    27. 58
    33. 91

         
         

   109. 54
   144. 00

   144. 00
   168. 00

    85. 74
    92. 18

         
         

    91. 02
         

   156. 00
         

    88. 96
         

         
   335. 98

    2. 343
         

    1. 487
         

    0. 494
         

         
         

     213. 23 
            

     232. 00 
            

      43. 94 
            

            
     489. 18 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .



FORUM8

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   44. 718
   44. 000
   43. 000

   44. 000
   43. 000
   42. 000

  0. 718
  1. 000
  1. 000

  30. 00
  30. 00
  10. 00

   0. 00
   0. 00
   0. 00

  30. 00
  30. 00
  40. 00

    1. 244
    1. 732
    1. 192

  60. 00
  60. 00
  50. 00

    0. 415
    0. 577
    0. 839

    1. 658 
    2. 309 
    2. 031 

    5. 998 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,     800. 12 ) =     972. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    34. 61
    46. 36

    46. 36
    58. 11

    93. 33
   135. 21

         
         

    40. 48
         

    52. 23
         

   228. 54
         

         
   321. 25

    0. 524
         

    1. 519
         

    3. 061
         

         
         

      21. 22 
            

      79. 33 
            

     699. 57 
            

            
     800. 12 

 

( 6) check l evel (  Mi n s af et y f ac t or :  G. L.  39. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

       241. 76 

      1071. 93 

    4. 43>=1. 00



FORUM8

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

       504. 17 
         1. 31 
       408. 26 
         0. 00 
       133. 63 
        10. 92 

       241. 76 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

    30. 00
    40. 00

    40. 00
    35. 00

    35. 00
    30. 00

    30. 00
    25. 00

         
         

    20. 00
         

    25. 00
         

    35. 00
         

    37. 50
         

    32. 50
         

    27. 50
         

         
   177. 50

    5. 667
         

    4. 467
         

    3. 476
         

    2. 511
         

    1. 513
         

    0. 515
         

         
         

     113. 33 
            

     111. 67 
            

     121. 67 
            

      94. 17 
            

      49. 17 
            

      14. 17 
            

            
     504. 17 

    b. ac t i ve  eart h pr essur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 498

   40. 498
   40. 000

   40. 000
   39. 739

   39. 739
   39. 000

         
         

  1. 000
       

  1. 000
       

  0. 502
       

  0. 498
       

  0. 261
       

  0. 739
       

       
       

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
     3. 53

     0. 00
     0. 00

     0. 00
     3. 09

         
         

     0. 00
         

     0. 00
         

     0. 00
         

     0. 88
         

     0. 00
         

     1. 14
         

         
     2. 02

    3. 500
         

    2. 500
         

    1. 749
         

    1. 166
         

    0. 869
         

    0. 246
         

         
         

       0. 00 
            

       0. 00 
            

       0. 00 
            

       1. 03 
            

       0. 00 
            

       0. 28 
            

            
       1. 31 



FORUM8

    c . pass i ve ear t h pr ess ure  moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

    23. 41
    48. 07

    46. 36
    58. 11

    58. 11
    69. 86

   114. 27
   135. 21

         
         

    35. 74
         

    52. 23
         

    63. 99
         

   124. 74
         

         
   276. 70

    3. 443
         

    2. 481
         

    1. 485
         

    0. 486
         

         
         

     123. 03 
            

     129. 61 
            

      95. 00 
            

      60. 62 
            

            
     408. 26 

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    31. 10( kN/ m)

        Me = Sum( Me) + Mew

           =     133. 63( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     3. 89

     3. 89
     3. 46

     3. 46
     3. 02

     3. 02
     2. 59

         
         

     4. 32
         

     8. 64
         

     4. 32
         

     4. 10
         

     3. 67
         

     3. 24
         

     2. 81
         

         
    31. 10

    7. 500
         

    6. 000
         

    4. 500
         

    3. 509
         

    2. 510
         

    1. 511
         

    0. 513
         

         
         

      32. 40 
            

      51. 84 
            

      19. 44 
            

      14. 40 
            

       9. 22 
            

       4. 90 
            

       1. 44 
            

            
     133. 63 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3        Lwd  =   - - - - *  y
                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e
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            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=      10. 92( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    5. 200

   moment    
    Mwd     
   kN. m/ m   

      10. 92 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.

  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       943. 70 
       128. 23 
       486. 00 
        64. 11 

      1071. 93 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     471. 85*  ( 1+  1. 000 ) =     943. 70( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

   3 
     

     
Sum  

   41. 867
   41. 000

   41. 000
   40. 000

   40. 000
   39. 000

         
         

  0. 867
       

  1. 000
       

  1. 000
       

       
       

   127. 80
   138. 88

   138. 88
   151. 66

   253. 15
   275. 32

         
         

    34. 76
    40. 25

    40. 25
    46. 59

    23. 79
    27. 44

         
         

    93. 04
    98. 63

    98. 63
   105. 07

   229. 36
   247. 88

         
         

    83. 09
         

   101. 85
         

   238. 62
         

         
   423. 56

    2. 429
         

    1. 495
         

    0. 494
         

         
         

     201. 85 
            

     152. 24 
            

     117. 77 
            

            
     471. 85 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 
   3 

   I nt er val  Sum( Bp)  + Ba                                                             

   41. 867
   41. 000
   40. 000

   41. 000
   40. 000
   39. 000

  0. 867
  1. 000
  1. 000

  10. 00
  10. 00
  25. 00

   0. 00
   0. 00
   0. 00

  40. 00
  40. 00
  32. 50

    1. 033
    1. 192
    1. 570

  50. 00
  50. 00
  57. 50

    0. 727
    0. 839
    0. 637

    1. 761 
    2. 031 
    2. 207 

    5. 998 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )   
        cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )
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      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,      64. 11 ) =     128. 23( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

     
Sum  

   39. 000
   38. 000

         
         

  1. 000
       

       
       

   114. 27
   135. 21

         
         

   124. 74
         

         
   124. 74

    0. 514
         

         
         

      64. 11 
            

            
      64. 11 

 

( 7) check l evel (  Cur rent  gr ound l evel :  G. L.  43. 000m )

  1) c hec k resul t

       i t em                        

 def or mat i on moment     Md( kN. m/ m)   

 r es i s t ant   moment      Mr( kN. m/ m)   

 f ac t or  of  saf et y      Mr/  Md      

   val ue       

        82. 08 

      1335. 39 

   16. 27>=1. 00

  2) def ormat i on moment (  Md ) cal c ul at i on

 def or mat i on moment  i n det ai l     

 wat er  pres sure  moment        Mw  
 act i ve ear t h- prs s moment     Ma  
 pss v eart h- prs s moment     -  Mp  
 o t her  l oad moment            Mc   
 i nert i a f orc e moment      Me     
 dynami c  hydr aul i c  moment  Mwd    

 def or mat i on moment     Md( kN. m/ m)

  moment       

        45. 00 
         0. 00 
         0. 00 
         0. 00 
        34. 56 
         2. 52 

        82. 08 

    a. wat er  pr ess ur e moment

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

         
         

  2. 000
       

  1. 000
       

       
       

     0. 00
    20. 00

    20. 00
    30. 00

         
         

    20. 00
         

    25. 00
         

         
    45. 00

    1. 667
         

    0. 467
         

         
         

      33. 33 
            

      11. 67 
            

            
      45. 00 

    b. ac t i ve  eart h pr essur e moment

    Sum( Pa)  =      0. 00kN/ m    Sum( Ma)  =      0. 00kN. m/ m
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    c . pass i ve ear t h pr ess ure  moment

    Sum( Pp)  =      0. 00kN/ m    Sum( Mp)  =      0. 00kN. m/ m

    d. ot her  l oad moment

    *  Sum( Pc ) = 0. 00( kN. m/ m)

    *  Sum( Mc ) = 0. 00( kN. m/ m)

    e . i ner t i a f or ce  moment

      I ner t i a f or ce  moment  i s gi ven by s um of  surc har ge  l oad and wal l  s el f - wei ght .

      * al l  i nert i a f orce

        Fe  = Sum( Pe) + Pew

           =    17. 28( kN/ m)

        Me = Sum( Me) + Mew

           =      34. 56( kN. m/ m)

      * surc har ge  l oad

        Pew = q* B* ,h

            =     0. 00( kN/ m)

        Mew = Pew* ( hei ght  f rom c heck l evel  t o  t op o f  wal l )

            =       0. 00( kN. m/ m)

      * wal l  s e l f - wei ght

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 i ner t i a 
 f r c  pe   
 ( kN/ m2)  

 H- f rc    
    Pe    
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Me     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

     
Sum  

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

         
         

  1. 000
       

  2. 000
       

  1. 000
       

       
       

     4. 32
     4. 32

     4. 32
     4. 32

     4. 32
     4. 32

         
         

     4. 32
         

     8. 64
         

     4. 32
         

         
    17. 28

    3. 500
         

    2. 000
         

    0. 500
         

         
         

      15. 12 
            

      17. 28 
            

       2. 16 
            

            
      34. 56 

    f . dynami c  hydraul i c  pr es sure  moment

      * resul t ant  f or c e by dynami c hydr aul i c  press ur e ,  work posi t i on general  equat i on

        I f  out s i de WT,  i ns i de WT exi s t ,  dynami c  hydr aul i c  prs s  as ext  f rc  wor ks  at  f ree wat er ,

      worki ng f or ce  and moment  ar e gi ven by sum of  bot h.

                   7        Fwd  =   - - - - *  ,h* Gam. w* he ( 1/ 2) *  y ( 3/ 2)

                  12

                  3
        Lwd  =   - - - - *  y                  5

        Mwd  =   Fwd* (  di st ance  f r om c hec k l evel  t o  resul t ant  f or ce  posi t i on )

          wher e ,

            Fwd:  resul t ant  f or ce  of  dynami c hydraul i c  press ur e

            Lwd:  di st ance  f r om wat er  l evel  t o resul t ant  f or ce  worki ng pos i t i on.

            Mwd:  dynami c hydraul i c  moment  on c heck l evel

            ,h :  desi gn s e i s mi ci t y(  0. 04 )

            Gam. w:  wat er  uni t  wei ght

            he  :  di st ance  f r om wat er  l evel  t o curr ent  ground l evel

            y  :  di st ance  f r om wat er  l evel  t o chec k l evel (  y<=he )

      * t ot al  dynami c  hydr aul i c  press ur e

        Fwd=     2. 10( kN/ m)

        Mwd=       2. 52( kN. m/ m)

      * out s i de  dynami c hydr aul i c  press ure

 wat er    
  t abl e   
   GL( m)  

   46. 000

 c urr ent  
   GL( m)  

   43. 000

 c urr ent  
 WT he   
   ( m)    

    3. 000

 c heck l v
 WT    y 
   ( m)    

    3. 000

 r s l t  ps 
   Lwd   
   ( m)    

    1. 800

 r sl t  f rc
   Fwd   
   kN/ m  

     2. 10

 ar m     
 l engt h L
    ( m)   

    1. 200

   moment    
    Mwd     
   kN. m/ m   

       2. 52 

        Not e :  Lwd i s a di s t anc e f rom wat er  l evel ,  res ul t ant  f orc e wor ks  at  G. L.  44. 200( m) .

        Not e :  Arm l engt h i s a di s t anc e f rom check l evel  t o res ul t ant  f orc e poi nt .

      * i nsi de  dynami c  hydraul i c  pr es sur e

          Dynami c  hydr aul i c  pr es s ur e does not  work.
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  3) r esi st ant  moment (  Mr ) cal c ul at i on

 r es i s t ant  moment  i n det ai l       

 Mro* (  1+ d/  H )                 
 Msp= 2*  mi n(  Msp1,  Ms p2 )        
 Msp1                            
 Msp2                            

 r ss t  moment      Mr ( kN. m/ m)       

  moment       

       363. 39 
       972. 00 
       486. 00 
      1136. 72 

      1335. 39 

    a. resi st ant  moment  above  c hec k l evel

      Gr ound c ondi t i on f or  c al cul at i on i s t aken f or  wal l  sect i on.

      Mr o*  (  1+ d/  H ) =     363. 39*  ( 1+  0. 000 ) =     363. 39( kN. m/ m)

      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( 2*  p1+ p2) /  ( p1+ p2)

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 pass i ve 
    pRP  
 ( kN/ m2)  

 act i ve  
   pRA   
 ( kN/ m2)  

 s i de     
  pRP- pRA
 ( kN/ m2)  

 H- f rc    
    Pr    
  ( kN/ m)  

 ar m L   
    y    
   ( m)    

  moment     
    Mr o      
   kN. m/ m   

   1 
     

   2 
     

     
Sum  

   45. 598
   44. 000

   44. 000
   43. 000

         
         

  1. 598
       

  1. 000
       

       
       

    75. 71
   162. 00

   162. 00
   189. 00

         
         

     8. 41
    18. 00

    18. 00
    21. 00

         
         

    67. 30
   144. 00

   144. 00
   168. 00

         
         

   168. 83
         

   156. 00
         

         
   324. 83

    1. 702
         

    0. 487
         

         
         

     287. 39 
            

      76. 00 
            

            
     363. 39 

    b. yo  c al cul at i on proc ess

      St ar t i ng poi nt  i s a cr os s poi nt  o f  c heck l evel  and r i ver si de  s heet  pi l e .  pas si ve  f ai l ur e

      i s  c onsi der ed above .  I n t he  s ame way,  t ake a c r os s poi nt  o f  r i ver si de  and cons i der  ac t i ve

      Bot h f ai l ur e cr oss at  yo .  Wi dt h o f  c ross  poi nt  i s  wal l  wi dt h.  I f  yo  i s hi gher t han wal l  t op

      he i ght  o f  c ross  poi nt  i s  l i mi t ed at  t op,  and wi dt h i s  l ess  t han wal l  wi dt h

      Henc e,  i f  s um of  f ai l ure( decay)  wi dt h and wal l  wi dt h ar e  s ame,   yo i s  l ower t han t op of  wal l .

      I f  l es s t han wal l  wi dt h,  yo  i s up t o  t op of  wal l .

  No 

     dept h         

 t op     
   GL( m)  

 bot t om  
   GL( m)  

 t hi c k.
   h   
   ( m)  

 i nt er  
 f r i c   
  Phi   
 ( deg)  

 s e i s-  
 angl e  
 Thet a 
  ( deg)

 pas si ve  f ai l ur e 

 angl e  
 xi p   

 wi dt h Bp
    ( m)   

 act i ve f ai l ur e   

 angl e  
 xi a   

 wi dt h Ba
    ( m)   

f ai l ur e W 

  Bp+ Ba  
   ( m)     

   1 
   2 

   I nt er val  Sum( Bp)  + Ba                                                             

   45. 598
   44. 000

   44. 000
   43. 000

  1. 598
  1. 000

  30. 00
  30. 00

   0. 00
   0. 00

  30. 00
  30. 00

    2. 768
    1. 732

  60. 00
  60. 00

    0. 923
    0. 577

    3. 690 
    2. 309 

    6. 000 

      * pass i ve  f ai l ur e pl ane

        Bp= cot ( xi p) *  h

                                          cos( -  Thet a) s i n( Phi )           cot ( xi p) = t an( Phi ) +s ec ( Phi ) *Sqr t ( - - - - - - - - - - - - - - - - - - - - )                                          si n( Phi -  Thet a)

        xi p= 90. 0-  t an- 1 ( cot ( xi p) )

      * ac t i ve  f ai l ur e  pl ane

        Ba= cot ( xi a) *  h

                                            cos( Thet a) s i n( Phi )           cot ( xi a) = -  t an( Phi ) +s ec ( Phi ) *Sqrt ( - - - - - - - - - - - - - - - - - - - - )                                            si n( Phi -  Thet a)

        xi a= 90. 0-  t an- 1 ( cot ( xi a) )

      * I f  s i n( Phi -  Thet a) <=0,  c ot ( xi p) = c ot ( xi a) = t an( Phi ) +s ec( Phi )

    c . pass i ve r es i s t ant  moment  bel ow check l evel

        Ms p= 2*  mi n(  Msp1, Ms p2 )

           = 2*  mi n(      486. 00,    1136. 72 ) =     972. 00( kN. m/ m)

    d. resi st ant  moment  ( Ms p1)  of  sheet  pi l e

        I t  i s r epresent ed by e i t her  l andsi de  or  r i ver si de  s mal l er  one .

 i t em                              

 St eel  mat eri al  name               
 s ec t i on modul us bef or e adj us t  Z   
 e f f  r at i o  f or  sect i on modul us Al p.
 s ec t i on modul us i n us e      Al p. Z 
 al l owabl e  st ress             Si g. a 

 r es i s t ant  mt   Ms p1 = Si g. a*  Al p. Z 

   uni t         

 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 -  -  -  -  -  -  -  
 *  10- 6 m3/ m  
 *  103 kN/ m2   

     kN* m/ m   

   l ands i de     

 PU28+1        
        3000   
           0. 60
        1800   
         270. 0 

         486. 00

   r i ver si de     

 PU28+1         
        3000    
           0. 60 
        1800 
         270. 0  

         486. 00 

    e . pass i ve ear t h pr ess ure  moment  bel ow chec k l evel  ( Ms p2)

        Resi st ant  moment  o f  sheet  pi l e i s gi ven as  pass i ve ear t h pres s moment  at  c heck l evel ,  

      f or  i t  does  not  exc eed pas s i ve res i s t ant  moment .

      geol ogi c al  condi t i on f or  c al c ul at i on i s repr es ent ed by t hose  o f  r i ver si de  sect i on.
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      Ar m l engt h =  di st ance  f rom c heck l evel  t o l ayer  bot t om + ( h/  3) *  ( p1+ 2*  p2) /  ( p1+ p2)

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    22. 85
    34. 61

    34. 61
    46. 36

    46. 36
    58. 11

    93. 33
   135. 21

         
         

    28. 73
         

    40. 48
         

    52. 23
         

   228. 54
         

         
   349. 98

    0. 534
         

    1. 524
         

    2. 519
         

    4. 061
         

         
         

      15. 34 
            

      61. 70 
            

     131. 57 
            

     928. 11 
            

            
    1136. 72 
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5. 2. 2 Chec k on wal l  s l i de

( 1) res ul t  summery

  1) c hec k equat i on

    wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m) ,  check t he di mensi ons usi ng t he  next  equat i on.

         Fr        - - - -  >= FS         Fd

      wher e,

        FS:  requi red f act or  of  s af et y(  1. 00 )

        Fd:  sum of  H f orc e  on wal l (  kN/ m )

        Fr :  sum of  sl i di ng r es i s t ance(  kN/ m )

        Fr = Fpp+ Fs

          wher e ,

            Fpp:  hori zont al  f orc e  by pas si ve  eart h pr es sure

            Fs  :  hori zont al  shear  r es i s t ant  f orce of  gr ound bel ow check l evel

            Fs = c * B+ W* t an( Phi )

                  W  :  so i l  wei ght  i n wal l (  kN/ m )

                  Phi :  so i l  i nt er nal  f r i ct i on angl e bel ow c hec k l evel  ( degr ee)

                  c   :  so i l  cohes i on bel ow c heck l evel (  kN/ m2 )

  2) c hec k resul t

      chec k at  t he t i p of  embedment

   c heck   
   pos i t i on

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 s um H- f rc  
  Fd( kN/ m)  

 s um rs st   
  Fr( kN/ m)  

 Fac t or  o f     
 s af et y  F    

 embed t i p    38. 000     5. 000      242. 78      784. 55    3. 23>=1. 00 

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

       i t em                

 s um of  H- f or ce   Fd( kN/ m)   

 s um of  rs s t    Fr ( kN/ m)     

 f ac t or  of  saf et y  Fr /  Fd  

   val ue       

       242. 78 

       784. 55 

   3. 23>=1. 00 

  2) s um of  hor i zont al  f or c e(  Fd )

 hor i zont al  f or ce  i n det ai l

 wat er  pres sure           Fw
 act i ve ear t h press ur e    Fa
 ot her  l oad              Fc
 i nert i a f orc e           Fe
 dynami c  hydr aul i c  pr r s Fwd

 s um of  H- f or ce    Fd( kN/ m)  

 H- f or ce       

       200. 00 
         7. 20 
         0. 00 
        33. 48 
         2. 10 

       242. 78 

    a. wat er  pr ess ur e

      t abl e of  wat er  pres s ur e moment  when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    b. ac t i ve  eart h pr essur e

      t abl e of  ac t i ve  ear t h pr es s ur e when shear def or mat i on f ai l ur es  i s  c heck at  t i p o f  embedment .

    c . ot her  l oad

      t abl e of  ot her  l oad when s hear def or mat i on f ai l ur es  i s c heck at  t i p o f  embedment .

    d. i ner t i a f or ce

      t abl e of  i ner t i a f or ce  when s hear  def ormat i on f ai l ures i s chec k at  t i p of  embedment .

    e . dynami c hydraul i c  pr es sure

    t abl e of  dynami c hydr aul i c  pr es s.  when s hear def orm.  f ai l ures i s  chec ked at  t i p of  embedment .

  3) c al c ul at i on on sum of  sl i di ng r es i s t ance(  Fr  )

 r es i s t anc e  i n det ai l         

 ground H r es i s t anc e     Fs  
 pas si ve  eart h pr es sur e  Fp  

 s um of  res i s t anc e  Fr ( kN/ m)  

 H- f or ce     

     362. 17 
     422. 38 

     784. 55 

    a. cal c ul at i on on ground hori zont al  r es i s t ance (  Fs )

      Fs = c*  B+ W* t an( Phi )

          =  10. 00*   6. 000+   648. 00*  t an( 25. 00)  Deg.

          =   362. 17( kN/ m)
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    b. so i l  wei ght  i n wal l (  W )

      range t o  cal c ul at e wei ght  i s f r om t op of  wal l  t o chec k l evel  ( wi t h f i l l i ng) .  Use  wal l  s ec t i on.

      W  = (  Sum( Gam. i  hi )  + q ) *  B

          = (    108. 00+   0. 00 ) *   6. 000=   648. 00( kN/ m)

          wher e ,  q i s  sur c harge l oad.

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 
   5 
   6 
   7 

Sum  

   47. 000
   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   40. 000

         

   46. 000
   44. 000
   43. 000
   42. 000
   41. 000
   40. 000
   38. 000

         

  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  2. 000

  9. 000

   18. 0  
   18. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

    18. 00 
    36. 00 
     9. 00 
     9. 00 
     9. 00 
     9. 00 
    18. 00 

   108. 00 

    c . pass i ve ear t h pr ess ure

      t abl e of  pass i ve  ear t h pres sure  when s hear def ormat i on f ai l ures  i s chec k at  t i p of  embedment .
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5. 2. 3 Chec k bear i ng c apaci t y o f  f oundat i on gr ound

( 1) res ul t  summery

  1) c hec k equat i on

    Exami ned wal l  wi dt h B=  6. 000,  hei ght  H=  4. 000( m)  us i ng t he  next  equat i on.

           Qu    - - - - - - - - - - - - - - - -   >=  FS     V-  Gam. 2*  Df * Be

                                                  1    Qu = Be{  k*  c * Nc + k*  Gam. 2*  Df * (  Nq-  1 ) +  - - - - * Gam. 1*  Be* NGam.  }                                                  2

      wher e,

        FS :  r equi r ed f ac t or  o f  s af et y(  1. 00 )

        Qu :  gr ound ul t i mat e  bear i ng capac i t y cons i deri ng l oad ecc ent ri c i t y and i ncl i nat i on(  kN/ m )

        V  :  vert i c al  component  on chec k l evel (  wei ght  i nsi de  wal l  above t he l evel  ) (  kN/ m )

        Be  :  e f f ect i ve  l oadi ng wi dt h consi deri ng ecc ent ri c i t y (  m )

              Be= B-  2e

                B:  wal l  wi dt h

                e :  ec c ent r i c i t y(  e= Mb/  V )

        Mb :  moment  worki ng on c hec k l evel

        k  :  over desi gn c oef f i c i ent  f or  embedment  ef f ec t (  = 1. 0 )

        c   :  c ohesi on bel ow chec k l evel

        Df  :  di st ance  f rom ground l evel  t o  c heck l evel

        Gam. 2:  aver age  uni t  wei ght  of  s o i l  f rom gr ound l evel  t o chec k l evel  ( Df ) .  submer ged bel ow WT.

        Gam. 1:  uni t  wei ght  o f  so i l  i n f oundat i on ground bel ow chec k l evel .  submerged wei ght  bel ow WT.

        Nc , Nq, NGam. :  bear i ng c apaci t y f act or  c onsi der i ng l oad ec cent r i c i t y(  des i gn manual  f i g. 8. 10 t o 12 )

                        t an( Al pha)  = Hb/  V

        Hb:  hor i zont al  component  of  r es ul t ant  f orc e on chec k l evel

  2) c hec k resul t

      onl y c hec k at  t i p o f  embedment

   c heck   
   poi nt    

 chec k l v
  G. L. ( m)

 c heck   
 dept h d 

 ul t  bear  cap
    Qu( kN/ m)  

V- Gam. 2. Df . Be
     ( kN/ m)   

    Fac t or  of    
    s af et y    F 

 ebd t i p      38. 000     5. 000       4595. 77        394. 92    11. 64>=1. 00  

 

( 2) check l evel (  embedment  t i p:  G. L.  38. 000m )

  1) c hec k resul t

           i t em                            

  V  

  Qu 

 f ac t or  of  saf et y                                  

 s o i l  wei ght  f i l l i ng ( wi t h sr c hg l d)  
 di st ance  f rom ground t o chec k l evel  
 ave ut  wt  f r om gr ound t o  c hec k l evel
 e f f  l oadi ng wi dt h w/   ec cent r i c i t y  

 v- compo sum  V-  Gam. 2. Df . Be ( kN/ m)           

 moment  on check l evel                
 H- compo of  r esul t ant  f or ce  on l evel  
 ec cent ri c i t y di st anc e               
 r esul t ant  f r c  i nc l i nat i on(  Hb/  V )   
 i nt ernal  f r i c t i on angl e at  bot t om   
 c ohesi on at  bot t om                  
 uni t  wei ght  o f  so i l  bot t om          

 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              
 bear i ng capac i t y f ac t or              

 ul t  bear  c ap of  ground   Qu  ( kN/ m)  

 s ymbol

   V   
   Df   
 Gam. 2 
   Be   

   Mb  
   Hb  
   e   
t anAl p.
  Phi   
   c    
 Gam. 1 

   Nc   
   Nq  
 NGam.  

   val ue       

      648. 00  
        5. 000 
        9. 00  
        5. 624 

      394. 92  

      121. 82  
        0. 00  
        0. 188 
        0. 000 
       25. 00  
       10. 00  
        9. 00  

       20. 721 
       10. 662 
        6. 921 

     4595. 77  

  11. 64>=1. 00 

  2) s ummer y of  ext ernal  f orc e 

 ext er nal  f or ce  det ai l          

 wat er  pres sure           Mw( Fw)
 act i ve ear t h press ur e    Ma( Fa)
 pas si ve  eart h pr es sur e-  Mp( Fp)
 ot her  l oad              Mc( Fc)
 i nert i a f orc e           Me( Fe)
 dynami c  wat er  pr ss     Mwd( Fwd)

 ext er nal  f or ce  s um            

 moment       
  Mb( kN. m/ m)  

       693. 33
         5. 57
       756. 06
         0. 00
       165. 96
        13. 02

       121. 82

 H- f or ce       
    Hb( kN/ m)   

       200. 00 
         7. 20 
       422. 38 
         0. 00 
        33. 48 
         2. 10 

         0. 00 

    a. wat er  pr ess ur e
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      re f er  t o  wat er  pres s ur e i n chec ki ng shear f ai l ure  at  embedment  t i p

    b. ac t i ve  eart h pr essur e

      re f er  t o  ac t i ve  ear t h pr es s ur e i n chec ki ng s hear f ai l ur e  at  embedment  t i p

    c . pass i ve ear t h pr ess ure

      re f er  t o  pass i ve  ear t h pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

    d. ot her  l oad

      re f er  t o  ot her  l oad i n c hec ki ng s hear f ai l ur e at  embedment  t i p

    e . i ner t i a l oad

      re f er  t o  i ner t i a f or ce  i n c hecki ng s hear  f ai l ur e at  embedment  t i p

    f . dynami c  wat er  pr ess ure

      re f er  t o  dynami c  wat er  pres sure  i n c hecki ng shear  f ai l ur e at  embedment  t i p

  3) wei ght  o f  f i l l i ng soi l (  V )

      re f er  t o  ' b. wei ght  o f  f i l l i ng s oi l '  i n ' sum of  sl i di ng r es i s t ance '  under ' resul t  on s l i de ' .  

      V  =   648. 00( kN/ m)

  4) ec cent ri c i t y di st ance(  e  ) cal cul at i on

      e  = Mb/  V

          =     121. 82/    648. 00

          =  0. 188( m)

      Be= B-  2e

          =  6. 000-  2. 0*  0. 188

          =  5. 624( m)

  5) c al c ul at i on on i nc l i nat i on o f  r es ul t ant  f orce

     t an( Al pha)  = Hb/  V

          =     0. 00/    648. 00

          =  0. 000

  6)  c al cul at i on of  Gam. 2

      aver age uni t  wei ght  of  s oi l  f rom ground l evel  t o chec k l evel  ( Df ) .  submer ged bel ow wat er  l evel .

      f or  si mpl i c i t y,  use  geol ogi cal  dat a i n embankment

              Sum( Gam. i hi )
      Gam. 2=  - - - - - - - - - - - -               Sum( hi )

           =  9. 00( kN/ m3)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   hi   
  ( m)   

 s oi l  ut  
 wei ght   
   Gam.   
 ( kN/ m3 )

 s o i l  e f f  
 wei ght    
 Gam. i *  hi
 ( kN/ m2 )  

   1 
   2 
   3 
   4 

Sum  

   43. 000
   42. 000
   41. 000
   40. 000

         

   42. 000
   41. 000
   40. 000
   38. 000

         

  1. 000
  1. 000
  1. 000
  2. 000

  5. 000

    9. 0  
    9. 0  
    9. 0  
    9. 0  

         

     9. 00 
     9. 00 
     9. 00 
    18. 00 

    45. 00 
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( 3) beari ng c apaci t y f act or  c al cul at i on di agr am

    i ncl i nat i on o f  res ul t ant  f or c e(  Mb/  Hb )    t an( Al pha) =   0. 000

    i nt ernal  f r i c t i on angl e be l ow c heck l evel   Phi        =  25. 00

    bear i ng capac i t y f act or                     Nc        =  20. 721

    bear i ng capac i t y f act or                     Nq        =  10. 662

    bear i ng capac i t y f act or                     NGam.      =   6. 921

 

 1) Nc  cal c ul at i on di agram

 

 2) Nq cal c ul at i on di agram

 

 3) NGam.  c al cul at i on di agr am
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5. 3 l andsi de sheet  pi l e

5. 3. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   42. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       39. 380

      987. 21 

     1188. 94 

 1. 204>=1. 20 

    i n use     

       38. 000 

     1413. 07  

     2622. 97  

 1. 856>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    46. 13
    53. 23

    28. 16
    36. 52

         
         

    25. 72
         

    22. 58
         

    35. 48
         

    42. 58
         

    49. 68
         

    64. 68
         

         
   240. 72

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    5. 512
         

    7. 043
         

         
         

      30. 01 
            

      56. 73 
            

     124. 77 
            

     192. 20 
            

     273. 83 
            

     455. 52 
            

            
    1133. 07 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
    10. 00

    10. 00
     0. 00

         
         

     5. 00
         

    15. 00
         

    17. 50
         

    12. 50
         

    10. 00
         

         
    60. 00

    2. 667
         

    3. 556
         

    4. 476
         

    5. 467
         

    6. 667
         

         
         

      13. 33 
            

      53. 33 
            

      78. 33 
            

      68. 33 
            

      66. 67 
            

            
     280. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    23. 41
    48. 07

    46. 36
    58. 11

    58. 11
    69. 86

   114. 27
   156. 15

         
         

    35. 74
         

    52. 23
         

    63. 99
         

   270. 42
         

         
   422. 38

    3. 557
         

    4. 519
         

    5. 515
         

    7. 052
         

         
         

     127. 14 
            

     236. 03 
            

     352. 91 
            

    1906. 89 
            

            
    2622. 97 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 3. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

      - 108. 97
       - 55. 90
       - 59. 79

 poi nt s       

  G. L.  42. 800 
  G. L.  46. 000 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    46. 13
    53. 23

    28. 16
    36. 52

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
    20. 00

    20. 00
    15. 00

    15. 00
    10. 00

    10. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    23. 41
    48. 07

    46. 36
    58. 11

    58. 11
    69. 86

   114. 27
   156. 15

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
    14. 87

    14. 87
    22. 31

    22. 31
    29. 75

    20. 79
    31. 18

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    34. 31

    41. 93
    44. 16

    44. 16
    38. 82

    38. 82
    33. 48

    17. 37
     5. 34

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    23. 41 
    33. 20 

    31. 48 
    35. 80 

    35. 80 
    40. 11 

    93. 48 
   124. 97 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   43. 000
   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000

   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000

  1. 000
  1. 000
  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     5600
     8400
    44800
    50400
    75600
    47600
    58800
   131600
    86800
    81200
   117600
   114800
    84000
   112000

     1346 
     2691 
     4037 
    21529 
    24220 
    36331 
    22875 
    28257 
    63242 
    41713 
    39022 
    56514 
    55169 
    40367 
    53823 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m



FORUM8

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

   43. 000

   42. 800

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    23. 54

    26. 23

    28. 92

    31. 62

    34. 31

    42. 38

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    20. 84

    23. 54

    26. 23

    28. 92

    31. 62

    41. 93

    42. 38

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     4. 05

     4. 71

     5. 25

     5. 78

     6. 32

     7. 57

     8. 48

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    25. 37

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    23. 41

    25. 37

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      135 

      269 



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

Ac t  e l a.            

Ac t  e l a.            

                   

    42. 82

    43. 27

    43. 71

    44. 16

    43. 09

    42. 02

    40. 95

    39. 89

    38. 82

    37. 75

    36. 68

    35. 62

    34. 55

    33. 48

    16. 17

    14. 97

    13. 76

    12. 56

    11. 36

    10. 15

     8. 95

     7. 75

     6. 54

     5. 34

         

    42. 82

    43. 27

    43. 71

    44. 16

    43. 09

    42. 02

    40. 95

    39. 89

    38. 82

    37. 75

    36. 68

    35. 62

    34. 55

    17. 37

    16. 17

    14. 97

    13. 76

    12. 56

    11. 36

    10. 15

     8. 95

     7. 75

     6. 54

     0. 00

         

     8. 56

     8. 65

     8. 74

     8. 79

     8. 62

     8. 40

     8. 19

     7. 98

     7. 76

     7. 55

     7. 34

     7. 12

     6. 91

     5. 08

     3. 23

     2. 99

     2. 75

     2. 51

     2. 27

     2. 03

     1. 79

     1. 55

     1. 31

     0. 56

   199. 91

    27. 32

    29. 28

    31. 24

    33. 20

    32. 35

    33. 21

    34. 07

    34. 94

    35. 80

    36. 66

    37. 52

    38. 39

    39. 25

    40. 11

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

   112. 38

   115. 52

   118. 67

   121. 82

   124. 97

         

    27. 32

    29. 28

    31. 24

    31. 48

    32. 35

    33. 21

    34. 07

    34. 94

    35. 80

    36. 66

    37. 52

    38. 39

    39. 25

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

   112. 38

   115. 52

   118. 67

   121. 82

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

      269 

      269 

      269 

      404 

      538 

      538 

      538 

      538 

      673 

      807 

      807 

      807 

      807 

     2557 

     4306 

     4306 

     4306 

     4306 

     4306 

     4306 

     4306 

     4306 

     4306 

     2153 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      10. 03mm(  G. L.  42. 600m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
      135
      269
      269
      269

    - 1. 80
    - 1. 04
    - 0. 28
     0. 48
     1. 25
     2. 01
     2. 77
     3. 52
     4. 26
     4. 98
     5. 68
     6. 34
     6. 96
     7. 53
     8. 06
     8. 53
     8. 95
     9. 30
     9. 58
     9. 80
     9. 94
    10. 02
    10. 03
     9. 96

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    17. 76 
    18. 85 
    20. 31 
    21. 76 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:     - 59. 79
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
          - 1. 34
          - 2. 70
          - 2. 70
          - 2. 68



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 act v el  
 act v el  
 act v el  

         

      269
      404
      538
      538
      538
      538
      673
      807
      807
      807
      807
     2557
     4306
     4306
     4306
     4306
     4306
     4306
     4306
     4306
     4306
     2153

         

     9. 83
     9. 63
     9. 37
     9. 04
     8. 67
     8. 24
     7. 76
     7. 25
     6. 70
     6. 12
     5. 52
     4. 90
     4. 28
     3. 65
     3. 02
     2. 40
     1. 78
     1. 17
     0. 55
    - 0. 05
    - 0. 66
    - 1. 27

         

    23. 22 
    15. 95 
    12. 02 
    12. 34 
    12. 66 
    12. 98 
    10. 64 
     9. 08 
     9. 30 
     9. 51 
     9. 72 
     5. 25 
     4. 49 
     4. 63 
     4. 78 
     4. 93 
     5. 07 
     5. 22 
     5. 37 
     5. 51 
     5. 66 
     5. 77 

          

          - 2. 64
          - 3. 89
          - 5. 04
          - 4. 87
          - 4. 66
          - 4. 43
          - 5. 22
          - 5. 85
          - 5. 41
          - 4. 94
          - 4. 46
         - 12. 54
         - 18. 42
         - 15. 72
         - 13. 02
         - 10. 33
          - 7. 67
          - 5. 02
          - 2. 39
           0. 24
           2. 85
           2. 73

        - 199. 91

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=    - 108. 97kN. m/ m(  G. L.  42. 800m )

    max shear f or ce     Smax=     - 55. 90kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      10. 03mm    (  G. L.  42. 600m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

 - - - - - - - - - -
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
     - 10. 12
     - 20. 99
     - 31. 50
     - 41. 60
     - 51. 24
     - 60. 36
     - 68. 92
     - 76. 86
     - 84. 13
     - 90. 68
     - 96. 42
    - 101. 22
    - 104. 97
    - 107. 56
    - 108. 89
    - 108. 97
    - 107. 90
    - 105. 65
    - 102. 21
     - 97. 55
     - 91. 91
     - 85. 55
     - 78. 49
     - 70. 72
     - 62. 24
     - 53. 25
     - 43. 93
     - 34. 21
     - 24. 06
     - 13. 43
      - 4. 28
       1. 83
       5. 40
       6. 91
       6. 86
       5. 73
       4. 00
       2. 15
       0. 66
       0. 00

       0. 00
       0. 01
       0. 06
       0. 23
       0. 54
       1. 06
     - 10. 12
     - 20. 99
     - 31. 50
     - 41. 60
     - 51. 24
     - 60. 36
     - 68. 92
     - 76. 86
     - 84. 13
     - 90. 68
     - 96. 42
    - 101. 22
    - 104. 97
    - 107. 56
    - 108. 89
    - 108. 97
    - 107. 90
    - 105. 65
    - 102. 21
     - 97. 55
     - 91. 91
     - 85. 55
     - 78. 49
     - 70. 72
     - 62. 24
     - 53. 25
     - 43. 93
     - 34. 21
     - 24. 06
     - 13. 43
      - 4. 28
       1. 83
       5. 40
       6. 91
       6. 86
       5. 73
       4. 00
       2. 15
       0. 66
 - - - - - - - - - -

 - - - - - - - - - -
       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
     - 55. 90
     - 54. 36
     - 52. 56
     - 50. 50
     - 48. 19
     - 45. 61
     - 42. 78
     - 39. 70
     - 36. 35
     - 32. 75
     - 28. 70
     - 24. 00
     - 18. 75
     - 12. 97
      - 6. 64
      - 0. 41
       5. 37
      11. 23
      17. 21
      23. 30
      28. 21
      31. 79
      35. 32
      38. 85
      42. 39
      44. 93
      46. 63
      48. 56
      50. 74
      53. 20
      45. 74
      30. 55
      17. 83
       7. 56
      - 0. 26
      - 5. 66
      - 8. 64
      - 9. 24
      - 7. 46
      - 3. 30

       0. 03
       0. 29
       0. 80
       1. 58
       2. 60
     - 55. 90
     - 54. 36
     - 52. 56
     - 50. 50
     - 48. 19
     - 45. 61
     - 42. 78
     - 39. 70
     - 36. 35
     - 32. 75
     - 28. 70
     - 24. 00
     - 18. 75
     - 12. 97
      - 6. 64
      - 0. 41
       5. 37
      11. 23
      17. 21
      23. 30
      28. 21
      31. 79
      35. 32
      38. 85
      42. 39
      44. 93
      46. 63
      48. 56
      50. 74
      53. 20
      45. 74
      30. 55
      17. 83
       7. 56
      - 0. 26
      - 5. 66
      - 8. 64
      - 9. 24
      - 7. 46
      - 3. 30
 - - - - - - - - - -

    - 1. 80
    - 1. 04
    - 0. 28
     0. 48
     1. 25
     2. 01
     2. 77
     3. 52
     4. 26
     4. 98
     5. 68
     6. 34
     6. 96
     7. 53
     8. 06
     8. 53
     8. 95
     9. 30
     9. 58
     9. 80
     9. 94
    10. 02
    10. 03
     9. 96
     9. 83
     9. 63
     9. 37
     9. 04
     8. 67
     8. 24
     7. 76
     7. 25
     6. 70
     6. 12
     5. 52
     4. 90
     4. 28
     3. 65
     3. 02
     2. 40
     1. 78
     1. 17
     0. 55
    - 0. 05
    - 0. 66
    - 1. 27

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *      - 59. 79 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        - 1. 34 
        - 2. 70 
        - 2. 70 
        - 2. 68 
        - 2. 64 
        - 3. 89 
        - 5. 04 
        - 4. 87 
        - 4. 66 
        - 4. 43 
        - 5. 22 
        - 5. 85 
        - 5. 41 
        - 4. 94 
        - 4. 46 
       - 12. 54 
       - 18. 42 
       - 15. 72 
       - 13. 02 
       - 10. 33 
        - 7. 67 
        - 5. 02 
        - 2. 39 
         0. 24 
         2. 85 
         2. 73 
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  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=        - 108. 97kN. m/ m(  G. L.  42. 800m )

    max shear f or ce     Smax=         - 55. 90kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      10. 03mm    (  G. L.  42. 600m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)
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5. 3. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               108. 97              0. 00             55. 90

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           61           270    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            2           125    O,   
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5. 3. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      59. 79      1. 800      107. 63 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        134         264    O,   
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5. 3. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     107. 63      1. 800       19. 37 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         84           210    O,   
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5. 4 r i vers i de  sheet  pi l e

5. 4. 1 Cal c ul at i on of  embedment  l engt h

( 1) res ul t  summery

s t eel  name i n use                   :  PU28+1

t ot al  l engt h i n use                 :    9. 000( m)

pos i t i on o f  t ensi l e  member  G. L.     :   46. 000( m)

ext er nal  f or ce  above t ens i l e  member :  I gnor e

non e f f ect i ve l ayer  i n pas si ve  s i de :   0. 000( m)

R. W. L             :   44. 000( m)

L. W. L             :   43. 000( m)

Embedment  l engt h must  be s at i s f i ed wi t h t he next  equat i on about  ac t v and ps sv moment  at  t ensi l e  mbr. .  

      Fs  = 
Mp + Mpc

Ma + Mw + Mac
 >=  Fs a

        wher e,

          Fs a:  requi r ed f act or  o f  s af et y( Sandy  gr ound:  1. 20)

          Mp :  moment  at  t ensi l e  member  by pas si ve  eart h pr es s ur e

          Ma :  moment  at  t ensi l e  member  by act i ve ear t h press ure

          Mw :  moment  at  t ensi l e  member  by wat er  pres sure

          Mac:  ac t i ve  moment  at  t ensi l e  member  by ot her  l oads

          Mpc:  pass i ve  moment  at  t ens i l e  member by ot her  l oads

   i t em          embedment  l engt h

 t i p dept h       G. L. ( m)          

 act i ve sd 

 pas si ve  s d

 F. S.       

 Ma+Mw+Mac ( kN. m/ m)    

 Mp+Mpc ( kN. m/ m)       

 ( Mp+Mpc) / ( Ma+Mw+Mac)

   r equi red  

       39. 160

      934. 59 

     1124. 72 

 1. 203>=1. 20 

    i n use     

       38. 000 

     1263. 07  

     2186. 68  

 1. 731>=1. 20  
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( 2) ext er nal  f or ce  s ummery t abl e

  1) ac t i ve  ear t h pr es s ure  moment  t abl e

  No 
 dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pa   
 ( kN/ m2)  

 H- f rc    
    Pa   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Ma     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

     
Sum  

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  2. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    46. 13
    53. 23

    28. 16
    36. 52

         
         

    25. 72
         

    22. 58
         

    35. 48
         

    42. 58
         

    49. 68
         

    64. 68
         

         
   240. 72

    1. 167
         

    2. 513
         

    3. 517
         

    4. 514
         

    5. 512
         

    7. 043
         

         
         

      30. 01 
            

      56. 73 
            

     124. 77 
            

     192. 20 
            

     273. 83 
            

     455. 52 
            

            
    1133. 07 

  2) wat er  pr es s ur e moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
    h  
   ( m)  

 s d prs s 
    pw   
 ( kN/ m2)  

 H- f rc    
    Pw   
  ( kN/ m )

 ar m L   
    y    
   ( m)    

  moment     
     Mw     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

     
Sum  

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     4. 00

     4. 00
     0. 00

         
         

     5. 00
         

     9. 00
         

     7. 00
         

     5. 00
         

     4. 00
         

         
    30. 00

    2. 667
         

    3. 481
         

    4. 476
         

    5. 467
         

    6. 667
         

         
         

      13. 33 
            

      31. 33 
            

      31. 33 
            

      27. 33 
            

      26. 67 
            

            
     130. 00 

  3) pass i ve ear t h pres sur e  moment  t abl e

  No  dept h   
   GL( m)  

 t hi c k.
   h   
   ( m)  

 s d prs s 
    pp   
 ( kN/ m2)  

 H- f rc    
    Pp   
 ( kN/ m )  

 ar m L   
    y    
   ( m)    

  moment     
     Mp     
  ( kN. m/ m )  

   1 
     

   2 
     

   3 
     

   4 
     

     
Sum  

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

         
         

  1. 000
       

  1. 000
       

  1. 000
       

  2. 000
       

       
       

    22. 85
    34. 61

    34. 61
    46. 36

    46. 36
    58. 11

    93. 33
   135. 21

         
         

    28. 73
         

    40. 48
         

    52. 23
         

   228. 54
         

         
   349. 98

    3. 534
         

    4. 524
         

    5. 519
         

    7. 061
         

         
         

     101. 54 
            

     183. 15 
            

     288. 27 
            

    1613. 72 
            

            
    2186. 68 

  4) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has posi t i ve si gn)

    Sum( Pac)  =      0. 00kN/ m

    Sum( Mac) =      0. 00kN. m/ m

  5) ot her  l oad moment  t abl e( Mac: i nput  l oad i nt ensi t y has negat i ve si gn)

    Sum( Ppc) =      0. 00kN/ m

    Sum( Mpc) =      0. 00kN. m/ m
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5. 4. 2 Cal c ul at i on on wal l  member  f or c es

( 1) res ul t  summery

  1) c al c ul at i on r es ul t

      Bendi ng moment  o f  s heet  pi l e,  r eac t i on o f  t ens i l e  member  are  c al c ul at ed e l as t o - pl as t i c  be l ow.  

 c al cul at i on i t ems                 

 max bendi ng moment   Mmax( kN. m/ m)   
 max s hear  f orc e     Smax( kN/ m)     
 upper  t ens i on mbr rc t    R1( kN/ m)   

 r es ul t       

       104. 84
        54. 55
        58. 44

 poi nt s       

  G. L.  43. 000 
  G. L.  46. 000 
  G. L.  46. 000 

  2) l oad c ondi t i on

    Si de  press ures f or  el ast o- pl ast i c  anal ys i s  are  deduct ed at - r es t  press ur e f r om eart h & wt r  pr ss .  

    Eart h and wat er  pr ess ure  o f  c l ay as  wel l  as sand separat e l y works  on sheet  pi l e.  Act i ve ,

    wat er ,  pas s i ve,  at  res t  pr es s ur e shoul d be  ref er r ed t o ' Tabl e of  eart h & wat er  press ure '

    e f f ect i ve s i de pr essur e di st r i but i on t abl e  i s shown her e,

  No    dept h 
   GL( m)  

 back si de  pres sure

 act i ve  
 ( kN/ m2)  

 wat er    
 ( kN/ m2)  

 exv s i de press ur e  

 pas si ve  
 ( kN/ m2)  

 at  r est  
 ( kN/ m2)  

 e f f ec t i v
 act i ve   
 ( kN/ m2)  

 e f f ec t i ve
 pass i ve   
 ( kN/ m2)   

   1 
     

   2 
     

   3 
     

   4 
     

   5 
     

   6 
     

   7 
     

   47. 000
   46. 000

   46. 000
   44. 000

   44. 000
   43. 000

   43. 000
   42. 000

   42. 000
   41. 000

   41. 000
   40. 000

   40. 000
   38. 000

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    24. 31

    31. 93
    39. 03

    39. 03
    46. 13

    46. 13
    53. 23

    28. 16
    36. 52

     0. 00
     0. 00

     0. 00
     0. 00

     0. 00
    10. 00

    10. 00
     8. 00

     8. 00
     6. 00

     6. 00
     4. 00

     4. 00
     0. 00

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

    22. 85
    34. 61

    34. 61
    46. 36

    46. 36
    58. 11

    93. 33
   135. 21

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

 -  -  -  -  
 -  -  -  -  

     0. 00
     7. 44

     7. 44
    14. 87

    14. 87
    22. 31

    15. 59
    25. 98

     0. 00
     6. 43

     6. 43
    19. 29

    20. 84
    34. 31

    41. 93
    39. 59

    39. 59
    37. 26

    37. 26
    34. 92

    16. 57
    10. 53

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

 -  -  -  -   
 -  -  -  -   

    22. 85 
    27. 17 

    27. 17 
    31. 48 

    31. 48 
    35. 80 

    77. 74 
   109. 23 

    Not e :  i s  non- ef f ec t i ve  f or  eart h pr ess ur e i n c al c ul at i on.

    o t her  l oad

  3) s pri ng c ondi t i on

    pass i ve spr i ng i s  gi ven by t he f o l l owi ng equat i on.

               1                BH    kH= Et a*- - - - - - *Al pha Eo*  ( - - - - - - ) ( - 3/ 4)

              0. 3              0. 3

      wher e,

        Et a:  c oef f i c i ent  o f  wal l  t ype ,  c ont i nuous wal l  Et a= 1. 0

        BH:  equi val ent  l oadi ng wi dt h( 10. 0m)

  No 
 l yr  t op 
   EL    
  G. L. ( m)

 l yr  bt m 
   EL    
  G. L. ( m)

 t hi c k.
   h   
   ( m)  

 s t f f ns  
  Al p. Eo 
 ( kN/ m2)  

 s pri ng   
    kH    
 ( kN/ m2)   

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 

   43. 000
   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000

   42. 000
   41. 000
   40. 000
   38. 000
   37. 000
   36. 000
   35. 000
   34. 000
   33. 000
   32. 000
   31. 000
   30. 000
   29. 000
   28. 000
   27. 000

  1. 000
  1. 000
  1. 000
  2. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000

     2800
     5600
     8400
    44800
    50400
    75600
    47600
    58800
   131600
    86800
    81200
   117600
   114800
    84000
   112000

     1346 
     2691 
     4037 
    21529 
    24220 
    36331 
    22875 
    28257 
    63242 
    41713 
    39022 
    56514 
    55169 
    40367 
    53823 

    Not e :  i n non- ef f ec t i ve  f or  s pri ng c ons t ant .

  4) t abl e f or  t ensi l e  member  c al c ul at i on i n pr oces s

  *  equat i on f or  spri ng c ons t ant  of  t ens i l e member

          Al p. *  (  2* number*  A* E )    ,s =  - - - - - - - - - - - - - - - - - - - - - - - - - -                (  L* s  )

    wher e,

        Al p. :  c oef f i c i ent  f or  adj us t ment  o f  st rut  [  1. 0]

        L :  t ensi l e  member  s et  l engt h(  wal l  wi dt h )   [  6. 000] m



FORUM8

        s :  t ensi l e  member  hor i zont al  pi t c h( spaci ng)

        A :  t ensi l e  member  c ross  sect i onal  area

  *  c al c ul at i on t abl e

 t ns    
 mbr    
 num   

 num 
  n  

  di a  
  Phi   
   mm  

 c rs  ar ea  
     A     
    m2     

   Young' s   
  modul us E  
     kN/ m2   

 H pi t ch 
    s     
   ( m)    

  s pr i ng    
    ,s      
  ( kN/ m/ m)   

    1     1      32   0. 000804   200000000. 0     1. 800       29787 

    Not e :  i s  di rect l y i nput  spri ng cons t ant .

  5) pr oper t i es  of  wal l  member f or  c al cul at i on

 c rs  area  
     A     
     m2    

 modul us o f     
 i ner t i a     I  
       m4      

   Young' s     
   modul us  E  
     kN/ m2    

  0. 022600     0. 00030771   200000000. 0 

 

( 2) cal cul at i on resul t  (  s t ruct ur al  l oad condi t i on i n conver si on )

  1) desc ri pt i on on condi t i on

    *  above exc avat ed sur f ac e 

      wal l  s ec t i on ( f i l l i ng so i l ) .  back and ac t i ve  s i de  press ure  are  cons i der ed.  no gr ound spri ng.

    *  pass i ve e l ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  i s  wi t hi n l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  ground s pr i ngs exi s t .  no  exv l oad.

    *  pass i ve pl ast i c

      i n embedment  sec t i on,  di spl ac ement  on excavat i on si de  exceeds l i mi t  di s pl acement .

      ef f ect i ve  act i ve  si de pr ss  f r om back i s cons i dered.  no ground s pr i ng.  exv l oad exi s t s

    *  ac t i ve  e l as t i c

      i n embedment  sec t i on,  def or mat i on st at e i n bac k.  no  df r m i n cal c ,  but  ass ume act v e l ast i c

  2) t abl e of  l oad c ondi t i ons

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

   1

   2

   3

   4

   5

   6

   7

   8

   9

  10

  11

  12

  13

  14

  15

  16

  17

  18

  19

  20

  21

  22

   47. 000

   46. 800

   46. 600

   46. 400

   46. 200

   46. 000

   45. 800

   45. 600

   45. 400

   45. 200

   45. 000

   44. 800

   44. 600

   44. 400

   44. 200

   44. 000

   43. 800

   43. 600

   43. 400

   43. 200

   43. 000

   42. 800

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Tensi l e member      

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

On exc avat i on pl ane

Pas e l a.            

Pas e l a.            

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    19. 29

    23. 54

    26. 23

    28. 92

    31. 62

    34. 31

    41. 46

     0. 00

     1. 29

     2. 57

     3. 86

     5. 14

     6. 43

     7. 72

     9. 00

    10. 29

    11. 58

    12. 86

    14. 15

    15. 43

    16. 72

    18. 01

    20. 84

    23. 54

    26. 23

    28. 92

    31. 62

    41. 93

    41. 46

     0. 03

     0. 26

     0. 51

     0. 77

     1. 03

     1. 29

     1. 54

     1. 80

     2. 06

     2. 32

     2. 57

     2. 83

     3. 09

     3. 34

     3. 60

     4. 05

     4. 71

     5. 25

     5. 78

     6. 32

     7. 55

     8. 29

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

     0. 00

    23. 72

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    22. 85

    23. 72

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    29787 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      135 

      269 



FORUM8

node
 No 

  Y co    
   GL( m)  

      st at e        

     bac k si de l oad          

 above  nd
  kN/ m2  

 be l ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

   excavat i on si de  l oad      

 above nd
  kN/ m2  

 bel ow nd
  kN/ m2  

 c nt rt  l d
  kN/ m2  

 s oi l      
 s pr i ng   
   kN/ m   

  23

  24

  25

  26

  27

  28

  29

  30

  31

  32

  33

  34

  35

  36

  37

  38

  39

  40

  41

  42

  43

  44

  45

  46

Sum 

   42. 600

   42. 400

   42. 200

   42. 000

   41. 800

   41. 600

   41. 400

   41. 200

   41. 000

   40. 800

   40. 600

   40. 400

   40. 200

   40. 000

   39. 800

   39. 600

   39. 400

   39. 200

   39. 000

   38. 800

   38. 600

   38. 400

   38. 200

   38. 000

         

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pa pl as.            

Pa pl as.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Pas e l a.            

Ac t  e l a.            

Ac t  e l a.            

                   

    41. 00

    40. 53

    40. 06

    39. 59

    39. 13

    38. 66

    38. 19

    37. 72

    37. 26

    36. 79

    36. 32

    35. 85

    35. 38

    34. 92

    15. 97

    15. 36

    14. 76

    14. 16

    13. 55

    12. 95

    12. 35

    11. 74

    11. 14

    10. 53

         

    41. 00

    40. 53

    40. 06

    39. 59

    39. 13

    38. 66

    38. 19

    37. 72

    37. 26

    36. 79

    36. 32

    35. 85

    35. 38

    16. 57

    15. 97

    15. 36

    14. 76

    14. 16

    13. 55

    12. 95

    12. 35

    11. 74

    11. 14

     0. 00

         

     8. 20

     8. 11

     8. 01

     7. 92

     7. 83

     7. 73

     7. 64

     7. 54

     7. 45

     7. 36

     7. 26

     7. 17

     7. 08

     5. 15

     3. 19

     3. 07

     2. 95

     2. 83

     2. 71

     2. 59

     2. 47

     2. 35

     2. 23

     1. 07

   198. 89

    24. 58

    25. 44

    26. 31

    27. 17

    28. 03

    28. 90

    29. 76

    30. 62

    31. 48

    32. 35

    33. 21

    34. 07

    34. 94

    35. 80

    80. 89

    84. 04

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

   109. 23

         

    24. 58

    25. 44

    26. 31

    27. 17

    28. 03

    28. 90

    29. 76

    30. 62

    31. 48

    32. 35

    33. 21

    34. 07

    34. 94

    77. 74

    80. 89

    84. 04

    87. 19

    90. 33

    93. 48

    96. 63

    99. 78

   102. 93

   106. 08

     0. 00

         

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    11. 41

    16. 18

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

 - - - - - - - -

    27. 59

      269 

      269 

      269 

      404 

      538 

      538 

      538 

      538 

      673 

      807 

      807 

      807 

      807 

 - - - - - - - -  

 - - - - - - - -  

     4306 

     4306 

     4306 

     4306 

     4306 

     4306 

     4306 

     4306 

     2153 

          

        I n c as e  t ensi l e member  i s  s hown,  s oi l  spri ng i s  t hat  o f  t ens i l e  member.

 

( 3) cal cul at i on resul t  (  s pri ng,  di s pl ac ement ,  reac t i on )

    max di spl ac ement  Del . xmax=      - 9. 74mm(  G. L.  42. 600m )

 node
  No 

  Y c o   
   GL( m)  

 s t at e    
 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400

 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 on exv  
 pssv el  
 pssv el  
 pssv el  
 pssv el  

 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
    29787
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
 -  -  -  -  
      135
      269
      269
      269

     1. 73
     0. 99
     0. 25
    - 0. 48
    - 1. 22
    - 1. 96
    - 2. 70
    - 3. 43
    - 4. 15
    - 4. 85
    - 5. 52
    - 6. 16
    - 6. 77
    - 7. 32
    - 7. 83
    - 8. 29
    - 8. 69
    - 9. 03
    - 9. 31
    - 9. 52
    - 9. 66
    - 9. 73
    - 9. 74
    - 9. 68

 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
 -  -  -  -   
    17. 15 
    17. 63 
    18. 27 
    18. 91 

     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
Not e:      58. 44
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
     -  -  -  -    
           1. 30
           2. 62
           2. 62
           2. 61



FORUM8

 node
  No 

  Y c o   
   GL( m)   s t at e    

 s o i l     
 s pri ng  
   kN/ m  

 di s p    
 Del . x   
     mm  

l i mi t  di sp
 Del . xmax 
     mm   

  s oi l  r eact    
        Q      
      kN/ m     

   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

Sum  

   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

         

 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv pl  
 pssv pl  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 pssv el  
 act v el  
 act v el  

         

      269
      404
      538
      538
      538
      538
      673
      807
      807
      807
      807
 -  -  -  -  
 -  -  -  -  
     4306
     4306
     4306
     4306
     4306
     4306
     4306
     4306
     2153

         

    - 9. 55
    - 9. 37
    - 9. 12
    - 8. 81
    - 8. 45
    - 8. 05
    - 7. 60
    - 7. 11
    - 6. 58
    - 6. 04
    - 5. 46
    - 4. 88
    - 4. 28
    - 3. 68
    - 3. 08
    - 2. 49
    - 1. 90
    - 1. 31
    - 0. 73
    - 0. 15
     0. 43
     1. 01

         

    19. 55 
    13. 46 
    10. 42 
    10. 74 
    11. 06 
    11. 38 
     9. 36 
     8. 01 
     8. 23 
     8. 44 
     8. 65 
     4. 46 
     3. 76 
     3. 90 
     4. 05 
     4. 20 
     4. 34 
     4. 49 
     4. 63 
     4. 78 
     4. 93 
     5. 04 

          

           2. 57
           3. 78
           4. 91
           4. 74
           4. 55
           4. 33
           5. 11
           5. 74
           5. 32
           4. 87
           4. 41
     -  -  -  -    
     -  -  -  -    
          15. 86
          13. 28
          10. 72
           8. 17
           5. 64
           3. 13
           0. 63
          - 1. 86
          - 2. 18

         171. 30

 Not e :  *  mar k s hows  r eact i on o f  t ensi l e  member ,   s oi l  s pr i ng i s t hat  of  t ensi l e  member .

 I f  l i mi t  di sp( Del . xmax=ef f ect i ve  pss v e - prs s/ soi l  s pri ng) exc eeds di s p( Del . x) ,  pl ast i c  c ondi t i on.

 

( 4) cal cul at i on resul t (  member f or ce  )

    max bendi ng moment  Mmax=     104. 84kN. m/ m(  G. L.  43. 000m )

    max shear f or ce     Smax=      54. 55kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      - 9. 74mm    (  G. L.  42. 600m )

 node
  No 

  Y c o   
   GL( m)  

   moment       kN. m/ m  

   t op        bot t om  

   shear f orc e  kN/ m    

   top        bot t om  

 di sp    
  Del . x  
     mm  

 r eact i on     
       Q      
     kN/ m     

    1
    2
    3
    4
    5
    6
    7
    8
    9
   10
   11
   12
   13
   14
   15
   16
   17
   18
   19
   20
   21
   22
   23
   24
   25
   26
   27
   28
   29
   30
   31
   32
   33
   34
   35
   36
   37
   38
   39
   40
   41
   42
   43
   44
   45
   46

   47. 000
   46. 800
   46. 600
   46. 400
   46. 200
   46. 000
   45. 800
   45. 600
   45. 400
   45. 200
   45. 000
   44. 800
   44. 600
   44. 400
   44. 200
   44. 000
   43. 800
   43. 600
   43. 400
   43. 200
   43. 000
   42. 800
   42. 600
   42. 400
   42. 200
   42. 000
   41. 800
   41. 600
   41. 400
   41. 200
   41. 000
   40. 800
   40. 600
   40. 400
   40. 200
   40. 000
   39. 800
   39. 600
   39. 400
   39. 200
   39. 000
   38. 800
   38. 600
   38. 400
   38. 200
   38. 000

 - - - - - - - - - -
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
       9. 85
      20. 45
      30. 69
      40. 52
      49. 89
      58. 74
      67. 03
      74. 70
      81. 70
      87. 98
      93. 45
      97. 98
     101. 46
     103. 78
     104. 84
     104. 65
     103. 32
     100. 88
      97. 34
      92. 71
      87. 25
      81. 21
      74. 57
      67. 31
      59. 41
      51. 05
      42. 36
      33. 28
      23. 73
      13. 66
       4. 84
      - 1. 38
      - 5. 05
      - 6. 65
      - 6. 68
      - 5. 61
      - 3. 93
      - 2. 12
      - 0. 65
       0. 00

       0. 00
      - 0. 01
      - 0. 06
      - 0. 23
      - 0. 54
      - 1. 06
       9. 85
      20. 45
      30. 69
      40. 52
      49. 89
      58. 74
      67. 03
      74. 70
      81. 70
      87. 98
      93. 45
      97. 98
     101. 46
     103. 78
     104. 84
     104. 65
     103. 32
     100. 88
      97. 34
      92. 71
      87. 25
      81. 21
      74. 57
      67. 31
      59. 41
      51. 05
      42. 36
      33. 28
      23. 73
      13. 66
       4. 84
      - 1. 38
      - 5. 05
      - 6. 65
      - 6. 68
      - 5. 61
      - 3. 93
      - 2. 12
      - 0. 65
 - - - - - - - - - -

 - - - - - - - - - -
      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
      54. 55
      53. 01
      51. 21
      49. 15
      46. 83
      44. 26
      41. 43
      38. 35
      35. 00
      31. 40
      27. 35
      22. 64
      17. 40
      11. 61
       5. 29
      - 0. 96
      - 6. 63
     - 12. 21
     - 17. 71
     - 23. 15
     - 27. 29
     - 30. 20
     - 33. 19
     - 36. 28
     - 39. 50
     - 41. 84
     - 43. 46
     - 45. 40
     - 47. 70
     - 50. 37
     - 44. 10
     - 31. 12
     - 18. 33
      - 8. 01
      - 0. 12
       5. 34
       8. 39
       9. 06
       7. 34
       3. 25

      - 0. 03
      - 0. 29
      - 0. 80
      - 1. 58
      - 2. 60
      54. 55
      53. 01
      51. 21
      49. 15
      46. 83
      44. 26
      41. 43
      38. 35
      35. 00
      31. 40
      27. 35
      22. 64
      17. 40
      11. 61
       5. 29
      - 0. 96
      - 6. 63
     - 12. 21
     - 17. 71
     - 23. 15
     - 27. 29
     - 30. 20
     - 33. 19
     - 36. 28
     - 39. 50
     - 41. 84
     - 43. 46
     - 45. 40
     - 47. 70
     - 50. 37
     - 44. 10
     - 31. 12
     - 18. 33
      - 8. 01
      - 0. 12
       5. 34
       8. 39
       9. 06
       7. 34
       3. 25
 - - - - - - - - - -

     1. 73
     0. 99
     0. 25
    - 0. 48
    - 1. 22
    - 1. 96
    - 2. 70
    - 3. 43
    - 4. 15
    - 4. 85
    - 5. 52
    - 6. 16
    - 6. 77
    - 7. 32
    - 7. 83
    - 8. 29
    - 8. 69
    - 9. 03
    - 9. 31
    - 9. 52
    - 9. 66
    - 9. 73
    - 9. 74
    - 9. 68
    - 9. 55
    - 9. 37
    - 9. 12
    - 8. 81
    - 8. 45
    - 8. 05
    - 7. 60
    - 7. 11
    - 6. 58
    - 6. 04
    - 5. 46
    - 4. 88
    - 4. 28
    - 3. 68
    - 3. 08
    - 2. 49
    - 1. 90
    - 1. 31
    - 0. 73
    - 0. 15
     0. 43
     1. 01

 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 *       58. 44 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
         1. 30 
         2. 62 
         2. 62 
         2. 61 
         2. 57 
         3. 78 
         4. 91 
         4. 74 
         4. 55 
         4. 33 
         5. 11 
         5. 74 
         5. 32 
         4. 87 
         4. 41 
 - - - - - - - - - - - -  
 - - - - - - - - - - - -  
        15. 86 
        13. 28 
        10. 72 
         8. 17 
         5. 64 
         3. 13 
         0. 63 
        - 1. 86 
        - 2. 18 



FORUM8

  Not e :  * mark shows r eac t i on of  t ens i l e  member

 

( 5) Member f orc e  di agr am

    max bendi ng moment  Mmax=         104. 84kN. m/ m(  G. L.  43. 000m )

    max shear f or ce     Smax=          54. 55kN/ m  (  G. L.  46. 000m )

    max di spl ac ement    Del . xmax=      - 9. 74mm    (  G. L.  42. 600m )

*  i n f i gur e,  number  i n ar r ow s hows t ens i l e  r eact i on ( kN/ mn)



FORUM8

5. 4. 3 Wal l  St r ess

( 1) member i n us e

    s ect i on t ype   :  St ee l  s heet  pi l e

    s t ee l  i n us e   :  PU28+1

    mat eri al  i n use :  SY295

 s ec t i on pr oper t i es   

 s ec t i on modul us Z   
 di t t o  e f f  rat i o Al p.
 c ross  s ec t i on ar ea A

   uni t         

 *  103( mm3/ m)   
     - - - - - - - -   
 *  102( mm2/ m)   

   val ue       

         3000 
        0. 600 
       226. 00 

( 2) des i gn member f orc e

      desi gn member  f orces  are  s hown i n t abl e bel ow.

 s t at e
     moment         
         M         
 *  106( N. mm/ m     )

 axi al  f or c e     
       N         
 *  103( N/ m     )  

 s hear  f or c e     
       S         
*  103( N/ m     )   

 Max.               104. 84              0. 00             54. 55

( 3) bendi ng s t r ess

                M          N      Si g.  = - - - - - - - -   +  - - - -   <=  Si g. sa
              Al pha*Z      A

 s t at e
   s t r es s  
    Si g.    
   N/ mm2   

  al l owabl e  
st r es s Si g. s a
    N/ mm2    

 j udge  

 Max.           58           270    O,   

( 4) shear  s t r es s

             S      Tau = - - - -   <=  Tau. a             A

 s t at e
   s t r es s  
    Tau    
   N/ mm2   

  al l owabl e  
 s t ress  Taua 
    N/ mm2    

 j udge  

 Max.            2           125    O,   



FORUM8

5. 4. 4 Tens i l e member  s t r es s

( 1)  c hec k on t ens i l e member

  1) member  i n use

    di amet er  i n use                  :  Phi  32( mm)

    mat eri al  i n use                  :       |690

    al l owabl e s t r es s                :   264( N/ mm2)

    t ens i l e member l ayout  pi t c h L   :    1. 800( m)

    number  o f  t ensi l e  member  i n use  :   1

    t ens i l e member cr oss s ec t i onal  ar ea A :  Phi  322* ( Pi /  4) ( mm2)

  2) c al c ul at i on o f  t ensi on f or ce

    P= R* L

 t ns  mbr    
 r eact i on R
     kN/ m  

 t ns mbr   
 pi t c h  L  
     m     

 t ns mbr    
 t ens i on  P 
    kN      

      58. 44      1. 800      105. 19 

  3) s t ress

            P*  103

    Si g. = - - - - - - - - - -  <=Si g. a            n*  A

   s t r es s  
    Si g.    
   N/ mm2   

 al l w s t r   
   Si g. sa  
   N/ mm2   

 j udge  

        131         264    O,   
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5. 4. 5 Wal i ng member  s t ress

( 1)  Wai l i ng check

  1) member  i n use

    s t ee l  mat er i al  i n use   :  m150 ~75 ~6. 5 ~10

    mat eri al  i n use         :  SS400

    al l owabl e s t r es s       :   210( N/ mm2)

    i nst al l at i on spac i ng   :    1. 800( m)

  2) moment  c al c ul at i on

         P* L    M=  - - - - - -          10

  t ns f r c   
     P     
    kN     

 t ns mbr   
 pi t c h L   
     m     

 moment      
     M      
   kN. m/ m   

     105. 19      1. 800       18. 93 

  3) s t ress

            M*106

    Si g. = - - - - - - - - - -   <=Si g. a            Z*103

      Z:  s ec t i on modul us ( =   115* 2c m3)

          Two make one  set ,  doubl y count  t he  s ect i on modul us o f  regi s t ered st ee l  mat er i al .

 s t r es s    
    Si g.    
   N/ mm2   

  al l owabl e  
s t r es s Si g. s a
    N/ mm2    

 j udge  

         82           210    O,   



FORUM8

6   Cal c ul at i on on i mper meabi l i t y
( 1) check met hod

    i mpermeabi l i t y ef f ect  ( s eepage pass )  i s checked t hr ough t wo pass es.

    wat er  l evel  c ondi t i on i s  ordi nary c ase  f or  st abi l i t y ( and l andsi de sheet  pi l e as  wel l ) .

    1) seepage pas s par t  1 ( al ong sheet  pi l e )

            L1      F1=  - - - -  >= FS            h1

    2) seepage pas s par t  2(  pas s t hr ough excavat i on bot t om i n l and si de:  omi t  i f  no  s hape)

            L2      F2=  - - - -  >= FS            h2

        wher e,

          FS:  r equi red f ac t or  of  saf et y(  Sandy f oundat i on:  3. 25 )

          Fi :  f ac t or  o f  s af et y

          L1:  s eepage  pas s  par t  1(  al ong s heet  pi l e )

          h1:  wat er  l evel  di f f er enc e par t  1(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

          L2:  s eepage  pas s  par t  2(  pass  t hrough l ands i de excavat i on bot t om)

          h2:  wat er  l evel  di f f er enc e par t  2(  f rom or di nal  H. W. L.  t o l ands i de gr ound surf ace  )

( 2) cal cul at i on resul t  summer y

    Exami ned case     
        Seepage pass  par t 1           

   L1( m)     h1( m)  Saf et y f act or  F1 

25  

( 3) seepage  pas s  par t  1(  al ong sheet  pi l e  )

    L1= D1+ Lb+ D2

      wher e,

        D1:  sheet  pi l e  embedment  l engt h on r i versi de( m)

        D2:  sheet  pi l e  embedment  l engt h on l andsi de( m)

        Lb:  di s t anc e bet ween s heet  pi l es ( m)

        Lb= Sqr t (  B2+ Del . L2)

            B  :  embankment  wi dt h                (    6. 000m )

            Del . L:  di f f er enc e of  sheet  pi l e bet ween r i ver si de  and l ands i de(    0. 000m )

    L1=   5. 000+   6. 000+   5. 000

        =  16. 000( m)

( 4) seepage  pas s  par t  2(  pass  t hr ough l ands i de excavat i on bot t om )

    Becaus e of  no  exc avat i on s hape,  omi t  c al cul at i on.



APPENDIX D-3 

Structural Calculations of Revetment Works



 

 

 
 
 
 
 

Cover  
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 FORUM

I  Desi gn c ondi t i on 

1. 1 f undament al  dat a 
f i l e :  Bahr Yus ef  1b1 

t i t l e :   

c omment :              

braci ng t ype         Raker  pi l e t i e  r od t ype  

wal l  t ype           St ee l  s heet  pi l e 

  t ype                     Nor mal  

r aker  pi l e  t ype      H Beam pi l e ( vert i c al )  

appl i ed st andar d-  c onvent i onal  met hod    r oad ear t hwork manual  -  t empor ary s t r uc t ur e cons t r uct i on gui del i ne  

                -  e l as t o - pl ast i c  met hod  Road ear t hwork manual  -  t empor ary s t r uc t ure  cons t r uct i on gui del i ne  H11/ 3 

Exc a. w met hod:    Wal l  i nsi de- i nsi de  di st ance   
 

 pl ane  s hape t ype           St r ai ght  l i ne 

 exc avat i on wi dt h   B  ( m)  

 exc avat i on l engt h  Le  ( m)  

      10. 000  

       9. 000  

 

 i nf l uenc e of  wat er  t abl e                           w/ Do     

 bas e wat er  t abl e ( bef ore  exc avat i on)   G. L. ( m)        45. 000  

 

erect i on pl anni ng 

  f i nal  exc avat i on dept h            G. L.   43. 000( m)  

  excavat i on f or  i ns t al l at i on s t r ut     1. 000( m)  

  t i e rod s et t i ng poi nt          G. L.   46. 500( m)  

  t i e rod hor i zont al  s paci ng           1. 800( m)  

 

1. 2 shape  
Des i gn wal l   r i ght  wal l  

 

pl ane  shape 
 

                 
 i nt erval   

     mm    

 wal l  t o      1 

     1 t o       2 

     2 t o       3 

     3 t o       4 

     4 t o       5 

     5 t o    wal l  

       900 

      1800 

      1800 

      1800 

      1800 

       900 

  t i e rod and r aker  pi l e  r el at i onshi p:  Di r ec t  c onnect  
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pl an  

 

 

s i de s ec t i on s hape 
 

        
 t op o f  wal l   

    G. L.  m    

 ground l evel   

     G. L.  m    

   Ri ght  wal l         47. 000       47. 000   

  t op o f  raker  pi l e                    : G. L.  47. 000( m)  

  r aker  pi l e  i nst al l at i on chec k range :      20. 000( m)  

 



 

 FORUM

Si de vi ew 

  *  l ef t - r i ght  di rect i on  

 

 

1. 3 met hod 

c hecki ng i t em 

  bear i ng c apac i t y c heck                     c heck Do   

  excavat i on bot t om st abi l i t y c heck          c hec k Not  do  

  s urc harge  by sl ope  i nf l uence  chec k         c heck Not  do  

  br ac i ng des i gn                             chec k Do   

  mat eri al                                          SS400 

  i nf l uenc e  on surr oundi ng ground c hec k      c heck Do   

  FEM pr edi ct i on met hod                      c heck  

  Lengt h r ound up val ue                            0. 5m 

 

des cr pt i on o f  c onvent i onal  met hod 

  wat er  pr ess ur e di s t r i but i on                t r i angl e  

  c al c ul at i on met hod f or  ear t h pr es sur e t o  eval uat e  s ec t i on                  For  Embedment  l engt h 

  Hori zont al  modul us  o f  subgrade reac t i on f or  r aker  pi l e c al cul at i on         I nt er nal  cal cul at i on  

  Hori zont al  modul us  o f  subgrade reac t i on f or  r et ai ni ng wal l  s t i f f nes s c heck I nt er nal  c al cul at i on  

  c ons i der  rock l ayer  not  do  



 

 FORUM

 

e l ast o - pl ast i c  met hod conc ept  

  wal l  s ec t i on change                    :    not  do 

  e l as t i c  por t i on r at e                    :    do   

  s t eady s t at e chec k                     :    not  do  

 

  al l owabl e  di s pl ac ement  c heck           :    not  do  

  anal ys i s  met hod                        :    Anal ys i s  met hod 1 

  c al c ul ai on pi t c h                       :    0. 25( m)  

  us i ng el ast o- pl as t i c  l at t eral  press ure ,  embedment  s t abi l i t y check when exc avat i on:  Cons i der  S. F.  of  equi .  l en.   

  s hape spr i ng i nput  met hod                  consi dered 

  H- subgrade reac t i on f orc e cal cul at i on,  s hape dependent  c onvers i on wi dt h of  l oad  BH 10. 000( m)  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  br ac i ng c ombi nat i on condi t i on(  si ngl e wal l  anal ys i s )        rot at i on const rai ned No 

 

f or  e l as t o - pl as t i c  met hod,  l at t er al  pres sure  

  al l  St andar d common 

    so i l  t hi c knes s  above  underground s t r uc t ur e pr es sure :  s oi l  uni t  wei ght  under gr ound wat er ( Gamma - Gammaw)  

    excavat i on si de,  c nf  ground wat er  pr es s ur e(  s andy l yr  bet ween c l ay l yr s)  WT consi dered:  Af t er  exc avat i on 

     c or r ec t i on met hod when c l ay bot t om wat er  press ur e  exc eeds cover  press ur e:  Not  corr ect i on 

 

1. 4 Layer  

*   

  .  Nat ural  ground  
 

 No 
  t hk    

    m     

  soi l   

  t ype   

  ave   

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  coh   

   Co   

 kN/ m2  

  coh   

  i nc    

   ,    

 kN/ m2   

  df rm     

  modul     

Al p. Eo     

 kN/ m2     

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

    
1. 000 

    
1. 000 

    
1. 000 

    
1. 000 

    
1. 000 

    
1. 000 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  20. 0  

  22. 0  

  25. 0  

  34. 0  

  26. 0  

  37. 0  

  31. 0  

  23. 0  

  66. 0  

  40. 0  

  62. 0  

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

  25. 00 

  25. 00 

  25. 00 

  30. 00 

  25. 00 

  30. 00 

  30. 00 

  25. 00 

  30. 00 

  30. 00 

  30. 00 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    56000  

    61600  

    70000  

    95200  

    72800  

   103600  

    86800  

    64400  

   184800  

   112000  

   173600  

  .  Excavat ed s i de 
 

 No 
  t hk     

    m     

  so i l  

  t ype 

  ave    

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  c oh   

   Co    

 kN/ m2  

  c oh   

  i nc    

   ,    

 kN/ m2   

  df rm     

  modul     

Al p. Eo    

 kN/ m2     

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

  
Sandy 

  
Sandy 

  
Sandy 

  
Sandy 

  
Sandy 

  
Sandy 

  20. 0  

  22. 0  

  25. 0  

  34. 0  

  26. 0  

  37. 0  

  31. 0  

  23. 0  

  66. 0  

  40. 0  

  62. 0  

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

  25. 00  

  25. 00  

  25. 00  

  30. 00  

  25. 00  

  30. 00  

  30. 00  

  25. 00  

  30. 00  

  30. 00  

  30. 00  

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    56000  

    61600  

    70000  

    95200  

    72800  

   103600 

    86800  

    64400  

   184800 

   112000 

   173600 
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1. 5 member  
wal l (  st ee l  sheet  pi l e)   

  mat eri al   

    st ee l  s heet  pi l e  mat er i al                      SY295  

    al l owabl e  bendi ng st ress                       270( N/ mm2)  

    al l owabl e  s hear st ress                         150( N/ mm2)  

    Young' s  modul us                               2. 00* 105( N/ mm2)  

   s t eel  s heet  pi l e ef f ect i ve  r at e Al pha 

    f or  embedment  cal c ul at i on,  Bet a cal c ul at i on(  convent i onal  met hod )    1. 00 

    f or  member f or ce  ,  di s pc al c ,  Bet a cal c ul at i on(  convent i onal  met hod )  0. 45 

    f or  moment  of  i ner t i a(  di spl acement  cal cul at i on,  member f orc e  )       0. 45 

    sect i on modul us (  st ress  )                                            0. 60 

 

  us e 
 

           us e name    
 vert i c al  l oad  

      kN/ m      

     PU28+1                    0. 00 

 

r aker  pi l e ( H s t eel  pi l e )  

  mat er i al   

    mat eri al                                : SS400 

    al l owabl e  bendi ng st ress                : 210( N/ mm2)  

    al l owabl e  s hear  s t ress                  : 120( N/ mm2)  

    Young' s modul us                         : 2. 00* 105( N/ mm2)  

  use  

    us e name                               : H 250 250  9 14 

    vert i c al  l oad                          : 0. 00( kN/ uni t )  

 

t i e  r od  

  mat er i al   

    mat eri al                                : Hi gh t ens i on s t ee l  690 

    al l owabl e  t ensi l e  st ress                : 264( N/ mm2)  

    Young' s modul us                         : 2. 00* 105( N/ mm2)  

  use  

    us e di amet er                            : 28. 0( mm)  

    us i ng  number                           : 1 

    t i e rod  i ncl i nat i on                   : none  

  appl i ed sc rew 

    name                                   : M16 

    e f f ect i ve  c ross  s ect i onal  ar ea         : 157. 0( mm2)  

  E. P.  met hod 
 

 H-      

l engt h  

   L    

   m    

braci ng 

s pr i ng  

t ensi on 

c harac.  

br aci ng 

 pr e    

 l oad   

consi d  

 br ac i ng  

 pr e      

 l oaded   

kN/ memb.   

 c st rc   

 l os nes  

   mm   

 H- s prg   

di rc t  i np 

 Yes / No   

  H- s pr g     

  const       

   kN/ m/ m    

  5. 000   Yes    Not  do       0. 01      0       No    - - - - - - - - - -   

 

  wal i ng mat er i al  

  mat er i al   

    mat eri al                                : SS400 
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    al l owabl e  bendi ng st ress   Si g. a        : i nt eri or  c al c ul at i on 

  des i gn concept  

    wal i ng t ype                             : U- t ype 

    c hec ki ng equat i on                      : TL/ 10 

  use  

    us e name                               : 150 75 6. 5 10 

 

1. 6 Load 

ver t i c al  l oad appl i es  on r et ai ni ng wal l  
 

          
 vert i c al  l oad  

    kN/ m        

     Ri ght  wal l             0. 00  

 

1. 7 check cas e 

c heck case  i n exc avat i on 
 

  No  
 c ons t r uc t i on  

 c ondi t i on     

 br ac i ng  

    No     
      cas e name      

 exv surf  

   G. L.    

    m     

  exv WT  

   G. L.    

    m     

 s i mpl i f i ed  

 met hod      

   1  

   2  

 Ex s f - st nd    

 Fi nal  Exc.     

    - -     

     1    

 Pr i mary exc .    

 Fi nal  Exc .              

   45. 500  

   43. 000  

   45. 000 

   43. 000 

  none       

  Yes         

*  r i ght  wal l  
 

  No  
 WT G. L.     surc har ge  kN/ m2   vi rt  s pr t  pt  

    G. L.  m   nat r l gr nd nat r l grnd    exv   

   1  

   2  

   45. 000  

   45. 000  

    10. 00 

    10. 00 

    0. 00 

    0. 00 

  i nt  cal c    

  i nt  cal c    

 

1. 8 bear i ng c apac i t y 

c heck met hod :  Temp.  Works  Gui d. H11, Met r o.  expr ess . H19, St d. Ds gn. Spec . Vol . 2( H18)  
 

  wal l         c onst ruct i on met hod        

 al l w     

 bear  c ap 

   FS     

good s o i l    

as sumed N   

l ower l i mi t  

 maxi mum s ki n      

 f r i c t i on of        

 c ohes i ve so i l      

   Ri ght  wal l  Per cuss i on met hod                   2. 0          5      Use c ohes i ve       

  Not e : Cons t r uc t i on met hod.  

    Auger  c ombi ned press - f i t ( 1) . . . s and f i l i ng 

    Auger  c ombi ned press - f i t ( 2) . . . t i p pr oc ess ed by st r i ki ng- vi br at i ng- pres s f i t  

  Not e : For  so f t  l ayer( N<=2) ,  s ki n f i c t i on i s  i gnored.  

 

1. 9 i nf l uence  on surroundi ng gr ound c hec k  

c ommon s et t i ng 

  c hec k obj ec t i ve  wal l    : r i ght  wal l  

  c hec k cas e  : f i nal  exc .  

  c hec k dept h 
 

 c hec k poi nt   

      No      

 di s t anc e         

 f rom wal l   ( m)   

       1              5. 000    

  al l owabl e  di s pl ac ement  qt  

    al l owabl e  Hor i zont al  di s pl acement  qt : [ 0. 020] ( m)  

    al l owabl e  Ver t i c al  di s pl acement    qt : [ 0. 020] ( m)  



 

 FORUM

    al l owabl e  i nc l i nat i on angl e          : [ 0. 001] ( rad)  

 

j udgement  on adj acent  di s t ance  

  j udgement  met hod                     : der i ved f r om def l ec t i on( s and ground)  

  pr oper t i es f or  j udgement              : Phi =[ 30. 00] deg.  

 

1. 10 bor i ng l og 

*  r i ght  wal l  

 

 

 

1. 11 Desi gn s t rengt h 

1. 11. 1 Set  val ue f o r des i gn 

( 1) Si mpl i f i ed met hod 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne( H11) ]  

    cons i dered Do   0. 3Gam. h cr i t er i a f or  act i ve  eart h press ure  c l ay t o cal c ul at e  embedment  l engt h 

    cons i dered. Not  do same hei ght  t o  s ur charge l d f or  exc avat i on dept h when coef f  i s cal c  f or  excavat i on dept h 

    se l f - st andi ng requi r ed embedment  est i mat e  c oef f i c i ent                  :  2. 50/ Bet a 

    mi n.  embedment  c r i t er i a                             :  Based on des i gn st rengt h 

  s o l di er  pi l e 

  Take 1. 00 t i mes  o f  pi l e wi dt h when Bet a i s  cal c ul at ed.  

 

    br ac i ng r eact i on f or ce  

      when exc avat i on:  Downward s har ed met hod 

      when removal :  Temp.  Wor ks  Gui d. Met r o.  expr ess . H19 

    t i e r od r eact i on f or ce :  Overhang beam di vi de met hod 

    raker  pi l e 

      t ake 1. 00 t i mes o f  pi l e  wi dt h f or  s t r ai ght  pi l e  Bet a c al c ul at i on 

      c oe f f i c i ent  i s  2. 50/ Bet a t o  es t i mat e requi red embedment  l engt h  

      i ni t i at i on poi nt  of  pas si ve  sl i p s urf ac e i s 1. 00/ Bet a 

 

( 2) Ear t h press ur e f or  sec t i on c al cul at i on 

  [ St andar d:  Temp.  Wor ks  Gui d. , Met r o.  expr es s . H19, St d. Dsgn. Spec. Vol . 2( H18) ,  Land i mpr o.  wal l ( H5) ]  

    sand                       2. 000 

    c l ay  

      c onst i t uency o f  c l ay j udgement  N val ue    Nx      5. 000 



 

 FORUM

      s of t  c l ay      N<=Nx   6. 000 

      s t i f f  c l ay     N> Nx   4. 000 

 

( 3) Raker  pi l e ear t h press  c oef f i c i ent  of  l oad wi dt h 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne , Met r o. express . H19]  
 

 sandy s oi l                       

     N<=10  

 10< N<=30  

 30< N      

        1. 000      

        2. 000      

        2. 000      

 cohesi ve so i l                    

     N<=4   

  4< N<=8   

  8< N      

        1. 000      

        1. 000      

        1. 000      

 t r eat ment  ot her  t han pass i ve  eart h press ur e  = ps sv et h pr ss    

 si de  r esi st anc e of  pas si ve eart h press ur e     c ons i der :  Do       

 

( 4) Mi ni mum Embedment  dept h 

  [ Cont i nuous  wal l ]  

    se l f - st andi ng               3. 00( m)  

    when excavat i on wi t h s t r ut   3. 00( m)  

  [ Sol di er  pi l e ]  

    se l f - st andi ng               1. 50( m)  

    when excavat i on wi t h s t r ut   1. 50( m)  

 

( 5) Saf et y f act or  

  r equi r ed embedment  l engt h f r om equi l i bri um,  c hecki ng f ac t or  of  saf et y  Fs 1. 20 

  c onvent i onal  met hod 

    wal l  se l f - s t andi ng al l owabl e di s pl ac ement  

      wal l  se l f - st andi ng al l owabl e  di s pl acement  i s 3. 0% of  excavat i on dept h 

    al l owabl e  di s pl acement  when c hec ki ng s t i f f nes s  0. 300( m)  

    raker  pi l e al l owabl e  di s pl acement                0. 300( m)  

  e l as t o - pl as t i c   

    requi red el as t i c  r egi on r at i o    50. 0( %)  

 

( 6) Wat er  wei ght  

  wat er  uni t  wei ght  

   For  s t at i c  wat er  pr es sure(  s oi l  press ur e and wat er  pres sure  c al c ul at i on )  10. 00( kN/ m3)  

   Ot her  t han s t at i c  wat er  pr es sure(  exc avat i on bot t om st abi l i t y)    10. 00( kN/ m3)  

 

( 7) Beari ng c apac i t y c oef f i c i ent  

  [ St andar d:  Temp.  Wor ks  Gui d. H11, Met r o.  expr es s. H19, St d. Dsgn. Spec. Vol . 2( H18) ]  

    coef f i c i ent  by Const ruct i on met hod 
 

 cons t r uct i on met hod                                            Al p.       Bet a   

 perc us s i on dr i vi ng met hod                                    

 vi br at i on met hod                                             

 pr ss   i n                                                     

 pr e- bor i ng met hod( sand f i l l i ng)                               

 pr e- bori ng met hod( perc us si on, vi br at i on,  pr ss  t i p 
embedment )    

    1. 0  

    1. 0  

    1. 0  

    0. 0  

    1. 0  

    0. 0  

     1. 0  

     0. 9  

     1. 0  

     0. 5  

     1. 0  

     0. 5  

    st ee l  pi pe pi l e ret ai ni ng wal l :   maxi mum ski n f r i c t i on upper l i mi t  
 

 cons t r uc t i on met hod                                   sand     
c ohes i ve    

 perc us si on dr i vi ng met hod, vi brat i on met hod kN/ m2       100         150   



 

 FORUM

 dr i l l  and prs s  cast i ng met hod             kN/ m2        50         100   

    cont i nuous under gr ound wal l :   maxi mum s ki n f r i c t i on upper  l i mi t  
 

                                              sand      
c ohes i ve    

 maxi mum s ki n f r i c t i on upper  l i mi t  kN/ m2       200          150   

 

( 8) Anal ysi s t he ef f ec t  t o sur r oundi ng soi l  

  s i mpl y pr edi c t i on met hod;  maxi mum s et t l ement  pr edi c t i on di agram t abl e  
 

 t urni ng  

 po i nt     

   No     

    I : har d l i ne       I I : mi ddl e, s of t  l i ne   

   x- ax     y- ax      x- ax      y- ax    

   ( 1)         
0. 00      1. 33       

0. 00       2. 00  

   ( 2)     
    
0. 35      0. 40  

     
0. 70       0. 80  

   ( 3)         
3. 00      0. 00       

3. 00       0. 00  

    I  :  embedment  t i p gr ound st rengt h = har d l i ne  

    I I :  embedment  t i p gr ound st rengt h = mi ddl e, so f t  l i ne 

    x- ax:  r el at i ve  s t i f f ness  zet a( 106kN. m2/ m)  

    y- ax:  s ur roundi ng gr ound max set t l ement  / excavat i on dept h ( %)  

 

  max set t l ement  pr edi c i t i on t abl e 
 

 t urni ng  

 po i nt     

   No     

   I : 30. 0m under        I I : 30. 0m over      

   x- ax     y- ax      x- ax      y- ax   

   ( 1)         
0. 00  

    1. 85      
0. 00  

     3. 50  

   ( 2)         
0. 50      0. 25      

0. 95       0. 58  

   ( 3)         
3. 00  

    0. 00      
3. 00  

     0. 00  

    I  :  presumed l i ne f or  exc avat i on wi dt h under 30m 

    I I :  presumed l i ne f or  exc avat i on wi dt h over   30m 

    x- ax:  equi val ent  s t i f f nes s xi ( 106kN. m2/ m)  

    y- ax:  maxi mum set t l ement  l ocat i on surr oundi ng ground / excavat i on dept h 

 



 

 

I I Cal cul at i on resul t s  

1 Si mpl i f i ed met hod 

1. 1 r i ght  wal l  desi gn 

1. 1. 1 f i nal  excavat i on 

( 1) c heck c ondi t i on 

  s t at e    :  Fi nal  exc avat ed t i me 

  c ase  name:  f i nal  exc .  

 

1) c hec k condi t i on 
 

 nat ur al  ground s ur f ace           

 excavat i on                      

 l owes t  st rut                     

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     47. 000  

     43. 000  

     46. 500  

 wat er  t abl e  at  nat ur al  gr ound   

 wat er  t abl e  at  exc avat i on       

  G. L. ( m)  

  G. L. ( m)  

     45. 000  

     43. 000  

 surc har ge  at  nat ur al  gr ound  q  

 surc har ge  at  exc avat i on      q  

  kN/ m2   

  kN/ m2   

      10. 00  

       0. 00  

2) gr ound c ondi t i on 

    * nat ur al  ground  
 

 No 

     el evat i on      
    ground    

     t ype     

 s oi l  

  N   

 val   

 so i l  uni t  wei ght    i nt ernal  

f r i c  agl  

  ( deg. )  

  wal l    

f r i c  agl  

 ( deg. )   
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

 ( kN/ m3)   



 

 

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

 12 

 13 

 14 

   47. 000 

   46. 000 

   45. 000 

   44. 000 

   43. 000 

   42. 000 

   41. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   46. 000 

   45. 000 

   44. 000 

   43. 000 

   42. 000 

   41. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   33. 000 

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

 20. 0 

 22. 0 

 25. 0 

 34. 0 

 26. 0 

 37. 0 

 31. 0 

 23. 0 

 66. 0 

 40. 0 

 62. 0 

 47. 0 

 77. 0 

 84. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

    25. 0 

    25. 0 

    25. 0 

    30. 0 

    25. 0 

    30. 0 

    30. 0 

    25. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

    12. 5 

    12. 5 

    12. 5 

    15. 0 

    12. 5 

    15. 0 

    15. 0 

    12. 5 

    15. 0 

    15. 0 

    15. 0 

    15. 0 

    15. 0 

    15. 0 

 

 No 

           cohes i on            unc  c mpr    

 s t r g  qu   

   ( kN/ m2)   

 df r m      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  base     

  G. L. ( m)  

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   47. 000 

   46. 000 

   45. 000 

   44. 000 

   43. 000 

   42. 000 

   41. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

     56000 

     61600 

     70000 

     95200 

     72800 

    103600 

     86800 

     64400 

    184800 

    112000 

    173600 

    *  excavat i on si de  
 

 No 

     e l evat i on          
gr ound    

     
t ype      

 ave  

  N   

 val   

 s oi l  uni t  wei ght    i nt er nal  

f r i c  agl  

  ( deg. )  

 wal l     

f r i c  agl  

  ( deg. )  
  upper    

  G. L. ( m)  

 bot t om  

  
G. L. ( m)

 wet  wt    

 ( kN/ m3)   

 sbmg wt   

( kN/ m3)    

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

   43. 000 

   42. 000 

   41. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   
42. 000 
   
41. 000 

   
40. 000 

   
39. 000 

   
38. 000

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

 26. 0 

 37. 0 

 31. 0 

 23. 0 

 66. 0 

 40. 0 

 62. 0 

 47. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

      9. 0  

      9. 0  

      9. 0  

      9. 0  

      9. 0  

      9. 0  

      9. 0  

      9. 0  

    25. 0 

    30. 0 

    30. 0 

    25. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

    12. 5 

    15. 0 

    15. 0 

    12. 5 

    15. 0 

    15. 0 

    15. 0 

    15. 0 
 

 No 

           cohes i on            unc  c mpr    

 s t r g  qu   

   ( kN/ m2)   

 df r m      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  bas e    

  G. L. ( m)  

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   43. 000  

   42. 000  

   41. 000  

   40. 000  

   39. 000  

   38. 000  

   37. 000  

   36. 000  

   35. 000  

   34. 000  

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

     72800 

    103600 

     86800 

     64400 

    184800 

    112000 

    173600 

    131600 

    215600 

    235200 

 

( 2)  embedment  l engt h cal c ul at i on 

1) r esul t  s ummery 

      c as e name:  f i nal  exc avat i on 

      anal ysi s  met hod :  embedment  l engt h i s  c al c ul at ed f rom moment  bal ance  at  l owes t  st r ut  
 

 excavat i on dept h                                        ( G. L.  43. 000) m 



 

 

 req embd L   

 saf et y f act or                F     

 bal ance  dept h               Z( m)   

 requi red embedment  l engt h   D( m)   

   1. 200               

   1. 150( G. L.  41. 850) m 

   1. 380( G. L.  41. 620) m 

 vi rt ual  s uppor t  po i nt  dept h Y( m)      0. 641( G. L.  42. 359) m 

 mi ni mum embedment  l engt h                 ( m)        3. 000( G. L.  40. 000) m 

 f i nal  embd L 
 f i nal  embedment  l engt h L   ( m)        3. 000( G. L.  40. 000) m 

              j udge                        O,             

 f i nal  al l  l engt h                                   7. 000m              

 

    * sum of  ext er nal  f orc es  at  t he  bal anc ed dept h ( G. L.  41. 850) m.   
 

     i t em                moment                      hor i zont al  f or c e        

Ac t i ve si de 

Compr e. si de 

 Ma+Mw( kN. m/  m )      

 Mp( kN. m/ m )          

     214. 68 

     215. 47 

 Pa( kN/ m )       

 Pp( kN/ m )       

      66. 96  

      52. 03  

 rat i o(  Mp/ (  Ma+ Mw)  )                                        1. 0           

 vi rt ual  s upport  poi nt  dept h  ( Y)   m                        0. 641          

    Mp i s  a moment  at  l owest  st rut ,  so  ass umed bear i ng dept h Y i s  modi f i ed by t he next  equat i on.  

    vi rt ual  s uppor t  po i nt  dept h (  Y)  = Mp/ Pp-  (  l owes t  st r ut  pl ac e -  excavat i on bas e) .  

 

( 3) c al cul at i on of  member  f or c e 

1) r esul t  s ummery 

      c as e name:  f i nal  exc avat i on 

      anal ysi s  met hod :  check as a s i mpl e  beam wi t h a span bet ween st r ut  and vi r t ual  support  po i nt .  

              ear t h pr es sure  i s t aken t he eart h press ur e f or  embedment  l engt h c al c ul at i on.  



 

 

 

    * si ngl e span suppor t ed at  l owes t  st rut  and vi r t ual  s uppor t  poi nt  

      vi r t ual  suppor t  poi nt  i s cor rect ed 0. 641( m)  t o 0. 750( m)  f rom  embedment  l engt h c al cul at i on.  
 

 l owest  s t rut  dept h                       

 vi rt ual  s upport  poi nt  dept h              

 si mpl e  beam s pan                         

     m      

     m      

     m      

        ( G. L.  46. 500) m 

        ( G. L.  42. 250) m 

        4. 250          

 max bendi ng  

 moment        

 moment               Mmax   

 dept h( f r om st rut )           

kN. m/ m      

     m      

       28. 70           

   2. 481( G. L.  44. 019) m 

 shear f or ce   
 s hear f orc e          Smax   

 dept h( f r om st rut )           

kN/ m        

     m      

       23. 70           

   3. 551( G. L.  42. 949) m 

 reac t i on     
 upper reac t i on f orc e  RA    

 l ower reac t i on f orc e  RB    

kN/ m        

kN/ m        

       14. 80           

       23. 70           

*max          

 di spl acement  

 di s pl acement      Del . max   

 dept h( f r om st rut )           

     m      

     m      

        0. 0008         

   2. 125( G. L.  44. 375) m 

      *re f erence  val ue   

3) r et ai ni ng wal l  st i f f ness  c hec k  

      never t hel ess  wal l  st r es s has  al l owanc e,  not  t o def or m r et ai ni ng wal l  wi t hi n a c er t ai n l evel ,   

    chec ki ng enough st i f f nes s  ass ur ed.  s o di s pl ac ement  mus t  be  s at i sf i ed t he  f ol l owi ng equat i on.  

     

        Del . = Del . 1+ Del . 2<=Del . a 

        wher e,   

          Del .  :  t ot al  ret ai ni ng wal l  di s pl acement  

          Del . 1:  maxi mum di spl ac ement  c al cul at ed as a si mpl e beam 

 

          Del . 2:  i nf l uenc e di s pl ac ement  at  e l ast i c  s uppor t  

              Del . 2'  = R/ , 

              Del . 2  = Del . 2 '  / 2 

          Del . a:  al l owabl e di s pl ac ement  

      c al cul at i ng model  i s  SS beam at  t op s t r ut  and an e l ast i c  suppor t  o f  hal f  o f  embeded dept h,   

    l oad i s  t aken eart h pr es s ur e f or  s ec t i on chec k and wat er  pres sure  t hroughout  a span.  

  i f  a l d has  t rapezoi dal  ds t r ,  c onver t  t o  an c onvers i on uni f orm ds t r  l d  wi t h t he same i nt ens i t y.  
  

              Del . 1 =   
5*  w* L4

384* EI Al p.



 

 

 r i gi d support  l evel  ( t op s t rut )                           

 vi rt ual  s upport  poi nt  dept h           Y                  

 1/ 2 of  vi rt ual  support  poi nt  dept h                       

 si mpl e  beam s pan                      L                  

 i nt ens i t y appl i ed on a s i mpl e  beam    P                  

equi val ent  uni f orm di s t r i but i on l oad  w= P/ L       

   G. L. ( m)     

       m      

   G. L. ( m)     

       m      

  kN/ m        

kN/ m2

    46. 500       

     0. 750       

    42. 625       

     3. 875       

    49. 94        

12. 888      

Del
. 1 

 Young' s modul us                  E                  

 moment  o f  i ner t i a o f  ar ea       I                   

 e f f ect i ve rat e( di spl acement )     Al p.                

 def ormat i on of  cent er  i n s pan   Del . 1              

  *  108kN/ m2  

  m4/ m        

     - - - - -     

       m      

     2. 000       

     0. 00068380  

     0. 450       

     0. 0006      

Del
. 2 

 modul us of  s ubgrade r eac t i on    kH                 

 wal l  wi dt h                      B                  

 s i de  area of  s pri ng bl oc k pi l e   A= B* Y            

 s pr i ng c onst ant                  ,= kH* A           

 r eac t i on f or ce                   R= w* L/ 2          

 e l as t i c  suppor t  di s pl ac ement     Del . 2'  = R/ ,       

 s uppor t  di spl ac ement  i nf l uence   Del . 2  = Del . 2' / 2  

     kN/ m3    

       m      

       m2     

     kN/ m2    

  kN/ m        

       m      

       m      

         17492   

     1. 000       

     0. 7500      

         13119   

    24. 97        

     0. 0019      

     0. 0010      

 t ot al  wal l  di spl acement   Del .  = Del . 1+ Del . 2                    m           0. 0016      

 posi t i on ( a hal f  of  span)                                    G. L. ( m)         44. 563       

 al l owabl e  di s pl ac ement                 Del . a                     m           0. 300       

 Judge                                                         - - - - -             O,       

    *  t ot al  i nt ensi t y appl i ed on a si mpl e beam(  P)   
 

 
No 

  dept h   

   GL( m)   

  t hk   

   h    

   ( m)   

 ac t i on l oad  

      p       

    kN/ m2     

   l oad    

     P     

kN/ m       
  
1 

   

   46. 500 

   46. 000 

  0. 500 

        

         0. 00 

         0. 00 

      0. 00 

           

  
2 

   

   46. 000 

   45. 811 

  0. 189 

        

         0. 00 

         0. 00 

      0. 00 

           

  
3 

   

   45. 811 

   45. 000 

  0. 811 

        

         0. 00 

         5. 93 

      2. 40 

           

  
4 

   

   45. 000 

   44. 000 

  1. 000 

        

         5. 93 

        19. 58  

     12. 75 

           

  
5 

   

   44. 000 

   43. 000 

  1. 000 

        

        16. 79  

        29. 79  

     23. 29 

           

  
6 

   

   43. 000 

   42. 949 

  0. 051 

        

        33. 23  

        32. 53  

      1. 68 

           

  
7 

   

   42. 949 

   42. 625 

  0. 324 

        

        32. 53  

        28. 08  

      9. 82 

           

   

Si
g 

                                
           

     49. 94 

    *  Hori zont al  modul us  o f  subgr ade react i on  

      Hori zont al  modul us  o f  s ubgrade r eac t i on i s  an average  val ue  t o vi rt ual  s uppor t  poi nt ,  usi ng t he equat i on 

 

          wher e,   

            Et a:  c oef f i c i ent  f or  wal l  t ype(  = 1. 00)   

                 i n c as e o f  cont i nuous wal l     Et a= 1                 

            kHo:  H- modul us of  s ubgrade reac t i on equi val ent  t o  t hat  o f   a 30cm s t i f f nes s r ound pl at e .   

 

                Eo:  ground def or mat i on modul us  o f  def or mat i on( kN/ m2)  

                Al p. :  c oef f i c i ent  f or  ground def or mat i on st i f f ness  
 

        kH = Et akHo( BH

0. 3 )
( -

3

4 )

                kHo =   
1

0. 3
  Al p. Eo



 

 

 
No 

  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi c knes s 

   h  ( m)   

 Al p. Eo  

 ( kN/ m2)  

   kHo    

 ( kN/ m3)   

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

  
1    43. 000    42. 250      

0. 750 
    
72800    242667      17492      13119  

Si
g 

                         
0. 750 

                                   13119  

                ave  kH= Si g. (  kH* h)  / Si g. h=    17492(  kN/ m3)   

            BH:  convers i on wi dt h o f  l oad  10. 0( m)   

( 4) c al cul at i on of  braci ng r eac t i on f o rc e 

1) r esul t  s ummery 

      anal ysi s  met hod :  Overhang s t r ut  met hod 

  

   No  
  dept h  

 G. L.  
( m)  

         

 
suppor t  

 G. L.  
( m)  

 reac t i on 
f or ce   

      kN/ m      

 braci ng reac t i on 
f orc e  

            kN/ m        

      
1 

       

   
46. 500 

         

 up  
s pan 

 l ow 
s pan 

 
- - - - - - -
-  

   
42. 250 

 
- - - - - - - - - - - -
- -   

           
14. 80 

                   
14. 80 

                        

    t i mberi ng r eac t i on= t i mberi ng No. ( n) up spansprt  r ct + r eact i on o f  l ower  s upport  

    up s pan bt  f oc us i ng br ac i ng and j ust  above.  Support  at  braci ng above t mb No( n) .  

    up s pan bt  f oc us i ng br ac i ng and j ust  be l ow.  Support  at  braci ng bel ow t mb No( n) .  

1. 1. 2 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : PU28+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue       

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)   

     - - - - - - - -    

  * 102( mm2/ m)   

          3000 

         0. 600 

        226. 00  



 

 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

* 106( N. mm/ m )   

  axi al  f or ce    

       N        

* 103( N/ m )  

  shear  f or c e    

        S        

* 103( N/ m )   

 Max.                    28. 70            0. 00            23. 70 

 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 
 

  s t at e    
   st r es s   

   N/ mm2   

 al l owabl e  s t ress   

      N/ mm2       
  Judge   

 Max.             15. 9              270. 0    O,    

 

( 4)  s hear f orc e  st r es s  

 

      where ,   

        Tau : s hear  f or ce s t ress  ( N/ mm2)  

        Taua: al l owabl e  shear st r es s ( N/ mm2)  
 

  s t at e    

   st r ess    

     Tau    

   N/ mm2   

 al l owabl e s t r es s  

       Taua        

      N/ mm2       

  Judge   

 Max.              1. 0              150. 0    O,    
 

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

2 El as t o- pl ast i c  met hod  

2. 1 r i ght  wal l  desi gn 

2. 1. 1 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : PU28+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue      

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)  

     - - - - - - - -   

  * 102( mm2/ m)  

          3000 

         0. 600 

        226. 00 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

*  106( N. mm/ m )   

  axi al  f or c e   

       N        

* 103( N/ m )  

  shear  f or ce     

        S        

*  103( N/ m )   

 Max.                    28. 26            0. 00            20. 82 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st r ess    

   N/ mm2   

 al l owabl e  s t ress   

      N/ mm2       
  Judge   

 Max.             15. 7              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   st r ess    

     Tau    

   N/ mm2   

 al l owabl e s t r es s  

       Taua        

      N/ mm2       

  Judge   

 Max.              0. 9              150. 0    O,    
 
 

  

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

2. 1. 2 El as t i c- Pl ast i c  anal ys i s  r esul t s 

( 1) Pri mary exc avat i on t i me 

1)  anal ysi s res ul t s  ( l at er al  pres sure ,  e l ast i c  react i on f or ce ,  di s pl acement s)   
 

 node  

  No  

    GL    

     m    
     st at e     

e f f  ac t i ve  l t r l  press ur e  

      Pae   kN/ m2         

  e f f ect i ve    

 pass i ve  l t r l   

 pr es s ur e Ppe  

    kN/ m       

 grnd spr  

    kH    

  kN/ m/ m  

   di s p   

   Del .    

    mm    

 e l st  r ct  

    R     

   kN/ m       t op        bot t om   

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   47. 000 

   46. 750 

   46. 500 

   46. 250 

   46. 000 

   45. 750 

   45. 500 

   45. 250 

   45. 000 

   44. 750 

   44. 500 

   44. 467 

   44. 250 

   44. 000 

   43. 750 

   43. 500 

   43. 250 

   43. 000 

   42. 750 

   42. 500 

   42. 250 

   42. 000 

   41. 750 

   41. 500 

   41. 250 

   41. 000 

   40. 750 

   40. 500 

   40. 250 

   40. 000 

               

               

               

               

               

               

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       1. 14 

       2. 28 

       1. 50 

       0. 73 

       0. 39 

       0. 05 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        
0. 00 

        
0. 00 

        
0. 00 

        
0. 00 

        
0. 00 

        
1. 14 

        
2. 28 

        
1. 50 

        
0. 73 

        
0. 39 

        
0. 05 

        
0. 00 

        
0. 00 

        
0. 00 

        
0. 00 

        
0. 00 

        
0. 00 

        
0. 00 

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

          4. 75  

         11. 62 

         14. 25 

         15. 70 

          9. 45  

          8. 68  

         17. 04 

         22. 46 

         27. 11 

         28. 90 

         30. 69 

         28. 42 

         25. 75 

         27. 01 

         28. 27 

         34. 65 

         41. 43 

         43. 22 

         45. 01 

         46. 80 

         48. 59 

         50. 38 

         52. 17 

         26. 76 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     1850  

     3700  

     3953  

     4205  

     2382  

     2102  

     3926  

     4962  

     5719  

     5719  

     5719  

     5046  

     4373  

     4373  

     4373  

     5298  

     6223  

     6223  

     6223  

     5719  

     5214  

     5214  

     5214  

     2607  

    - 0. 16 

    - 0. 14 

    - 0. 13 

    - 0. 12 

    - 0. 11 

    - 0. 10 

    - 0. 09 

    - 0. 08 

    - 0. 07 

    - 0. 06 

    - 0. 05 

    - 0. 05 

    - 0. 04 

    - 0. 03 

    - 0. 02 

    - 0. 02 

    - 0. 01 

    - 0. 01 

     0. 00  

     0. 00  

     0. 00  

     0. 00  

     0. 00  

     0. 01  

     0. 01  

     0. 01  

     0. 01  

     0. 01  

     0. 01  

     0. 01  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      0. 2 

      0. 3 

      0. 3 

      0. 2 

      0. 1 

      0. 1 

      0. 2 

      0. 2 

      0. 1 

      0. 1 

      0. 1 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

     - 0. 1 

      0. 0 

  not e1:  e f f ect i ve pas si ve  l at eral  pr ess ur e i n ef f ect i ve s t r ut  i s  a l oad f or  pre- di s pl acement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at eral  pr ess ur e i n el as t i c  range  i s no l oadi ng i n anal ys i s.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2) Pri mar y excavat i on anal ysi s res ul t  (  member f orc e,  di spl acement )   

    Mmax   =       0. 0kN. m/ m ( wor ki ng pos G. L.    46. 00m)  Mmi n   =      - 0. 9kN. m/ m ( wor ki ng pos G. L.    43. 75m)  

    Smax   =       0. 4kN/ m   ( wor ki ng pos G. L.    42. 50m)  Smi n   =      - 0. 9kN/ m   ( worki ng pos  G. L.    45. 25m)  

    Del . max=    0. 01mm       ( wor ki ng pos G. L.    40. 00m  Del . mi n=   - 0. 16mm       ( wor ki ng pos  G. L.    47. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      s hear f or ce        

          kN/ m             di s p   

    mm    

    brc      

   H- r c t     

    kN/ m       upper      bot t om       upper      bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   47. 000 

   46. 750 

   46. 500 

   46. 250 

   46. 000 

   45. 750 

   45. 500 

   45. 250 

   45. 000 

   44. 750 

   44. 500 

   44. 467 

   44. 250 

   44. 000 

   43. 750 

   43. 500 

   43. 250 

   43. 000 

   42. 750 

   42. 500 

   42. 250 

   42. 000 

   41. 750 

   41. 500 

   41. 250 

   41. 000 

   40. 750 

   40. 500 

   40. 250 

   40. 000 

 - - - - - - - - - -  

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 3 

       - 0. 4 

       - 0. 6 

       - 0. 7 

       - 0. 8 

       - 0. 8 

       - 0. 9 

       - 0. 9 

       - 0. 9 

       - 0. 8 

       - 0. 7 

       - 0. 7 

       - 0. 6 

       - 0. 5 

       - 0. 4 

       - 0. 3 

       - 0. 2 

       - 0. 2 

       - 0. 1 

       - 0. 1 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 3 

       - 0. 4 

       - 0. 6 

       - 0. 7 

       - 0. 8 

       - 0. 8 

       - 0. 9 

       - 0. 9 

       - 0. 9 

       - 0. 8 

       - 0. 7 

       - 0. 7 

       - 0. 6 

       - 0. 5 

       - 0. 4 

       - 0. 3 

       - 0. 2 

       - 0. 2 

       - 0. 1 

       - 0. 1 

        0. 0 

        0. 0 

 
- - - - - - - - - -  

 - - - - - - - - - -  

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 6 

       - 0. 9 

       - 0. 9 

       - 0. 7 

       - 0. 6 

       - 0. 4 

       - 0. 3 

       - 0. 2 

        0. 0 

        0. 1 

        0. 2 

        0. 3 

        0. 3 

        0. 3 

        0. 4 

        0. 4 

        0. 3 

        0. 3 

        0. 3 

        0. 2 

        0. 2 

        0. 1 

        0. 1 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 4 

       - 0. 6 

       - 0. 6 

       - 0. 5 

       - 0. 4 

       - 0. 3 

       - 0. 2 

        0. 0 

        0. 1 

        0. 2 

        0. 3 

        0. 3 

        0. 3 

        0. 4 

        0. 4 

        0. 3 

        0. 3 

        0. 3 

        0. 2 

        0. 2 

        0. 1 

        0. 1 

        0. 0 

 
- - - - - - - - - -  

    - 0. 16 

    - 0. 14 

    - 0. 13 

    - 0. 12 

    - 0. 11 

    - 0. 10 

    - 0. 09 

    - 0. 08 

    - 0. 07 

    - 0. 06 

    - 0. 05 

    - 0. 05 

    - 0. 04 

    - 0. 03 

    - 0. 02 

    - 0. 02 

    - 0. 01 

    - 0. 01 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

     0. 01 

     0. 01 

     0. 01 

     0. 01 

     0. 01 

     0. 01 

     0. 01 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 

    *  pre- di s pl acement  and l oadi ng equi val ent  t o  pre- di s pl acement  

      when st rut  i s ef f ect i ve  af t er  next  st ep,  a l oad f or  pre- di s pl acement  i s  appl i ed.  
 

 node  

  No  

 di spl ac ement   

    Del . x      

      mm       

 re l eas e  

  Del . L   

    mm    

 prec edi ng     

 di s pl acement   

    Del . o       

      mm       

 br ac i ng    

 spri ng     

     ,s     

    kN/ m    

 precedi ng     

 di s pl ac ement   

 l oad          

      kN/ m     

    3          - 0. 13      0. 00          - 0. 13     13683. 4          - 1. 82  

    wher e,   

      Del . x:  wal l  di spl acement  at  s t r ut  l evel ( - >) + )  

      Del . L:  cons t r uct i on r el ease  

      Del . o :  pr e- di s p( - >) + )  Del . o=Del . x- Del . L 



 

 

( 2) Coml e t i on t i me 

1) anal ys i s  r es ul t s (  l at t er al  pr ess ur e,  el ast i c  r eact i on f or ce ,  di spl ac ement s )   
 

 node  

  No  

    GL    

     m    
     st at e     

ef f  ac t i ve l t r l  pr es sure  

      Pae  kN/ m2         

  e f f ec t i ve    

 pass i ve l t r l   

 pr es sure  Ppe  

    kN/ m       

 gr nd spr  

    kH    

  kN/ m/ m  

   di s p   

   Del .    

    mm    

 e l st  r ct  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   47. 000 

   46. 750 

   46. 500 

   46. 250 

   46. 000 

   45. 750 

   45. 500 

   45. 250 

   45. 000 

   44. 750 

   44. 500 

   44. 467 

   44. 250 

   44. 000 

   43. 750 

   43. 500 

   43. 250 

   43. 000 

   42. 750 

   42. 500 

   42. 250 

   42. 000 

   41. 750 

   41. 500 

   41. 250 

   41. 000 

   40. 750 

   40. 500 

   40. 250 

   40. 000 

               

               

St rut           

               

               

               

               

               

               

               

               

               

               

               

               

               

               

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       1. 48 

       2. 96 

       4. 45 

       5. 93 

       8. 61 

      11. 30 

      11. 66 

      13. 99 

      16. 67 

      16. 49 

      19. 04 

      21. 58 

      24. 12 

      25. 83 

      24. 24 

      22. 64 

      21. 05 

      16. 20 

      14. 62 

      13. 04 

      11. 45 

       9. 87 

       8. 29 

       6. 70 

       5. 12 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        1. 48 

        2. 96 

        4. 45 

        5. 93 

        8. 61 

       11. 30 

       11. 66 

       13. 99 

       13. 95 

       16. 49 

       19. 04 

       21. 58 

       27. 42 

       25. 83 

       24. 24 

       22. 64 

       17. 79 

       16. 20 

       14. 62 

       13. 04 

       11. 45 

        9. 87 

        8. 29 

        6. 70 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

         - 1. 82 

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

          4. 55 

         10. 05 

         11. 30 

         12. 56 

         15. 61 

         19. 05 

         20. 84 

         22. 63 

         24. 42 

         26. 21 

         28. 00 

         29. 79 

         15. 57 

 - - - - - - - -  

 - - - - - - - -  

    13683 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     2187 

     4373 

     4373 

     4373 

     5298 

     6223 

     6223 

     6223 

     5719 

     5214 

     5214 

     5214 

     2607 

    - 0. 89 

    - 1. 05 

    - 1. 21 

    - 1. 38 

    - 1. 53 

    - 1. 68 

    - 1. 82 

    - 1. 95 

    - 2. 06 

    - 2. 14 

    - 2. 20 

    - 2. 21 

    - 2. 23 

    - 2. 24 

    - 2. 22 

    - 2. 17 

    - 2. 09 

    - 1. 99 

    - 1. 86 

    - 1. 73 

    - 1. 58 

    - 1. 42 

    - 1. 25 

    - 1. 08 

    - 0. 92 

    - 0. 75 

    - 0. 58 

    - 0. 41 

    - 0. 25 

    - 0. 08 

 - - - - - - - -  

 - - - - - - - -  

     14. 8 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      4. 3 

      8. 2 

      7. 5 

      6. 9 

      7. 5 

      7. 8 

      6. 7 

      5. 7 

      4. 3 

      3. 0 

      2. 2 

      1. 3 

      0. 2 

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2) Compl et i on t i me anal ysi s  r es ul t  (  member  f or c e,  di s pl ac ement )   

    Mmax   =      28. 3kN. m/ m ( wor ki ng pos  G. L.    44. 00m)   Mmi n   =      - 0. 6kN. m/ m ( wor ki ng pos  G. L.    41. 00m)  

    Smax   =      14. 8kN/ m   ( wor ki ng pos G. L.    46. 50m)   Smi n   =     - 20. 8kN/ m   ( wor ki ng pos G. L.    42. 75m)  

    Del . max=- - - - - - - - mm       ( worki ng pos  G. L. - - - - - - - - m)   Del . mi n=   - 2. 24mm       ( worki ng pos  G. L.    44. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      s hear f or ce        

          kN/ m             di sp   

    mm    

    br c      

   H- r ct     

    kN/ m       upper      bot t om       upper      bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   47. 000 

   46. 750 

   46. 500 

   46. 250 

   46. 000 

   45. 750 

   45. 500 

   45. 250 

   45. 000 

   44. 750 

   44. 500 

   44. 467 

   44. 250 

   44. 000 

   43. 750 

   43. 500 

   43. 250 

   43. 000 

   42. 750 

   42. 500 

   42. 250 

   42. 000 

   41. 750 

   41. 500 

   41. 250 

   41. 000 

   40. 750 

   40. 500 

   40. 250 

   40. 000 

 - - - - - - - - - -  

        0. 0 

        0. 0 

        3. 7 

        7. 4 

       11. 1 

       14. 7 

       18. 1 

       21. 2 

       23. 9 

       26. 1 

       26. 4 

       27. 6 

       28. 3 

       27. 9 

       26. 6 

       24. 0 

       20. 1 

       15. 7 

       11. 8 

        8. 2 

        4. 9 

        2. 3 

        0. 6 

       - 0. 3 

       - 0. 6 

       - 0. 5 

       - 0. 3 

       - 0. 1 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        3. 7 

        7. 4 

       11. 1 

       14. 7 

       18. 1 

       21. 2 

       23. 9 

       26. 1 

       26. 4 

       27. 6 

       28. 3 

       27. 9 

       26. 6 

       24. 0 

       20. 1 

       15. 7 

       11. 8 

        8. 2 

        4. 9 

        2. 3 

        0. 6 

       - 0. 3 

       - 0. 6 

       - 0. 5 

       - 0. 3 

       - 0. 1 

 - - - - - - - - - -  

 - - - - - - - - - -  

        0. 0 

        0. 0 

       14. 8 

       14. 8 

       14. 6 

       14. 0 

       13. 1 

       11. 8 

       10. 0 

        7. 5 

        7. 1 

        4. 4 

        0. 5 

       - 3. 3 

       - 7. 7 

      - 12. 8 

      - 18. 5 

      - 20. 8 

      - 18. 9 

      - 17. 2 

      - 15. 8 

      - 12. 6 

       - 8. 6 

       - 5. 3 

       - 2. 7 

       - 1. 1 

       - 0. 3 

        0. 0 

       - 0. 2 

        0. 0 

        0. 0 

       14. 8 

       14. 8 

       14. 8 

       14. 6 

       14. 0 

       13. 1 

       11. 8 

       10. 0 

        7. 5 

        7. 1 

        4. 4 

        0. 5 

       - 3. 3 

       - 7. 7 

      - 12. 8 

      - 14. 2 

      - 12. 7 

      - 11. 4 

      - 10. 4 

       - 8. 3 

       - 4. 8 

       - 1. 9 

        0. 4 

        1. 6 

        2. 0 

        1. 8 

        1. 3 

 - - - - - - - - - -  

    - 0. 89  

    - 1. 05  

    - 1. 21  

    - 1. 38  

    - 1. 53  

    - 1. 68  

    - 1. 82  

    - 1. 95  

    - 2. 06  

    - 2. 14  

    - 2. 20  

    - 2. 21  

    - 2. 23  

    - 2. 24  

    - 2. 22  

    - 2. 17  

    - 2. 09  

    - 1. 99  

    - 1. 86  

    - 1. 73  

    - 1. 58  

    - 1. 42  

    - 1. 25  

    - 1. 08  

    - 0. 92  

    - 0. 75  

    - 0. 58  

    - 0. 41  

    - 0. 25  

    - 0. 08  

 - - - - - - - - - -  

 - - - - - - - - - -  

       14. 8  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 



 

 

3 Bear i ng capac i t y 

3. 1 Bear i ng c apac i t y 

3. 1. 1 chec k condi t i on 

  ( 1)  chec k met hod :  Temp.  Wor ks Gui d. H11, Met ro .  expr es s. H19, St d. Ds gn. Spec . Vol . 2( H18)  

  ( 2)  cons t ruct i on met hod:  Per c us si on met hod 

  ( 3)  chec k c ondi t i on:  Dec i ded dept h o f  embedment  c hecki ng r es ul t s 
 

 chec k ps    

 exv bs ps    

 embd L   L  

 G. L. ( m)   

 G. L. ( m)   

   m      

     40. 000  

     43. 000  

      3. 000  

3. 1. 2 vert i c al  bear i ng c apac i t y c hecki ng 

  ( 1)  al l owabl e  ver t i c al  beari ng capac i t y(  Ra)  

 
 

  FS    

   n    

 so i l  ul t i mat e   

   bear  c ap     

      Ru        

     ( kN)        

 al l w V-     

 bear  c ap   

     Ra     

    ( kN)     

  V- l oad    

     N      

    ( kN)     

 Judge  

   2. 00        706. 82        353. 41        0. 00   O,   

  ( 2)  ul t i mat e bear i ng c apac i t y(  Ru)  

      Ru = qd * A + U *  Sum( Li  * f si )  

      1)  ret ai ni ng wal l  t i p area and per i met er  
 

 t i p ar ea  

    A      

   ( m2)     

 per i met er   

     U      

    ( m)      

    0. 0226      1. 0000 

      2)  ul t i mat e bear i ng c apac i t y qd 

        qd=  200Al p. N 

 

        *  aver age Nval ue (  N2)  r ange  :  2m over  t i p 
 

 bear i ng capaci t y  

 f ac t or  by         

 c ons t r uc t i on      

 c ondi t i on         

      Al p.          

       t i p gr ound N val ue          ul t i mat e   

 bear i ng   

 capaci t y  

    qd     

 ( kN/ m2)    

 t i p      

 Nval ue   

    N1    

 aver age  

 N val ue  

    N2    

 t i p ground  

 N val ue      

     N       

        1. 0            23. 0      34. 0         28. 5    5700. 00  

          Cal c ul at i on bas e on Nval ue  ( N2)  ar ound t i p 
 

 No 
  upper    

  G. L. ( m)  

  bot t om  

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 N- val   

   Ni    
    Li *  Ni      

  1 

  2 

   42. 000 

   41. 000 

   41. 000 

   40. 000 

  1. 000 

  1. 000 

   37. 0 

   31. 0 

         37. 00 

         31. 00 

Si g                       2. 000                  68. 00 

      3)  c i rc umf er ence  f r i c t i on f orc e(  Si g. Li * f i )  

        *  s and :  f i = 2Bet aNs(  not e ;  Ns <=50 

        *  c l ay (  by c ohes i on)  :  f i =   Bet aNc (  not e ;  Nc <=150kN/ m2)  

        *  c oef f i c i ent  o f  ski n f r i c t i on wi t h c ons t r uct i on met hod:  Bet a= 1. 0 

        *  Nval ue  <=2  f i = 0. 0 i n weak s oi l  

        *  al l  f r i c t i on resi st anc e Si g. Li *  f i =   578. 00( kN/ m)  

      Ra =   
1

n
 Ru >= N

        N =  
N1+N2

2
 ( <=40)



 

 

        (  excavat i on si de)  
 

 No 

  t hk   

   Li    

  ( m)    

 sand   

 N val   

   Ns   

 c l ay   

  coh   

   Nc    

 max s ki n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 s ki n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  3 

  1. 000 

  1. 000 

  1. 000 

   26. 0 

   37. 0 

   31. 0 

  - - - - -  

  - - - - -  

  - - - - -  

      52. 00  

      74. 00  

      62. 00  

         52. 00 

         74. 00 

         62. 00 

Si g   3. 000                                     188. 00 

        (  nat ur al  gr ound )  
 

 No 

  t hk   

   Li    

  ( m)    

 sand   

 N val   

   Ns   

 c l ay   

  coh   

   Nc    

 max s ki n   

 f r i ct i on   

     f i      

  ( kN/ m2)    

 s ki n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  1. 000 

  1. 000 

  1. 000 

  1. 000 

  1. 000 

  1. 000 

  1. 000 

   20. 0 

   22. 0 

   25. 0 

   34. 0 

   26. 0 

   37. 0 

   31. 0 

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

      40. 00 

      44. 00 

      50. 00 

      68. 00 

      52. 00 

      74. 00 

      62. 00 

         40. 00 

         44. 00 

         50. 00 

         68. 00 

         52. 00 

         74. 00 

         62. 00 

Si g   7. 000                                     390. 00 
 



 

 

4 Br ac i ng,  Raker  pi l e c al cul at i on 

4. 1 t i e  rod desi gn 
( 1) appl i ed member  

  us i ng t i e  r od di amet er         : t i e  rod di amet erPhi 28. 0( mm) * usi ng  # n=1 

  us i ng mat er i al                  : hi gh t ens i on st eel 690 

  al l owabl e  t ensi l e  st ress           : Si g. a = 264( N/ mm2)  

  t i e rod i ns t al l at i on s paci ng     : L = 1. 800( m)  

  s c rew par t ( l i st ed,  e f f ec t i ve  cr os s s ec t i onal  ar ea)  : M16( A = 157. 0mm2)  

( 2) t i e  r od c al c ul at i on of  member  f orc e 

  t i e rod t ensi on i s  c al cul at ed wi t h t i e  r od reac t i on and spac i ng usi ng t he f o l l owi ng equat i on.  

    T = Ra* L = 16. 62*  1. 800 = 29. 92( kN/ uni t )  

    wher e ,   

      T : t i e r od t ensi on( kN/ uni t )  

      Ra: t i e r od r eact i on f or ce( kN/ m)  

      La: t i e r od i ns t al l at i on i nt erval  ( m)  

( 3) t i e  r od s t r ess  c al c   

  t i e rod s t r es s shoul d be  s at i sf i ed t he  f ol l owi ng equat i on.   

 

    wher e ,   

      Si g.  : t i e rod st r ess . ( N/ mm2)  

      Si g. a: al l owabl e t ens i l e  s t r ess ( N/ mm2)  

      n    : us i ng  number  

      A    : us i ng c ross  s ec t i onal  ar ea ( mm2)  

 

4. 2 Des i gn of  raker  pi l e 

4. 2. 1 Di mens i ons  of  a pi l e 

  Di mens i ons of  a pi l e  are  as f ol l ows .  

( 1) us i ng mat er i al  

  Type  : H s t eel  pi l e ( B = 250mm)  

  Us e  : H 250 250  9 14 
 

   Di mens i ons                Uni t         Val ue        

 Cros s sect i onal  area  A  

 Moment  o f  i nert i a     I   

 Sec t i on modul us        Z  

    c m2/ m   

    c m4/ m   

    c m3/ m   

        91. 43  

     10700     

       860     

( 2) mat er i al  

  Us i ng mat er i al   : SS400 

  Young' s modul us  : E = 2. 000* 108( kN/ m2)  

 

4. 2. 2 Cal c ul at e i ns t al l at i on l ayout  

( 1) cal cul at e  necess ar y i ns t al l at i on di s t ance  

  Rake pi l e  i s pl ac ed on act v f ai l ure  pl ane s t art i ng f r om vi rt ual  s uppor t  po i nt  and pss v f ai l ure  pl ane  

s t art i ng f rom 1. 00/ Bet a o f  dept h bel ow t i e  r od i nt er s ec t  above  t he  l ocat i on o f  t i e  r od.  

I n t hi s,  act v and pss v f ai l ure  pl anes  i nt ers ec t  at  t i e rod dept h i s c al l ed a req i ns t  di s t anc e.  

  1) ac t i ve  f ai l ur e pl ane 

  Ac t .  f ai l .  pl ane on back s i de  s t art i ng f rom a s up.  po i nt ed o f  a r t  wl  ( GL42. 250m)  i s desc r i bed.  
 

    Si g.  = 
T* 103

n* A
 <=Si g. a

    Si g.  = 
29. 92*  103

1* 157. 0
 =190. 55 ( N/ mm2) <=Si g. a= 264( N/ mm2) . . .    O,



 

 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

  i nt  f r i c   

  agl   Phi   

  ( Deg. )     

  act v f ai l ure  

agl  
zet aa( Deg. )  

   = 45+Phi / 2  

 f ai l ure  l i ne    

 wi dt h Ldi ( m)    

= hi *  cot zet aa  

  5 

  4 

  3 

  2 

  1 

   43. 000 

   44. 000 

   45. 000 

   46. 000 

   46. 500 

   42. 250 

   43. 000 

   44. 000 

   45. 000 

   46. 000 

   0. 750 

   1. 000 

   1. 000 

   1. 000 

   0. 500 

    25. 00   

    30. 00   

    25. 00   

    25. 00   

    25. 00   

        57. 50   

        60. 00   

        57. 50   

        57. 50   

        57. 50   

       0. 478    

       0. 577    

       0. 637    

       0. 637    

       0. 319    

Si .                         4. 250                                    2. 648    

  2) pass i ve  f ai l ure  pl ane 

    Pass i ve  f ai l ur e on bac k s i de st art i ng f rom t he posi t i on 1. 00/ Bet a bel ow rake pi l e  t i e  r od i s .  

 

 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 i nt  f r i c    

 agl   Phi    

    ( Deg. )   

 pss v f ai l ure    

agl  zet ap( Deg. )  

    = 45- Phi / 2  

 f ai l ure  l i ne    

 wi dt h  Ldi ( m)   

 = hi *  c ot zet ap 

  2 

  1 

   46. 000 

   46. 500 

   45. 207  

   46. 000  

   0. 793 

   0. 500 

    25. 00   

    25. 00   

        32. 50   

        32. 50   

       1. 245    

       0. 785    

Si .                         1. 293                                    2. 030    

  3) requi r ed i nst al l at i on di st anc e 

    Requi red i nst al l at i on di s t anc e Ldmi n i s  gi ven as f o l l owi ng equat i on.  

    Ldmi n = Si g. hi * cot zet aa + Si g. hi *  c ot zet ap =2. 648 +2. 030 =4. 678( m)  

( 2) i ns t al l at i on pos i t i on o f  raker  pi l e 

  Fr om above,  r aker  pi l e  i s i ns t al l ed Ld =4. 678( m)  on bac ksi de .  

    Ld =5. 000( m)  =>Ldmi n =4. 678( m) . . .    I t  i s  s af e.  

( 3) cal cul at e  a char ac t eri s t i c  val ue  Bet a t o det ermi ne r equi red i ns t al l at i on pos i t i on.  

  Bet a at  r aker  pi l e  i ns t l  at  di s t anc e  f rom r eq i ns t l  di s t ance  Ldmi n = 4. 678( m)  f r om rt  wl  i s gi ven.  

  1)  c al c ul at e c haract er i s t i c  val ue  Bet a 

    Charact er i st i c  v al ue Bet a i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

    where ,   

      Hor i zont al  s ubgrade r eac t i on c oef f i c i ent     kH   = 122654. 9( kN/ m3)  

      wi dt h of  r aker  pi l e                          B    = 250. 0* 10 - 3( m)  

      B i s f l ange W B i n case  of  H s t ee l ,  or  [ 1. 00]  t i mes  o f  pi l e  di amet er  i n c as e o f  st  pi pe  pi l e.   

      Young' s modul us                              E    = 2. 000* 108( kN/ m2)  

      Moment  o f  i nert i a o f  ar ea                   I     = 10700* 10- 8( m4)  

      e f f ec t i ve rat e( f or  embedment  c al c ul at i on)    Al p.  = 1. 000 

  2)  c al c ul at i on o f  hori zont al  subgr ade react i on coef f i c i ent  

    H- s ubgr ade r eact i on c oef f i c i ent  i s  an average val ue wi t hi n 1/ Bet a= 46. 500( m)  f r om G. L. 1. 293( m)   

  us i ng t he  f ol l owi ng equat i on.  

 

    where ,  

       Et a : coef f i c i ent  r egar di ng t o  wal l  t ype  ( 1. 00 i n c as e o f  raker  pi l e)  

   kHo:  H- s ubgrade r eac t i on c oef f i c i ent  equi  t o  pl at e bear t est  resul t  by s t i f f nes s round pl at e  of  30c m di amet er  

 

        wher e,   

           Eo : ground modul us  o f  def or mat i on( kN/ m2)  

    St ar t i ng posi t i on of  r aker  pi l e  = t i e rod posi t i on of  r aker  pi l e  -  
1. 00

Bet a

                  = G. L. 46. 500 -  
1. 00

0. 773414
 = G. L. 45. 207( m)

    Bet a = 4
kH* B

4EI Al p.
= 4

122654. 9*  250. 0*  10- 3

4* 2. 000* 108* 10700* 10 -8*  1. 000
 =0. 773414( m- 1)

    kH = Et akHo ( BH

0. 3 )
( -

3

4 )

        kHo = ( 1

0. 3 ) Al p. Eo



 

 

           Al p. : c oef f i c i ent  t o  c al c ul at e  s ubgr ade r eact i on c oef f i cent  

      BH:  c onver si on wi dt h of  l oad i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

        wher e,  D i s  f l ange W B i n cas e of  H st ee l  pi l e,  or  a pi l e di amet er  D of  st ee l  pi pe pi l e .  

 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 Al p. Eo   

  kN/ m2   

   kHo    

  kN/ m3   

    kH    

  kN/ m3   

  kH* h    

  kN/ m2    

  1 

  2 

   46. 500 

   46. 000 

   46. 000 

   45. 207 

   0. 500 

   0. 793 

    56000 

    61600 

   186667 

   205333 

   115567 

   127124 

    57784   

   100805  

Si .                         1. 293                                  158589  

 

4. 2. 3 cal c ul at e embedment  l engt h 

( 1) l engt h of  r aker  pi l e 

  Pi l e  L t o  i nc l ude  embd L r eq f r om t he cal c  as  an i nf i ni t e pi l e  on e l as t i c  gr nd as des cr i bed bel ow.  

 
 

 raker  pi l e head EL                 

 rake  pi l e  t i e  r od posi t i on EL      

 raker  pi l e desi gn gr ound l evel      

       ( G. L.  47. 000) m  

       ( G. L.  46. 500) m  

       ( G. L.  46. 500) m  
 requi r ed     

 embedment     

 l engt h       

   saf et y c oef f        

 c hr a  Bet a( m- 1)       

 D= saf et y coef f / Bet a 

  2. 50                 

  0. 773414             

  3. 232( G. L.  43. 268) m  
 f i nal         

 embedment     

 l engt h       

 r eal  l engt h ( m)         3. 500( G. L.  43. 000) m  

 j udgement                        O,          

 f i nal  t ot al  l engt h                   4. 000m               

( 2) cal cul at e  Bet a at  raker  pi l e i ns t al l ed posi t i on 

  I t  f ol l ows t he res ul t  of  Bet a=0. 773414( m- 1)  obt ai ned i n cal cul at i ng a necess ar y di s t ance .  

 

        BH = 
D

Bet a
 = 

250*  10 -3

0. 773414
 =0. 5685( m)

    Aver age  kH wi t hi n t he range o f  
1

Bet a
 = 

Si g. kH* h

Si g. h
 = 

  158589

 1. 293
 =  122654. 9 ( kN/ m3)

    D =  Saf et y c oef f i c i ent
 

Bet a
  =

2. 50

0. 773414
 =3. 232( m) <= real  embedment  l engt h=3. 500( m) . . .    O,



 

 

4. 2. 4 cal c ul at i on o f  member  f or c e 

( 1) cal cul at i on of  member f or ce  

  1) maxi mum bendi ng moment  

 

    wher e ,  

      H: hor i zont al  f or c e ac t i ng on a r aker pi l e  

        t ens i on f r c  per  s i ngl e t i e  r od i s  gi ven as  H = Ra* L*  s ec Thet a ( Thet a:  t i e rod i nc  agl ) .  

  2) l ocat i on of  maxi mum bendi ng moment  i nduc ed ( l ower  t han des i gn ground l evel )  

 

  Summer y o f  member  f orc e cal c ul at i on i s  s hown i n t he  t abl e be l ow.  
 
 

 char ac t er i s t i c  val ue                   Bet a     m- 1            0. 773414        

 i nduced      

 f orc e        

 hor i zont al  f or c e          H 

 hei ght ( f rom des i gn GL)  h    

   kN/ M.     

     m      

      29. 92            

       0. 000            

 maxi mum ben-  

 di ng moment   

 moment      Mmax              

 l oc at i on( f rom des i gn GL)     

   kN. m/ M.   

     m      

      12. 47            

  1. 015( G. L.  45. 485) m 

 shear f or ce   
 s hear  f orc e Smax             

 l oc at i on( f rom des i gn GL)     

   kN/ M.     

     m      

      29. 92            

  0. 000( G. L.  46. 500) m 

( 2) cal c ul at i on o f  Bet a 

  I t  i s  t he same Bet a as  t he  r es ul t  o f  cal cul at i ng embedment  l engt h.  

( 3) cal c ul at i on o f  di s pl ac ement  

  Di s pl acement  at  t he  l oc at i on o f  t i e  r od must  be  s at i s f i ed t he f o l l owi ng equat i on.  

 

    wher e,  
 

 char ac t er i s t i c  val ue             Bet a    

 Young' s modul us                    E    

 moment  o f  i nert i a                 I     

 ef f  rat i o  ( f or  moment  o f  i nert i a)  Al p.  

      m- 1     

 * 108 kN/ m2    

 * 10
- 8

m
4
/ M.    

     - - - - -     

          0. 773414     

          2. 000        

         10700        

          1. 000        

 Hori zont al  f orc e                  H    

 he i ght  ( f rom desi gn GL)            h    

     kN/ M.     

     m( G. L. m)  

         29. 92         

  0. 000( G. L.  46. 500) m  

 al l owabl e  di s pl ac ement         Del . a         m                  0. 300        

 

    Del .  =0. 002( m)  <=Del . a=0. 300( m) . . .    O, 

 

4. 2. 5 st ress es  of  r aker  pi l e 

( 1) us i ng s ec t i on 

  t ype            : H- s t eel  pi l e  

  us e            : H 250 250  9 14 

  us i ng mat er i al  : SS400 
 

   di mens i ons              uni t             val ue       

 s ec t i on hei ght    Hf   

 web t hi c kness     t 1  

 f l ange  t hi c knes s t 2  

 s ec t i on modul us   Z   

 c rs  sect i onal  area A 

       ( mm)        

       ( mm)        

       ( mm)        

  *  103( mm3 )      

  *  102( mm2 )      

      250      

        9      

       14      

      860      

       91. 43   

( 2) des i gn member f orc e 

  desi gn member  f or c es  are  s hown i n t he f o l l owi ng t abl e .  
 

    Mmax = 0. 3224
H

Bet a
 = 0. 3224* 

29. 92

0. 773414
 =12. 47

    Lm = 
Pi

4Bet a
 = 

Pi

4* 0. 773414
 =1. 015

    Del .  = 
H

2EI Al p. Bet a3
 <=Del . a

    Del .  = 
H

2EI Al p. Bet a3
= 

29. 92

2*  2. 000* 108* 10700* 10- 8* 1. 000* 0. 7734143



 

 

   moment        

       M        

  * 106( N. mm)    

 axi al  f orc e    

       N        

  * 103( N)       

 s hear  f orce      

       S         

  * 103( N)        

        12. 47            0. 00           29. 92    

( 3) bendi ng s t r ess  

  bendi ng s t r es s mus t  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Si g.    : bendi ng s t r es s( N/ mm2)  

      Si g. ba : al l owabl e  bendi ng s t ress ( N/ mm2)  

      L= 3. 500* 103( mm)    ( L i s a l engt h f r om t i e rod pos i t i on t o raker  pi l e t i p. )  

      b= 250 ( mm)         ( b i s  f l ange  wi dt h )  

        f rom 4. 5< L/ b<=30 

 

      z   : us i ng sect i on modul us  

      A  : us i ng cr os s  s ec t i onal  ar ea 

 

 

( 4) shear  s t r es s  

  s hear st r es s must  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Tau  : shear st r es s( N/ mm2)  

      Taua : al l owabl e s hear  s t r es s ( N/ mm2)  

      Aw   : us i ng web s ec t i on ar ea( mm
2
)  ( hf - 2*  t 2) * t 1 

 

4. 3 wal i ng desi gn  

( 1) appl i ed member  

  us e                      : 150 75 6. 5 10 

  us i ng mat er i al            : SS400 

  al l owabl e  bendi ng st ress  : Si g. a = 139. 8( N/ mm2)  

( 2) moment  cal c ul at i on 

  moment  worki ng on wal i ng i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

    wher e ,   

      M: BM ( kN. m/ m)  

      T: t i e  r od t ens i on( kN/ uni t )  

      L: t i e  r od i nst al l at i on spac i ng ( m)  

( 3) st r es s 

  wal i ng s t ress  s houl d be sat i s f i ed t he f o l l owi ng equat i on.   

 

    wher e ,   

      Si g.  : wal i ng s t r ess( N/ mm2)  

      Si g. a: al l owabl e bendi ng s t r ess ( N/ mm2)  

          4. 5< L/ b<=30,  Si g. a=[ 140-  2. 4( L/ b-  4. 5) ] * 1. 5 ( N/ mm2)  

    Si g.  = 
M

Z
 + 

N

A
 <= Si g. ba

            Si g. ba=Si g. a- 3. 6( L

b
 - 4. 5) =210- 3. 6( 3. 500*  103

250
 - 4. 5) =175( N/ mm2)

    Si g.  = 
12. 47* 106

860. 0* 103
 + 

0. 00*  103

91. 43* 102
 =14. 50 ( N/ mm2)  <=Si g. ba=175( N/ mm2) . . .    O,

    Tau = 
S

Aw
 <= Taua

    Tau = 
29. 92*  103

1998
 =14. 97 ( N/ mm2)  <=Taua=120( N/ mm2) . . .    O,

    M = 
T*  L

10
 = 

29. 92*  1. 800

10
  = 5. 38( kN. m/ m)

    Si g. = 
M* 106

Z* 103  <=Si g. a



 

 

                               =[ 140-  2. 4( 1. 800/ 0. 075-  4. 5) ] * 1. 5=139. 8( N/ mm
2
)  

      M  : BM ( kN. m/ m)  

      Z  : s c t  modul us  ( = 115*  2c m3)   *t wo makes one s et ,  doubl e of  r egi st er ed s t ee l  sc t  modul us .   

 

    Si g.  = 
5. 38*  106

230* 103
 =23. 41( N/ mm2) <=Si g. a= 139. 8( N/ mm2) . . .    O,



 

 

5 i nf l uenc e on surr oundi ng gr ound 

5. 1 j udgement  on adj ac ent  di st ance  
( 1) check c ondi t i on 

  j udgement  on adj ac ent  di st anc e chec ked as t he  i nf l uence  ( s andy gr ound)  o f  ret ai ni ng wal l  def l ect i on.  
 

 nat ural  ground s ur f ace     

 excavat i on                 

 vi rt ual  s upport  poi nt      

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     
47. 000  

     
43. 000  

     
42. 359  

 

 

( 2) j udgement  on adj ac ent  di s t anc e  

  1) i nf l uence  r ange on ground def or mat i on by cons t r uc t i on of  t empor ar y wor ks   

    i nf l uence  r ange on ground def or mat i on by t empor ar y wor ks  f ol l ows t he next  equat i on.  

 

    wher e ,   

      Lxa:  i nf l uence  r ange on ground def ormat i on by t empor ar y wor ks  

      dy :  dept h up t o  vi r t ual  support  po i nt  of  ret ai ni ng wal l   

      Phi :  so i l  shear r esi s t anc e angl e   30. 00( deg. )  *ground f ai l ure  angl e Thet a= 45Deg. +Phi / 2   

  2) j udgement  o f  checki ng poi nt  

    Exami ne a c hec k poi nt  i n range o f  i nf l uence  about  grnd def or mat i on by adj acent  t emp c ons t  works .  
 

  
No.  

 c hec k poi nt  
Lxn( m)  

   j udge   

   1           5. 000     
Out  
r ange  

    Lxa = 
dy

t an( 45 + 
Phi

2 )
 = 

 4. 641

t an( 45 + 
30. 00

2 )
 =  2. 680 ( m)



 

 

 

 

 

 

 

 

 

 

 

 

 

 
Cover 

                              ( 2)  I brahi mi a Canal  
( Upper  l ef t  s i de)  

 



 

 

I  Desi gn c ondi t i on 

1. 1 f undament al  dat a 
f i l e :  I br ahi mi a 2c 1 

t i t l e :   

c omment :              

braci ng t ype         Raker  pi l e t i e  r od t ype  

wal l  t ype           St ee l  s heet  pi l e 

  t ype                     Nor mal  

r aker  pi l e  t ype      H Beam pi l e ( vert i c al )  

appl i ed st andar d-  c onvent i onal  met hod    r oad ear t hwork manual  -  t empor ary s t r uc t ur e cons t r uct i on gui del i ne  

                -  e l as t o - pl ast i c  met hod  Road ear t hwork manual  -  t empor ary s t r uc t ure  cons t r uct i on gui del i ne  H11/ 3 

Exc a. w met hod:    Wal l  i nsi de- i nsi de  di st ance   
 

 pl ane  s hape t ype           St r ai ght  l i ne  

 exc avat i on wi dt h   B  ( m)  

 exc avat i on l engt h  Le  ( m)  

      10. 000  

       9. 000  
 

 i nf l uenc e of  wat er  t abl e                           w/ Do     

 bas e wat er  t abl e ( bef ore  exc avat i on)   
G. L. ( m)   

     42. 000  

 

erect i on pl anni ng 

  f i nal  exc avat i on dept h            G. L.   44. 000( m)  

  excavat i on f or  i ns t al l at i on s t r ut     1. 000( m)  

  t i e rod s et t i ng poi nt          G. L.   48. 500( m)  

  t i e rod hor i zont al  s paci ng           1. 800( m)  

 

1. 2 shape  

Des i gn wal l   r i ght  wal l  

 

pl ane  shape 
 

                 
 i nt erval   

     mm    

  wal l  t o       1 

     1 t o       2 

     2 t o       3 

     3 t o       4 

     4 t o       5 

     5 t o    wal l  

       900 

      1800  

      1800  

      1800  

      1800  

       900 

  t i e rod and r aker  pi l e  r el at i onshi p:  Di r ec t  c onnect  



 

 

pl an  

 

 

s i de sect i on s hape 
 

        
 t op of  wal l   

    G. L.  m    

 gr ound l evel   

     G. L.  m    

   Ri ght  wal l         50. 000       49. 000   

  t op o f  raker  pi l e                    : G. L.  49. 000( m)  

  r aker  pi l e  i nst al l at i on chec k range :      20. 000( m)  

 



 

 

Si de vi ew 

  *  l ef t - r i ght  di rect i on  

 

 

1. 3 met hod 

c hecki ng i t em 

  bear i ng c apac i t y c heck                     c heck Do   

  excavat i on bot t om st abi l i t y c heck          c hec k Not  do  

  s urc harge  by sl ope  i nf l uence  chec k         c heck Not  do  

  br ac i ng des i gn                             chec k Do   

  mat eri al                                          SS400 

  i nf l uenc e  on surr oundi ng ground c hec k      c heck Do   

  s i mpl y pr edi c t i on met hod                   check  

  appr oxi mat e  predi c t i on met hod              chec k  

  FEM pr edi ct i on met hod                      c heck  

  Lengt h r ound up val ue                            0. 5m 

 

des cr pt i on o f  c onvent i onal  met hod 

  wat er  pr ess ur e di s t r i but i on                t r i angl e  

  c al c ul at i on met hod f or  ear t h pr es sur e t o  eval uat e  s ec t i on                  For  Embedment  l engt h 

  Hori zont al  modul us  o f  subgrade reac t i on f or  r aker  pi l e c al cul at i on         I nt er nal  cal cul at i on  



 

 

  Hori zont al  modul us  o f  subgrade reac t i on f or  r et ai ni ng wal l  s t i f f nes s c heck I nt er nal  c al cul at i on  

  c ons i der  rock l ayer  not  do  

 

e l ast o - pl ast i c  met hod conc ept  

  wal l  s ec t i on change                    :    not  do 

 

  e l as t i c  por t i on r at e                    :    do   

  s t eady s t at e chec k                     :    not  do  

  al l owabl e  di s pl ac ement  c heck           :    not  do  

  anal ys i s  met hod                        :    Anal ys i s  met hod 1 

  c al c ul ai on pi t c h                       :    0. 50( m)  

  us i ng el ast o- pl as t i c  l at t eral  press ure ,  embedment  s t abi l i t y check when exc avat i on:  Cons i der  S. F.  of  equi .  l en.   

  s hape spr i ng i nput  met hod                  consi dered 

  H- subgrade reac t i on f orc e cal cul at i on,  s hape dependant  c onvers i on wi dt h of  l oad  BH 10. 000( m)  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  br ac i ng c ombi nat i on condi t i on(  si ngl e wal l  anal ys i s )        rot at i on const rai ned No 

 

f or  e l as t o - pl as t i c  met hod,  l at t er al  pres sure  

  al l  St andar d common 

    so i l  t hi c knes s  above  underground s t r uc t ur e pr es sure :  s oi l  uni t  wei ght  under gr ound wat er ( Gamma - Gammaw)  

    excavat i on si de,  c nf  ground wat er  pr es s ur e(  s andy l yr  bet ween c l ay l yr s)  WT consi dered:  Af t er  exc avat i on 

     c or r ec t i on met hod when c l ay bot t om wat er  press ur e  exc eeds cover  press ur e:  Not  corr ect i on 

 

1. 4 Layer  

*  r i ght  wal l  

  .  Nat ural  ground  
 

 No 
  t hk     

    m     

  so i l   

  t ype  

  ave   

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  coh   

   Co    

 kN/ m2  

  coh   

  i nc    

   ,    

 kN/ m2   

  df r m     

  modul     

Al p. Eo     

 kN/ m2     

  1 

  2 

  3 

    4. 000 

    8. 000 

    7. 000 

  Sandy 

  Sandy 

  Sandy 

  27. 0  

  24. 0  

  50. 0  

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

  25. 00 

  25. 00 

  25. 00 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    75600  

    67200  

   140000  

  .  Excavat ed s i de 
 

 No 
  t hk     

    m     

  so i l   

  t ype  

  ave   

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  coh   

   Co    

 kN/ m2  

  coh   

  i nc    

   ,    

 kN/ m2   

  df r m     

  modul     

Al p. Eo     

 kN/ m2     

  1 

  2 

  3 

    4. 000 

    8. 000 

    7. 000 

  Sandy 

  Sandy 

  Sandy 

  27. 0  

  24. 0  

  50. 0  

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

  25. 00 

  25. 00 

  25. 00 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    75600  

    67200  

   140000  

 

1. 5 member  

wal l (  st ee l  sheet  pi l e)   

  mat eri al   

    st ee l  s heet  pi l e  mat er i al                      SY295  

    al l owabl e  bendi ng st ress                       270( N/ mm2)  

    al l owabl e  s hear st ress                         150( N/ mm2)  

    Young' s  modul us                               2. 00* 105( N/ mm2)  

   s t eel  s heet  pi l e ef f ect i ve  r at e Al pha 

    f or  embedment  cal c ul at i on,  Bet a cal c ul at i on(  convent i onal  met hod )    1. 00 



 

 

    f or  member f or ce  ,  di s pc al c ,  Bet a cal c ul at i on(  convent i onal  met hod )  0. 45 

    f or  moment  of  i ner t i a(  di spl acement  cal cul at i on,  member f orc e  )       0. 45 

    sect i on modul us (  st ress  )                                            0. 60 

  us e 
 

           use  name     
 ver t i cal  l oad  

      kN/ m      

   Ri ght  wal l   28PU+1                    0. 00 

 

r aker  pi l e ( H s t ee l  pi l e)  

  mat eri al   

    mat er i al                                : SS400 

    al l owabl e  bendi ng st ress                : 210( N/ mm2)  

    al l owabl e  s hear st ress                  : 120( N/ mm
2
)  

    Young' s  modul us                        : 2. 00*  105( N/ mm2)  

 

  us e 

    us e name                               : H 250 250  9 14 

    vert i cal  l oad                          : 0. 00( kN/ uni t )  

 

t i e  r od  

  mat eri al   

    mat er i al                                : hi gh t ensi on s t ee l 690 

    al l owabl e  t ens i l e st ress                : 264( N/ mm2)  

    Young' s  modul us                        : 2. 00*  105( N/ mm2)  

  us e 

    us e di amet er                            : 28. 0( mm)  

    us i ng  number                          : 1 

    t i e r od  i nc l i nat i on                   : none  

  appl i ed s cr ew 

    name                                   : M30 

    ef f ec t i ve  c ros s sect i onal  area         : 561. 0( mm
2
)  

  E. P.  met hod 
 

 H-      

l engt h  

   L    

   m    

br ac i ng 

spri ng  

t ens i on 

char ac .  

br aci ng 

 pr e    

 l oad   

consi d  

 br ac i ng  

 pr e      

 l oaded   

kN/ memb.   

 c st rc   

 l os nes  

   mm   

 H- spr g   

di r ct  i np 

 Yes/ No   

  H- s pr g     

  c onst       

   kN/ m/ m    

  5. 500   Yes    Not  do       0. 01      0       No    - - - - - - - - - -   

 

  wal i ng mat er i al  

  mat er i al   

    mat eri al                                : SS400 

    al l owabl e  bendi ng st ress   Si g. a        : i nt eri or  c al c ul at i on 

  des i gn concept  

    wal i ng t ype                             : U- t ype 

    c hec ki ng equat i on                      : TL/ 10 

  use  

    us e name                               : 150 75 9 12. 5 

 

1. 6 Load 

ver t i c al  l oad appl i es  on r et ai ni ng wal l  
 



 

 

          
 vert i cal  l oad  

    kN/ m        

     Ri ght  wal l             0. 00 

 

1. 7 check cas e 

c heck case  i n exc avat i on 
 

  No  
 cons t ruct i on  

 condi t i on     

 br ac i ng  

    No     
      cas e name      

 exv surf  

   G. L.    

    m     

  exv WT  

   G. L.    

    m     

 si mpl i f i ed  

 met hod      

   1  

   2  

 Ex s f - s t nd    

 Fi nal  Exc.     

    - -     

     1    

 Pr i mary exc .            

 Compl et i on t i me             

   47. 500 

   44. 000 

   42. 000 

   42. 000 

  none       

  Yes         

*  r i ght  wal l  
 

  No  
 WT G. L.     surc har ge  kN/ m2   vi rt  s pr t  pt  

    G. L.  m   nat r l gr nd nat r l grnd    exv    

   1  

   2  

   42. 000  

   42. 000  

    20. 00 

    20. 00 

    0. 00  

    0. 00  

  i nt  cal c    

  i nt  cal c    

 

1. 8 bear i ng c apac i t y 

c heck met hod :  Temp.  Works  Gui d. H11, Met r o.  expr ess . H19, St d. Ds gn. Spec . Vol . 2( H18)  
 
 

  wal l         cons t r uc t i on met hod         

 al l w     

 bear  c ap 

   FS     

good s oi l    

ass umed N   

l ower  l i mi t  

 maxi mum s ki n      

 f r i c t i on of        

 cohes i ve so i l      

   Ri ght  wal l  Per cuss i on met hod                    2. 0          5      Us e c ohes i ve       

  Not e: Const ruc t i on met hod.  

    Auger combi ned pr ess - f i t ( 1) . . . s and f i l i ng 

    Auger combi ned pr ess - f i t ( 2) . . . t i p pr oc es sed by st r i ki ng- vi br at i ng- press  f i t  

  Not e: For  s of t  l ayer ( N<=2) ,  s ki n f i c t i on i s  i gnored.  

 

1. 9 i nf l uence  on surroundi ng gr ound c hec k  

c ommon s et t i ng 

  c hec k obj ec t i ve  wal l    : r i ght  wal l  

  c hec k cas e  : compl et i on t i me 

  c hec k dept h 
 

 c hec k poi nt   

      No      

 di s t anc e         

 f rom wal l   ( m)   

       1              5. 000    

  al l owabl e  di s pl ac ement  qt  

    al l owabl e  Hor i zont al  di s pl acement  qt : [ 0. 020] ( m)  

    al l owabl e  Ver t i c al  di s pl acement    qt : [ 0. 020] ( m)  

    al l owabl e  i nc l i nat i on angl e          : [ 0. 001] ( rad)  

 

j udgement  on adj acent  di s t ance  

  j udgement  met hod                     : der i ved f r om def l ec t i on( s and ground)  

  pr oper t i es f or  j udgement              : Phi =[ 30. 00] deg.  

 

  s i mpl e  pr edi c t i on met hod 

  maxi mum s et t l ement  predi ct i on,  dr aw a pr es umed l i ne  i nt ernal l y.  

  maxi mum s et t l ement  predi ct i on,  dr aw a pr es umed l i ne  i nt ernal l y.  

 

approxi mat e val ue  predi ct i on met hod 



 

 

  Set  gr ound surf ac e  s et t l ement  area( As)  

     Ass ume As  [ 1. 00]  t i mes of  ret ai ni ng wal l  def ormat i on ar ea ( Ad)  

  Set  dept h at  zero  di spl acement  of  r et ai ni ng wal l  ( H0)   

    de f i ne di spl ac ement  zero   hor i zont al  di spl ac ement [ 0. 10] mm under  

  gr ound s et t l ement  i nf l uenc e r ange ( L0,  L1)  set t i ng 

    gr ound set t l ement  i nf l uence  r ange ( L0)  i s  [ 1. 00]  t i mes  o f  ( H0)  dept h at  zero  di spl acement  of  r et ai ni ng wal l  

    i n t r apezoi dal  di s t r i but i on,  const ant  s et t l ement  ( L1)  i s  [ 1. 00]  t i mes of  exc avat i on dept h ( H)  

 

1. 10 bor i ng l og 
*  r i ght  wal l  

 

 

 

1. 11 Desi gn s t rengt h 

1. 11. 1 Set  val ue f o r des i gn 

( 1) Si mpl i f i ed met hod 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne( H11) ]  

    cons i dered Do   0. 3Gam. h cr i t er i a f or  act i ve  eart h press ure  c l ay t o cal c ul at e  embedment  l engt h 

    cons i dered. Not  do same hei ght  t o  s ur charge l d f or  exc avat i on dept h when coef f  i s cal c  f or  excavat i on dept h 

    se l f - st andi ng requi r ed embedment  est i mat e  c oef f i c i ent                  :  2. 50/ Bet a 

    mi n embedment  cr i t er i a                             :  Bas ed on desi gn s t rengt h 

  s o l di er  pi l e 

  Take  1. 00 t i mes  o f  pi l e  wi dt h when Bet a i s  c al cul at ed.  

  e t h pr ss  l d W under exv bt m and s i de  r es ul t : Temporary s t ruct ur e  c onst r uc t i on gui del i ne, Met ro . expr ess . H19 

    br ac i ng r eact i on f or ce  

      when exc avat i on:  Downward s har ed met hod 

      when removal :  Temp.  Wor ks  Gui d. Met r o.  expr ess . H19 

    t i e r od r eact i on f or ce :  Overhang beam di vi de met hod 

    raker  pi l e 

      t ake 1. 00 t i mes o f  pi l e  wi dt h f or  s t r ai ght  pi l e  Bet a c al c ul at i on 

      c oe f f i c i ent  i s  2. 50/ Bet a t o  es t i mat e requi red embedment  l engt h  

      i ni t i at i on poi nt  of  pas si ve  sl i p s urf ac e i s 1. 00/ Bet a 

 

( 2) Ear t h press ur e f or  sec t i on c al cul at i on 

  [ St andar d:  Temp.  Wor ks  Gui d. , Met r o.  expr es s . H19, St d. Dsgn. Spec. Vol . 2( H18) ,  Land i mpr o.  wal l ( H5) ]  

    sand                       2. 000 



 

 

    c l ay  

      c onst i t uency o f  c l ay j udgement  Nval ue     Nx      5. 000  

      s of t  c l ay      N<=Nx   6. 000 

      s t i f f  c l ay     N> Nx   4. 000 

 

( 3) Raker  pi l e ear t h press  c oef f i c i ent  of  l oad wi dt h 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne , Met r o. express . H19]  
 

 sandy so i l                        

     N<=10  

 10< N<=30  

 30< N      

        1. 000      

        2. 000      

        2. 000      

 cohesi ve  so i l                     

     N<=4   

  4< N<=8   

  8< N      

        1. 000      

        1. 000      

        1. 000      

 t r eat ment  ot her  t han pas si ve eart h press ur e   = ps sv et h pr ss    

 si de  r es i st ance  o f  pas si ve  eart h press ur e     c ons i der : Do       

 

( 4) Mi ni mum Embedment  dept h 

  [ Cont i nuous  wal l ]  

    se l f - st andi ng               3. 00( m)  

    when excavat i on wi t h s t r ut   3. 00( m)  

  [ Sol di er  pi l e ]  

    se l f - st andi ng               1. 50( m)  

    when excavat i on wi t h s t r ut   1. 50( m)  

 

( 5) Saf et y f act or  

  r equi r ed embedment  l engt h f r om equi l i bri um,  c hecki ng f ac t or  of  saf et y  Fs 1. 20 

  c onvent i onal  met hod 

    wal l  se l f - s t andi ng al l owabl e di s pl ac ement  

      wal l  se l f - st andi ng al l owabl e  di s pl acement  i s 3. 0% of  excavat i on dept h 

    al l owabl e  di s pl acement  when c hec ki ng s t i f f nes s  0. 300( m)  

    raker  pi l e al l owabl e  di s pl acement                0. 300( m)  

  e l as t o - pl as t i c   

    requi red el as t i c  r egi on r at i o    50. 0( %)  

 

( 6) Wat er  wei ght  

  wat er  uni t  wei ght  

   For  s t at i c  wat er  pr es sure(  s oi l  press ur e and wat er  pres sure  c al c ul at i on )  10. 00( kN/ m
3
)  

   Ot her  t han s t at i c  wat er  pr es sure(  exc avat i on bot t om st abi l i t y)    10. 00( kN/ m3)  

 

( 7) Beari ng c apac i t y c oef f i c i ent  

  [ St andar d:  Temp.  Wor ks  Gui d. H11, Met r o.  expr es s. H19, St d. Dsgn. Spec. Vol . 2( H18) ]  

    coef f i c i ent  by Const ruct i on met hod 
 

 cons t r uc t i on met hod                                             Al p.        Bet a   

 perc us s i on dr i vi ng met hod                                    

 vi br at i on met hod                                              

 pr ss   i n                                                      

 pr e- bor i ng met hod( sand f i l l i ng)                               

 pr e- bori ng met hod( perc us si on, vi br at i on,  pr ss  t i p 
embedment )    

    1. 0   

    1. 0   

    1. 0   

    0. 0   

    1. 0   

    0. 0   

     1. 0  

     0. 9  

     1. 0  

     0. 5  

     1. 0  

     0. 5  

    st ee l  pi pe pi l e ret ai ni ng wal l :   maxi mum ski n f r i c t i on upper l i mi t  
 



 

 

 cons t r uct i on met hod                                  sand   
  
cohesi ve   

 perc us s i on dr i vi ng met hod, vi brat i on met hod 
kN/ m2  

     100         150   

 dr i l l  and prs s  cast i ng met hod             
kN/ m2        50         100   

    cont i nuous under gr ound wal l :   maxi mum s ki n f r i c t i on upper  l i mi t  
 

                                              s and   
  
c ohes i ve    

 maxi mum s ki n f r i ct i on upper  l i mi t  kN/ m2      200         150   

 

( 1) ( 8) Anal ys i s  t he ef f ec t  t o surr oundi ng soi l  

  s i mpl y pr edi c t i on met hod;  maxi mum s et t l ement  pr edi c t i on di agram t abl e  
 

 t urni ng  

 po i nt     

   No     

    I : har d l i ne       I I : mi ddl e, s of t  l i ne   

   x- ax      y- ax      x- ax       y- ax    

   ( 1)         0. 00      1. 33        0. 00       2. 00  

   ( 2)         0. 35      0. 40        0. 70       0. 80  

   ( 3)         3. 00      0. 00        3. 00       0. 00  

    I  :  embedment  t i p gr ound st rengt h = har d l i ne  

    I I :  embedment  t i p gr ound st rengt h = mi ddl e, so f t  l i ne 

    x- ax:  r el at i ve  s t i f f ness  zet a( 106kN. m2/ m)  

    y- ax:  s ur roundi ng gr ound max set t l ement  / excavat i on dept h ( %)  

 

  max set t l ement  pr edi c i t i on t abl e 
 

 t urni ng  

 po i nt     

   No     

   I : 30. 0m under        I I : 30. 0m over      

   x- ax      y- ax      x- ax       y- ax   

   ( 1)         0. 00      1. 85       0. 00       3. 50  

   ( 2)         0. 50      0. 25       0. 95       0. 58  

   ( 3)         3. 00      0. 00       3. 00       0. 00  

    I  :  presumed l i ne f or  exc avat i on wi dt h under 30m 

    I I :  presumed l i ne f or  exc avat i on wi dt h over   30m 

    x- ax:  equi val ent  s t i f f nes s xi ( 106kN. m2/ m)  

    y- ax:  maxi mum set t l ement  l ocat i on surr oundi ng ground / excavat i on dept h 



 

 

I I  Cal cul at i on r esul t s 

1 Si mpl i f i ed met hod 

1. 1  desi gn 

1. 1. 1 compl esi on t i me  

( 1) c heck c ondi t i on 

  s t at e    :  Fi nal  exc avat ed t i me 

  c ase  name:  compl et i on t i me 

 

1) c hec k condi t i on 
 

 nat ur al  ground s ur f ace           

 excavat i on                      

 l owes t  st rut                     

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     49. 000  

     44. 000  

     48. 500  

 wat er  t abl e  at  nat ur al  gr ound   

 wat er  t abl e  at  exc avat i on       

  G. L. ( m)  

  G. L. ( m)  

     42. 000  

     42. 000  

 surc har ge  at  nat ur al  gr ound  q  

 surc har ge  at  exc avat i on      q  

  kN/ m2   

  kN/ m2   

      20. 00  

       0. 00  

2) gr ound c ondi t i on 

    * nat ur al  ground  

 
 

 No 

     e l evat i on      
    ground    

     t ype     

 s oi l  

  N   

 val   

 s oi l  uni t  wei ght    i nt er nal  

f r i c  agl  

  ( deg. )  

  wal l    

f r i c  agl  

 ( deg. )   
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

 ( kN/ m3)   

  1 

  2 

  3 

  4 

  5 

   49. 000 

   45. 000 

   44. 000 

   42. 000 

   37. 000 

   45. 000 

   44. 000 

   42. 000 

   37. 000 

   30. 000 

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

 27. 0 

 24. 0 

 24. 0 

 24. 0 

 50. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

      9. 0  

      9. 0  

      9. 0  

      9. 0  

      9. 0  

    25. 0 

    25. 0 

    25. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 

    12. 5 

    12. 5 

    12. 5 

 



 

 

 No 

           cohes i on            unc  c mpr    

 s t r g  qu   

   ( kN/ m2)   

 df r m      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  base     

  G. L. ( m)  

  1 

  2 

  3 

  4 

  5 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   49. 000 

   45. 000 

   45. 000 

   45. 000 

   37. 000 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

     75600 

     67200 

     67200 

     67200 

    140000 

 

 

    *  excavat i on si de  
 

 No 

     e l evat i on      
    gr ound    

     t ype      

 ave  

  N   

 val   

 s oi l  uni t  wei ght    i nt ernal  

f r i c  agl  

  ( deg. )  

 wal l     

f r i c  agl  

  ( deg. )  
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

( kN/ m3)    

  1 

  2 

  3 

   44. 000 

   42. 000 

   37. 000 

   42. 000 

   37. 000 

   30. 000 

Sandy         

Sandy         

Sandy         

 24. 0 

 24. 0 

 50. 0 

     18. 0 

     18. 0 

     18. 0 

      9. 0 

      9. 0 

      9. 0 

    25. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 

    12. 5 
 

 No 

           cohes i on            unc cmpr    

 st rg  qu   

   ( kN/ m2)   

 df rm      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  base     

  G. L. ( m)  

  1 

  2 

  3 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

   45. 000 

   45. 000 

   37. 000 

       20. 0 

       20. 0 

       20. 0 

     67200 

     67200 

    140000 

 
 
 
 
 

( 2)  embedment  l engt h cal c ul at i on 

1) r esul t  s ummery 

      c as e name:  c ompl et i on t i me 

      anal ysi s  met hod :  embedment  l engt h i s  c al c ul at ed f rom moment  bal ance  at  l owes t  st r ut  
 

 excavat i on dept h                                        ( G. L.  44. 000) m 

 req embd L   

 s af et y f ac t or                F     

 bal anc e dept h               Z( m)   

 r equi r ed embedment  l engt h   D( m)   

   1. 200               

   1. 460( G. L.  42. 540) m 

   1. 752( G. L.  42. 248) m 

 vi r t ual  support  poi nt  dept h Y( m)      0. 854( G. L.  43. 146) m 

 mi ni mum embedment  l engt h                 ( m)        3. 000( G. L.  41. 000) m 

 f i nal  embd L 
 f i nal  embedment  l engt h L   ( m)        3. 000( G. L.  41. 000) m 

              j udge                        O,             

 f i nal  al l  l engt h                                   9. 000m              



 

 

 

    * sum of  ext er nal  f orc es  at  t he  bal anc ed dept h ( G. L.  42. 540) m.   
 

     i t em                moment                      hor i zont al  f orc e       

Ac t i ve si de 

Compr e. si de 

 Ma+Mw( kN. m/  m )      

 Mp( kN. m/ m )           

     498. 29 

     498. 43 

 Pa( kN/ m )      

 Pp( kN/ m )      

     124. 03  

      93. 10  

 rat i o(  Mp/ (  Ma+ Mw)  )                                        1. 0           

 vi rt ual  s upport  poi nt  dept h  ( Y)   m                        0. 854          

    Mp i s  a moment  at  l owest  st rut ,  so  ass umed bear i ng dept h Y i s  modi f i ed by t he next  equat i on.  

    vi rt ual  s uppor t  po i nt  dept h (  Y)  = Mp/ Pp-  (  l owes t  st r ut  pl ac e -  excavat i on bas e) .  

 

 

( 3) c al cul at i on of  member  f or c e 

1) r esul t  s ummery 

      c as e name:  c ompl et i on t i me 

      anal ysi s  met hod :  check as a s i mpl e  beam wi t h a span bet ween st r ut  and vi r t ual  support  po i nt .  

              ear t h pr es sure  i s t aken t he eart h press ur e f or  embedment  l engt h c al c ul at i on.  



 

 

 

    * si ngl e span suppor t ed at  l owes t  st rut  and vi r t ual  s uppor t  poi nt  
 

 l owest  s t rut  dept h                       

 vi rt ual  s upport  poi nt  dept h              

 si mpl e  beam s pan                         

     m      

     m      

     m      

        ( G. L.  48. 500) m 

        ( G. L.  43. 146) m 

        5. 354          

 max bendi ng  

 moment        

 moment               Mmax   

 dept h( f r om s t r ut )           

kN. m/ m      

     m      

       61. 46           

   3. 001( G. L.  45. 499) m 

 shear f or ce   
 s hear  f orc e         Smax   

 dept h( f r om s t r ut )           

kN/ m        

     m      

       39. 61           

   4. 514( G. L.  43. 986) m 

 reac t i on     
 upper  reac t i on f orc e RA   

 l ower  reac t i on f orc e RB   

kN/ m        

kN/ m        

       30. 05           

       39. 61           

*max          

 di spl acement  

 di s pl ac ement      Del . max    

 dept h( f r om s t r ut )           

     m      

     m      

        0. 0028         

   2. 677( G. L.  45. 823) m 

      *re f erence  val ue   

3) r et ai ni ng wal l  st i f f ness  c hec k  

      never t hel ess  wal l  st r es s has  al l owanc e,  not  t o def or m r et ai ni ng wal l  wi t hi n a c er t ai n l evel ,   

    chec ki ng enough st i f f nes s  ass ur ed.  s o di s pl ac ement  mus t  be  s at i sf i ed t he  f ol l owi ng equat i on.  

     

        Del . = Del . 1+ Del . 2<=Del . a 

        wher e,   

          Del .  :  t ot al  ret ai ni ng wal l  di s pl acement  

          Del . 1:  maxi mum di spl ac ement  c al cul at ed as a si mpl e beam 

 

          Del . 2:  i nf l uenc e di s pl ac ement  at  e l ast i c  s uppor t  

              Del . 2'  = R/ , 

              Del . 2  = Del . 2 '  / 2 

          Del . a:  al l owabl e di s pl ac ement  

      c al cul at i ng model  i s  SS beam at  t op s t r ut  and an e l ast i c  suppor t  o f  hal f  o f  embeded dept h,   

    l oad i s  t aken eart h pr es s ur e f or  s ec t i on chec k and wat er  pres sure  t hroughout  a span.  

  i f  a l d has  t rapezoi dal  ds t r ,  c onver t  t o  an c onvers i on uni f orm ds t r  l d  wi t h t he same i nt ens i t y.  
  

              Del . 1 =   
5*  w* L4

384* EI Al p.



 

 

 r i gi d support  l evel  ( t op s t rut )                           

 vi rt ual  s upport  poi nt  dept h           Y                  

 1/ 2 of  vi rt ual  support  poi nt  dept h                       

 si mpl e  beam s pan                      L                  

 i nt ens i t y appl i ed on a s i mpl e  beam    P                  

equi val ent  uni f orm di s t r i but i on l oad  w= P/ L       

   G. L. ( m)     

       m      

   G. L. ( m)     

       m      

  kN/ m        

kN/ m2

    48. 500       

     0. 854       

    43. 573       

     4. 927       

    83. 95        

17. 039      

Del . 1 

 Young' s  modul us                 E                  

 moment  o f  i ner t i a o f  ar ea       I                   

 e f f ec t i ve rat e( di spl acement )     Al p.               

 def or mat i on of  c ent er  i n s pan   Del . 1             

  *  108kN/ m2  

  m4/ m        

     - - - - -     

       m      

     2. 000       

     0. 00068380  

     0. 450       

     0. 0021      

Del . 2 

 modul us  of  s ubgr ade r eact i on    kH                 

 wal l  wi dt h                      B                  

 s i de area of  s pr i ng bl ock pi l e   A= B* Y           

 s pr i ng c ons t ant                  ,= kH* A           

 r eact i on f or ce                   R= w* L/ 2          

 e l ast i c  suppor t  di s pl ac ement     Del . 2'  = R/ ,      

     kN/ m3    

       m      

       m2     

     kN/ m2    

  kN/ m        

       m      

         16147   

     1. 000       

     0. 8535      

         13782   

    41. 97        

     0. 0030      

 t ot al  wal l  di spl acement   Del .  = Del . 1+ Del . 2                    m           0. 0036      

 posi t i on ( a hal f  of  span)                                    G. L. ( m)         46. 037       

 al l owabl e  di s pl ac ement                 Del . a                     m           0. 300       

 Judge                                                         - - - - -             O,       

    *  t ot al  i nt ensi t y appl i ed on a si mpl e beam(  P)   
 

 No 
  dept h   

   GL( m)   

  t hk   

   h    

   ( m)   

 act i on l oad  

      p       

    kN/ m2     

   l oad    

     P     

kN/ m       

  1 

    

   48. 500 

   48. 367 

  0. 133 

        

         0. 00 

         0. 00 

      0. 00 

           

  2 

    

   48. 367 

   45. 000 

  3. 367 

        

         0. 00 

        24. 60 

     41. 41  

           

  3 

    

   45. 000 

   44. 000 

  1. 000 

        

        24. 60 

        31. 90 

     28. 25  

           

  4 

    

   44. 000 

   43. 986 

  0. 014 

        

        31. 90 

        32. 00 

      0. 45 

           

  5 

    

   43. 986 

   43. 573 

  0. 413 

        

        32. 00 

        35. 02 

     13. 84  

           

    

Si g 
                                

           

     83. 95  

    *  Hori zont al  modul us  o f  s ubgr ade react i on  

      Hori zont al  modul us  o f  s ubgr ade r eact i on i s an aver age val ue  t o vi r t ual  s uppor t  po i nt ,  us i ng 

t he  equat i on 

 

          wher e,   

            Et a:  c oef f i c i ent  f or  wal l  t ype(  = 1. 00)   

                 i n c ase  o f  cont i nuous wal l     Et a= 1                 

            kHo:  H- modul us  o f  subgrade react i on equi v al ent  t o t hat  of   a 30c m s t i f f ness  round pl at e .   

 

                Eo:  ground def ormat i on modul us  o f  def or mat i on( kN/ m2)  

                Al p. :  c oef f i c i ent  f or  ground def ormat i on st i f f ness  
 

 No 
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi ckness   

   h  ( m)   

 Al p. Eo   

 ( kN/ m2)   

   kHo    

 ( kN/ m3)   

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

  1    44. 000     43. 146      0. 854     67200    224000     16147      13782 

Si g                          0. 854                                    13782 

                ave  kH= Si g. (  kH* h)  / Si g. h=    16147(  kN/ m3)   

            BH:  convers i on wi dt h o f  l oad  10. 0( m)   

        kH = Et akHo (
BH

0. 3 )
( -

3

4 )

                kHo =   
1

0. 3
  Al p. Eo



 

 

( 4) c al cul at i on of  braci ng r eac t i on f o rc e 

1) r esul t  s ummery 

      anal ysi s  met hod :  Overhang s t r ut  met hod 

 
 

   No   
  dept h   

 G. L.  ( m)  
          

 s upport   

 G. L.  ( m)  

 r eact i on f or ce   

      kN/ m       

 brac i ng r eac t i on f orc e  

            kN/ m         

      1 

        

   48. 500 

          

 up  s pan 

 l ow s pan 

 - - - - - - - -  

   43. 146 

 - - - - - - - - - - - - - -   

           30. 05 

                   30. 05 

                         

    t i mberi ng r eac t i on= t i mberi ng No. ( n) up spansprt  r ct + r eact i on o f  l ower  s upport  

    up s pan bt  f oc us i ng br ac i ng and j ust  above.  Support  at  braci ng above t mb No( n) .  

    up s pan bt  f oc us i ng br ac i ng and j ust  be l ow.  Support  at  braci ng bel ow t mb No( n) .  

1. 1. 2 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : 28PU+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue       

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)   

     - - - - - - - -    

  * 102( mm2/ m)   

          3000 

         0. 600  

        226. 00 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

* 106( N. mm/ m )   

  axi al  f or ce    

       N        

*  103( N/ m )  

  s hear f orc e     

        S        

*  103( N/ m )   

 Max.                    61. 46            0. 00            39. 61 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm
2
)  

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a



 

 

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  

 
 

  s t at e    
   st ress    

   N/ mm2   

 al l owabl e  s t r es s  

      N/ mm2       
  Judge  

 Max.             34. 1              270. 0    O,    

 

( 4)  shear f or ce  s t ress   

 

      where ,   

        Tau : s hear f orc e st r es s ( N/ mm2)  

        Taua: al l owabl e shear  s t r es s ( N/ mm2)  
 

  s t at e    

   st ress    

     Tau    

   N/ mm
2
   

 al l owabl e  s t ress   

       Taua        

      N/ mm
2
       

  Judge   

 Max.              1. 8              150. 0    O,    
 

      Tau =   
S

A
  <=  Taua



 

 

2 El as t o- pl ast i c  met hod  

2. 1 Ri ght  wal l  desi gn 

2. 1. 1 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : 28PU+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue      

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)   

     - - - - - - - -    

  * 10
2
( mm

2
/ m)   

          3000 

         0. 600 

        226. 00 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

* 106( N. mm/ m )   

  axi al  f orc e   

       N        

* 103( N/ m )  

  s hear f orc e     

        S        

*  103( N/ m )   

 Max.                    62. 70            0. 00             47. 26 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st r ess    

   N/ mm2   

 al l owabl e st r es s 

      N/ mm2       
  Judge   

 Max.             34. 8              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   s t r es s   

     Tau    

   N/ mm2   

 al l owabl e  s t ress   

       Taua        

      N/ mm2       

  Judge   

 Max.              2. 1               150. 0    O,    
 

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

2. 1. 2 El as t i c- Pl ast i c  anal ys i s  r esul t s 

( 1) Pri mary exc avat i on 

1) anal ys i s  r es ul t s ( l at er al  pr es s ur e,  e l as t i c  r eac t i on f orc e,  di spl ac ement s )   
 

 node  

  No  

    GL    

     m    
     s t at e      

e f f  ac t i ve  l t r l  press ur e  

      Pae   kN/ m2         

  e f f ect i ve    

 pass i ve  l t r l   

 pr es s ur e Ppe  

    kN/ m       

 grnd spr  

    kH    

  kN/ m/ m  

   di sp   

   Del .    

    mm    

 e l st  rc t  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   50. 000  

   49. 500  

   49. 000  

   48. 500  

   48. 000  

   47. 500  

   47. 000  

   46. 500  

   46. 000  

   45. 500  

   45. 448  

   45. 000  

   44. 500  

   44. 000  

   43. 500  

   43. 000  

   42. 500  

   42. 000  

   41. 500  

   41. 000  

               

               

               

               

               

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       0. 00 

       0. 00 

       2. 11 

       4. 22 

       6. 33 

       4. 79 

       3. 25 

       1. 70 

       0. 16 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        0. 00 

        0. 00 

        0. 00 

        2. 11 

        4. 22 

        6. 33 

        4. 79 

        3. 25 

        1. 70 

        0. 16 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

         10. 20 

         28. 89 

         40. 20 

         51. 51 

         33. 25 

         33. 11 

         70. 58 

         85. 44 

         96. 75 

        108. 06 

        119. 37 

        130. 67 

        141. 20 

        147. 01 

         75. 39 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     4541  

     9083  

     9083  

     9083  

     5009  

     4541  

     8110  

     8073  

     8073  

     8073  

     8073  

     8073  

     8073  

     8073  

     4037  

    - 1. 36 

    - 1. 20 

    - 1. 05 

    - 0. 89 

    - 0. 74 

    - 0. 58 

    - 0. 44 

    - 0. 31 

    - 0. 21 

    - 0. 12 

    - 0. 11 

    - 0. 06 

    - 0. 01 

     0. 01 

     0. 03 

     0. 04 

     0. 04 

     0. 04 

     0. 04 

     0. 04 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      2. 6 

      4. 0 

      2. 8 

      1. 9 

      0. 6 

      0. 5 

      0. 5 

      0. 1 

     - 0. 1 

     - 0. 3 

     - 0. 3 

     - 0. 3 

     - 0. 3 

     - 0. 3 

     - 0. 2 

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

2) Pri mar y excavat i on anal ysi s res ul t  (  member f orc e,  di spl acement )   

    Mmax   =       0. 0kN. m/ m ( wor ki ng pos G. L.    49. 00m)  Mmi n   =      - 5. 5kN. m/ m ( wor ki ng pos G. L.    46. 00m)  

    Smax   =       1. 9kN/ m   ( wor ki ng pos G. L.    44. 50m)  mi n   =      - 4. 9kN/ m   ( wor ki ng pos G. L.    47. 00m)  

    Del . max=    0. 04mm       ( wor ki ng pos G. L.    42. 50m)  Del . mi n=   - 1. 36mm       ( wor ki ng pos G. L.    50. 00m)  

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      shear  f or ce        

          kN/ m             di s p   

    mm    

    br c      

   H- rc t     

    kN/ m       upper      bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   50. 000 

   49. 500 

   49. 000 

   48. 500 

   48. 000 

   47. 500 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 448 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

 
- - - - - - - - - -  

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 7 

       - 2. 4 

       - 4. 2 

       - 5. 1 

       - 5. 5 

       - 5. 3 

       - 5. 3 

       - 4. 7 

       - 3. 9 

       - 2. 9 

       - 2. 1 

       - 1. 3 

       - 0. 7 

       - 0. 3 

       - 0. 1 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 7 

       - 2. 4 

       - 4. 2 

       - 5. 1 

       - 5. 5 

       - 5. 3 

       - 5. 3 

       - 4. 7 

       - 3. 9 

       - 2. 9 

       - 2. 1 

       - 1. 3 

       - 0. 7 

       - 0. 3 

       - 0. 1 

 
- - - - - - - - - -  

 
- - - - - - - - - -  

        0. 0 

        0. 0 

       - 0. 5 

       - 2. 1 

       - 4. 8 

       - 4. 9 

       - 2. 9 

       - 1. 3 

        0. 1 

        0. 7 

        1. 3 

        1. 7 

        1. 9 

        1. 7 

        1. 5 

        1. 2 

        0. 8 

        0. 5 

        0. 2 

        0. 0 

        0. 0 

        0. 0 

       - 0. 5 

       - 2. 1 

       - 2. 1 

       - 0. 9 

        0. 0 

        0. 6 

        0. 7 

        1. 3 

        1. 7 

        1. 9 

        1. 7 

        1. 5 

        1. 2 

        0. 8 

        0. 5 

        0. 2 

 
- - - - - - - - - -  

    - 1. 36 

    - 1. 20 

    - 1. 05 

    - 0. 89 

    - 0. 74 

    - 0. 58 

    - 0. 44 

    - 0. 31 

    - 0. 21 

    - 0. 12 

    - 0. 11 

    - 0. 06 

    - 0. 01 

     0. 01 

     0. 03 

     0. 04 

     0. 04 

     0. 04 

     0. 04 

     0. 04 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 

    *  pr e- di s pl ac ement  and l oadi ng equi val ent  t o pr e- di spl acement  

      when st rut  i s  ef f ect i ve  af t er  next  s t ep,  a l oad f or  pre- di s pl ac ement  i s appl i ed.  
 

 node  

  No  

 di s pl ac ement   

    Del . x      

      mm       

 r el eas e  

  Del . L   

    mm    

 pr ec edi ng     

 di spl ac ement   

    Del . o       

      mm       

 brac i ng    

 s pr i ng     

     ,s      

    kN/ m    

 pr ec edi ng     

 di spl acement   

 l oad          

      kN/ m     

    4          - 0. 89      0. 00          - 0. 89     12439. 4         - 11. 08 

    wher e,   

      Del . x:  wal l  di spl acement  at  s t r ut  l evel ( - >) + )  

      Del . L:  cons t r uct i on r el ease  

      Del . o :  pr e- di s p( - >) + )  Del . o=Del . x- Del . L 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

( 2)  

1) anal ys i s  r es ul t s ( l at er al  pr es s ur e,  e l as t i c  r eac t i on f orc e,  di spl ac ement s )   
 

 node  

  No  

    GL    

     m    
     st at e      

ef f  act i ve l t r l  pr es s ur e  

      Pae  kN/ m2         

  e f f ec t i ve    

 pass i ve l t r l   

 pr es sure  Ppe  

    kN/ m       

 gr nd spr  

    kH    

  kN/ m/ m  

   di sp   

   Del .    

    mm    

 e l s t  rc t  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   50. 000 

   49. 500 

   49. 000 

   48. 500 

   48. 000 

   47. 500 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 448 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

                

                

                

St rut            

                

                

                

                

                

                

                

                

                

Pl a. zone        

Pl a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       0. 00 

       0. 00 

       3. 07 

       6. 15 

       9. 22 

      12. 30 

      15. 37 

      18. 45 

      21. 52 

      21. 84 

      24. 60 

      28. 25 

      31. 90 

      30. 36 

      28. 82 

      27. 27 

      25. 73 

      25. 04 

      24. 36 

        0. 00 

        0. 00 

        0. 00 

        3. 07 

        6. 15 

        9. 22 

       12. 30 

       15. 37 

       18. 45 

       21. 52 

       21. 84 

       24. 60 

       28. 25 

       31. 90 

       30. 36 

       28. 82 

       27. 27 

       25. 73 

       25. 04 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

        - 11. 08 

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

         10. 20 

         28. 89 

         40. 20 

         51. 51 

         62. 03 

         67. 84 

         35. 81 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    12439  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     4037 

     8073 

     8073 

     8073 

     8073 

     8073 

     4037 

    - 1. 11 

    - 1. 99 

    - 2. 87 

    - 3. 75 

    - 4. 62 

    - 5. 42 

    - 6. 09 

    - 6. 58 

    - 6. 84 

    - 6. 86 

    - 6. 85 

    - 6. 63 

    - 6. 16 

    - 5. 49 

    - 4. 70 

    - 3. 85 

    - 2. 99 

    - 2. 15 

    - 1. 33 

    - 0. 52 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     35. 5 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      0. 0  

      0. 0  

     31. 1 

     24. 2 

     17. 4 

     10. 8 

      2. 1  

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

 

2) c ompl et i on t i me anal ysi s  r es ul t  ( member f orc e ,  di s pl acement )   

    Mmax   =      62. 7kN. m/ m ( wor ki ng pos  G. L.    45. 50m)  Mmi n   =      - 5. 6kN. m/ m ( wor ki ng pos G. L.    42. 50m)  

    Smax   =      34. 8kN/ m   ( wor ki ng pos G. L.    48. 50m)  Smi n   =     - 47. 3kN/ m   ( worki ng pos  G. L.    43. 50m)  

    Del . max=- - - - - - - - mm       ( worki ng pos  G. L. - - - - - - - - m)   Del . mi n=   - 6. 86mm       ( worki ng pos  G. L.    45. 50m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      shear  f or ce        

          kN/ m             di s p   

    mm    

    br c      

   H- rc t     

    kN/ m       upper      bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   50. 000 

   49. 500 

   49. 000 

   48. 500 

   48. 000 

   47. 500 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 448 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

 
- - - - - - - - - -  

        0. 0 

        0. 0 

       - 0. 1 

       16. 7 

       32. 1 

       45. 1 

       55. 1 

       61. 2 

       62. 7 

       62. 6 

       58. 8 

       48. 8 

       31. 7 

       11. 9 

       - 1. 0 

       - 5. 6 

       - 4. 9 

       - 2. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       16. 7 

       32. 1 

       45. 1 

       55. 1 

       61. 2 

       62. 7 

       62. 6 

       58. 8 

       48. 8 

       31. 7 

       11. 9 

       - 1. 0 

       - 5. 6 

       - 4. 9 

       - 2. 0 

 
- - - - - - - - - -  

 
- - - - - - - - - -  

        0. 0 

        0. 0 

       - 0. 8 

       32. 5 

       28. 6 

       23. 2 

       16. 3 

        7. 9 

       - 2. 1 

       - 3. 2 

      - 13. 6  

      - 26. 9  

      - 41. 9  

      - 47. 3  

      - 33. 2  

      - 16. 1  

       - 5. 2 

       - 0. 5 

       - 2. 1 

        0. 0 

        0. 0 

        0. 0 

       34. 8 

       32. 5 

       28. 6 

       23. 2 

       16. 3 

        7. 9 

       - 2. 1 

       - 3. 2 

      - 13. 6 

      - 26. 9 

      - 31. 7 

      - 18. 4 

       - 2. 1 

        8. 0 

       12. 2 

       10. 3 

 
- - - - - - - - - -  

    - 1. 11 

    - 1. 99 

    - 2. 87 

    - 3. 75 

    - 4. 62 

    - 5. 42 

    - 6. 09 

    - 6. 58 

    - 6. 84 

    - 6. 86 

    - 6. 85 

    - 6. 63 

    - 6. 16 

    - 5. 49 

    - 4. 70 

    - 3. 85 

    - 2. 99 

    - 2. 15 

    - 1. 33 

    - 0. 52 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

       35. 5 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 



 

 

3 Bear i ng capac i t y 

3. 1 Bear i ng c apac i t y 

3. 1. 1 chec k condi t i on 

  ( 1)  chec k met hod :  Temp.  Wor ks Gui d. H11, Met ro .  expr es s. H19, St d. Ds gn. Spec . Vol . 2( H18)  

  ( 2)  cons t ruct i on met hod:  Per c us si on met hod 

  ( 3)  chec k c ondi t i on:  Dec i ded dept h o f  embedment  c hecki ng r es ul t s 
 

 chec k ps    

 exv bs ps    

 embd L   L  

 G. L. ( m)   

 G. L. ( m)   

   m      

     41. 000  

     44. 000  

      3. 000  

3. 1. 2 vert i c al  bear i ng c apac i t y c hecki ng 

  ( 1)  al l owabl e  ver t i c al  beari ng capac i t y(  Ra)  

 
 

  FS    

   n    

 so i l  ul t i mat e   

   bear  cap     

      Ru        

     ( kN)        

 al l w V-     

 bear  c ap   

     Ra     

    ( kN)     

  V- l oad    

     N      

    ( kN)     

 Judge  

   2. 00        660. 48         330. 24        0. 00    O,   

  ( 2)  ul t i mat e bear i ng c apac i t y(  Ru)  

      Ru = qd * A + U *  Sum( Li  * f si )  

      1)  ret ai ni ng wal l  t i p area and per i met er  
 

 t i p ar ea  

    A      

   ( m2)     

 per i met er   

     U      

    ( m)      

    0. 0226      1. 0000 

      2)  ul t i mat e bear i ng c apac i t y qd 

        qd=  200Al p. N 

 

        *  aver age Nval ue (  N2)  r ange  :  2m over  t i p 
 

 bear i ng capaci t y  

 f ac t or  by         

 c ons t r uc t i on      

 c ondi t i on         

      Al p.          

       t i p gr ound N val ue          ul t i mat e   

 bear i ng   

 c apaci t y  

    qd     

 ( kN/ m2)    

 t i p      

 Nval ue    

    N1    

 aver age   

 N val ue   

    N2    

 t i p ground  

 N val ue      

     N       

        1. 0            24. 0      24. 0         24. 0    4800. 00  

          Cal c ul at i on bas e on Nval ue  ( N2)  ar ound t i p 
 

 No 
  upper    

  G. L. ( m)  

  bot t om  

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 N- val   

   Ni    
    Li *  Ni      

  1 

  2 

   43. 000 

   42. 000 

   42. 000 

   41. 000 

  1. 000 

  1. 000 

   24. 0 

   24. 0 

         24. 00 

         24. 00 

Si g                       2. 000                  48. 00 

      3)  c i rc umf er ence  f r i c t i on f orc e(  Si g. Li * f i )  

        *  s and :  f i = 2Bet aNs(  not e ;  Ns <=50 

        *  c l ay (  by c ohes i on)  :  f i =   Bet aNc (  not e ;  Nc <=150kN/ m2)  

        *  c oef f i c i ent  o f  ski n f r i c t i on wi t h c ons t r uct i on met hod:  Bet a= 1. 0 

        *  Nval ue  <=2  f i = 0. 0 i n weak s oi l  

        *  al l  f r i c t i on resi st anc e Si g. Li *  f i =   552. 00( kN/ m)  

        (  excavat i on si de)  
 

      Ra =   
1

n
 Ru >= N

        N =  
N1+N2

2
 ( <=40)



 

 

 No 

  t hk   

   Li    

  ( m)    

 s and   

 N val   

   Ns   

 c l ay   

  coh   

   Nc    

 max ski n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 s ki n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  2. 000 

  1. 000 

   24. 0 

   24. 0 

  - - - - -  

  - - - - -  

      48. 00 

      48. 00 

         96. 00 

         48. 00 

Si g   3. 000                                     144. 00 

(  nat ur al  gr ound )  
 

 No 

  t hk   

   Li    

  ( m)    

 s and   

 N val   

   Ns   

 c l ay   

  coh   

   Nc    

 max s ki n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 ski n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  3 

  4 

  4. 000 

  1. 000 

  2. 000 

  1. 000 

   27. 0 

   24. 0 

   24. 0 

   24. 0 

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

      54. 00 

      48. 00 

      48. 00 

      48. 00 

        216. 00 

         48. 00 

         96. 00 

         48. 00 

Si g   8. 000                                     408. 00  
 



 

 

4 Br ac i ng,  Raker  pi l e c al cul at i on 

4. 1 t i e  rod desi gn 
( 1) appl i ed member  

  us i ng t i e  r od di amet er         : t i e  rod di amet erPhi 28. 0( mm) * usi ng  # n=1 

  us i ng mat er i al                  : hi gh t ens i on st eel 690 

  al l owabl e  t ensi l e  st ress           : Si g. a = 264( N/ mm2)  

  t i e rod i ns t al l at i on s paci ng     : L = 1. 800( m)  

  s c rew par t ( l i st ed,  e f f ec t i ve  cr os s s ec t i onal  ar ea)  : M30( A = 561. 0mm2)  

( 2) t i e  r od c al c ul at i on of  member  f orc e 

  t i e rod t ensi on i s  c al cul at ed wi t h t i e  r od reac t i on and spac i ng usi ng t he f o l l owi ng equat i on.  

    T = Ra* L = 45. 60*  1. 800 = 82. 08( kN/ uni t )  

    wher e ,   

      T : t i e r od t ensi on( kN/ uni t )  

      Ra: t i e r od r eact i on f or ce( kN/ m)  

      La: t i e r od i ns t al l at i on i nt erval  ( m)  

( 3) t i e  r od s t r ess  c al c   

  t i e rod s t r es s shoul d be  s at i sf i ed t he  f ol l owi ng equat i on.   

 

    wher e ,   

      Si g.  : t i e rod st r ess . ( N/ mm2)  

      Si g. a: al l owabl e t ens i l e  s t r ess ( N/ mm2)  

      n    : us i ng  number  

      A    : us i ng c ross  s ec t i onal  ar ea ( mm
2
)  

 

4. 2 Des i gn of  raker  pi l e 

4. 2. 1 Di mens i ons  of  a pi l e 

  Di mens i ons of  a pi l e  are  as f ol l ows .  

( 1) us i ng mat er i al  

  Type  : H s t eel  pi l e ( B = 250mm)  

  Us e  : H 250 250  9 14 
 

   Di mens i ons                Uni t         Val ue       

 Cros s sect i onal  area  A  

 Moment  o f  i nert i a     I   

 Sec t i on modul us        Z  

    cm
2
/ m   

    cm
4
/ m   

    cm
3
/ m   

        91. 43  

     10700     

       860     

( 2) mat er i al  

  Us i ng mat er i al   : SS400 

  Young' s modul us  : E = 2. 000* 108( kN/ m2)  

 

4. 2. 2 Cal c ul at e i ns t al l at i on l ayout  

( 1) cal cul at e  necess ar y i ns t al l at i on di s t ance  

  Rake pi l e  i s pl ac ed on act v f ai l ure  pl ane s t art i ng f r om vi rt ual  s uppor t  po i nt  and pss v f ai l ure  pl ane  

s t art i ng f rom 1. 00/ Bet a o f  dept h bel ow t i e  r od i nt er s ec t  above  t he  l ocat i on o f  t i e  r od.  

I n t hi s,  act v and pss v f ai l ure  pl anes  i nt ers ec t  at  t i e rod dept h i s c al l ed a req i ns t  di s t anc e.  

  1) ac t i ve  f ai l ur e pl ane 

  Ac t .  f ai l .  pl ane on back s i de  s t art i ng f rom a s up.  po i nt ed o f  a r t  wl  ( GL43. 146m)  i s desc r i bed.  
 

    Si g.  = 
T* 103

n* A
 <=Si g. a

    Si g.  = 
82. 08*  103

1* 561. 0
 =146. 31 ( N/ mm2) <=Si g. a= 264( N/ mm2) . . .    O,



 

 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

  i nt  f r i c   

  agl   Phi   

  ( Deg. )     

  ac t v f ai l ure  

agl  
z et aa( Deg. )  

   = 45+Phi / 2  

 f ai l ur e l i ne   

 wi dt h Ldi ( m)    

= hi * c ot zet aa  

  2 

  1 

   45. 000 

   48. 500 

   43. 146 

   45. 000 

   1. 854 

   3. 500 

    25. 00   

    25. 00   

        57. 50   

        57. 50   

       1. 181    

       2. 230    

Si .                         5. 354                                    3. 411    

  2) pass i ve  f ai l ure  pl ane 

    Pass i ve  f ai l ur e on bac k s i de st art i ng f rom t he posi t i on 1. 00/ Bet a bel ow rake pi l e  t i e  r od i s .  

 

 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 i nt  f r i c    

 agl   Phi    

    ( Deg. )   

 pss v f ai l ur e   

agl  zet ap( Deg. )  

    = 45- Phi / 2  

 f ai l ure  l i ne    

 wi dt h  Ldi ( m)   

 = hi *  c ot zet ap 

  1    48. 500    47. 290     1. 210     25. 00           32. 50          1. 899    

Si .                         1. 210                                    1. 899    

  3) requi r ed i nst al l at i on di st anc e 

    Requi red i nst al l at i on di s t anc e Ldmi n i s  gi ven as f o l l owi ng equat i on.  

    Ldmi n = Si g. hi * cot zet aa + Si g. hi *  c ot zet ap =3. 411 +1. 899 =5. 310( m)  

( 2) i ns t al l at i on pos i t i on o f  raker  pi l e 

  Fr om above,  r aker  pi l e  i s i ns t al l ed Ld =5. 310( m)  on bac ksi de .  

    Ld =5. 500( m)  =>Ldmi n =5. 310( m) . . .    I t  i s  s af e.  

( 3) cal cul at e  a char ac t eri s t i c  val ue  Bet a t o det ermi ne r equi red i ns t al l at i on pos i t i on.  

  Bet a at  r aker  pi l e  i ns t l  at  di s t anc e  f rom r eq i ns t l  di s t ance  Ldmi n = 5. 310( m)  f r om rt  wl  i s gi ven.  

  1)  c al cul at e char act er i s t i c  val ue  Bet a 

    Char act er i s t i c  val ue  Bet a i s cal cul at ed usi ng t he  f ol l owi ng equat i on.  

 

    wher e ,   

      Hor i zont al  s ubgr ade r eact i on c oef f i c i ent     kH   = 159946. 5( kN/ m
3
)  

      wi dt h o f  r aker  pi l e                         B    = 250. 0*  10- 3( m)  

      B i s f l ange W B i n c ase  o f  H s t eel ,  or  [ 1. 00]  t i mes of  pi l e  di amet er  i n cas e of  s t  pi pe pi l e.   

      Young' s  modul us                             E    = 2. 000*  108( kN/ m2)  

      Moment  o f  i ner t i a of  ar ea                   I     = 10700* 10- 8( m4)  

      e f f ec t i ve rat e( f or  embedment  c al cul at i on)    Al p.  = 1. 000 

 

  2)  c al c ul at i on o f  hori zont al  subgr ade react i on coef f i c i ent  

    H- s ubgr ade r eact i on c oef f i c i ent  i s  an average val ue wi t hi n 1/ Bet a= 48. 500( m)  f r om G. L. 1. 210( m)   

  us i ng t he  f ol l owi ng equat i on.  

 

    where ,  

       Et a : coef f i c i ent  r egar di ng t o  wal l  t ype  ( 1. 00 i n c as e o f  raker  pi l e)  

   kHo:  H- s ubgrade r eac t i on c oef f i c i ent  equi  t o  pl at e bear t est  resul t  by s t i f f nes s round pl at e  of  30c m di amet er  

 

        wher e,   

           Eo : ground modul us  o f  def or mat i on( kN/ m
2
)  

           Al p. : c oef f i c i ent  t o  c al c ul at e  s ubgr ade r eact i on c oef f i cent  

      BH:  c onver si on wi dt h of  l oad i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

    St ar t i ng posi t i on of  r aker  pi l e  = t i e rod posi t i on of  r aker  pi l e  -  
1. 00

Bet a

                  = G. L. 48. 500 -  
1. 00

0. 826473
 = G. L. 47. 290( m)

    Bet a = 4
kH* B

4EI Al p.
= 4

159946. 5* 250. 0* 10 -3

4* 2. 000*  108*  10700* 10- 8* 1. 000
 =0. 826473( m- 1)

    kH = Et akHo ( BH

0. 3 )
( -

3

4 )

        kHo = ( 1

0. 3 ) Al p. Eo



 

 

 

        wher e,  D i s  f l ange W B i n cas e of  H st ee l  pi l e,  or  a pi l e di amet er  D of  st ee l  pi pe pi l e .  

 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 Al p. Eo   

  kN/ m2   

   kHo    

  kN/ m3   

    kH    

  kN/ m3   

  kH* h    

  kN/ m2    

  1    48. 500    47. 290    1. 210     75600     252000    159946     193529  

Si .                         1. 210                                  193529  

 

 

4. 2. 3 cal c ul at e embedment  l engt h 

( 1) l engt h of  r aker  pi l e 

  Pi l e  L t o  i nc l ude  embd L r eq f r om t he cal c  as  an i nf i ni t e pi l e  on e l as t i c  gr nd as des cr i bed bel ow.  

 
 

 

 raker  pi l e head EL                 

 rake  pi l e  t i e  r od posi t i on EL      

 raker  pi l e desi gn gr ound l evel      

       ( G. L.  49. 000) m  

       ( G. L.  48. 500) m  

       ( G. L.  48. 500) m  
 requi r ed     

 embedment     

 l engt h       

   s af et y c oef f        

 c hra  Bet a( m- 1)       

 D= s af et y c oef f / Bet a 

  2. 50                 

  0. 826473             

  3. 025( G. L.  45. 475) m  
 f i nal         

 embedment     

 l engt h       

 r eal  l engt h ( m)         3. 500( G. L.  45. 000) m  

 j udgement                        O,          

 f i nal  t ot al  l engt h                   4. 000m               

( 2) cal cul at e  Bet a at  raker  pi l e i ns t al l ed posi t i on 

  I t  f ol l ows t he res ul t  of  Bet a=0. 826473( m- 1)  obt ai ned i n cal cul at i ng a necess ar y di s t ance .  

 

        BH = 
D

Bet a
 = 

250*  10 -3

0. 826473
 =0. 5500( m)

    Aver age  kH wi t hi n t he range o f  
1

Bet a
 = 

Si g. kH* h

Si g. h
 = 

  193529

 1. 210
 =  159946. 5 ( kN/ m3)

    D =  Saf et y c oef f i c i ent
 

Bet a
  =

2. 50

0. 826473
 =3. 025( m) <= real  embedment  l engt h=3. 500( m) . . .    O,



 

 

4. 2. 4 cal c ul at i on o f  member  f or c e 

( 1) cal cul at i on of  member f or ce  

  1) maxi mum bendi ng moment  

 

    wher e ,  

      H: hor i zont al  f or c e ac t i ng on a r aker pi l e  

        t ens i on f r c  per  s i ngl e t i e  r od i s  gi ven as  H = Ra* L*  s ec Thet a ( Thet a:  t i e rod i nc  agl ) .  

  2) l ocat i on of  maxi mum bendi ng moment  i nduc ed ( l ower  t han des i gn ground l evel )  

 

  Summer y o f  member  f orc e cal c ul at i on i s  s hown i n t he  t abl e be l ow.  
 

 char ac t er i s t i c  val ue                   Bet a     m- 1            0. 826473        

 i nduced      

 f orc e        

 hor i zont al  f or c e          H 

 hei ght ( f rom des i gn GL)  h    

   kN/ M.     

     m      

      82. 08            

       0. 000            

 maxi mum ben-  

 di ng moment   

 moment      Mmax              

 l oc at i on( f rom des i gn GL)     

   kN. m/ M.   

     m      

      32. 02            

  0. 950( G. L.  47. 550) m 

 shear f or ce   
 s hear  f orc e Smax             

 l oc at i on( f rom des i gn GL)     

   kN/ M.     

     m      

      82. 08            

  0. 000( G. L.  48. 500) m 

( 2) cal cul at i on of  Bet a 

  I t  i s t he  s ame Bet a as  t he  r esul t  o f  c al cul at i ng embedment  l engt h.  

( 3) cal cul at i on of  di s pl ac ement  

  Di spl acement  at  t he l ocat i on of  t i e  rod mus t  be  s at i s f i ed t he f ol l owi ng equat i on.  

 

    wher e ,  
 

 char ac t er i s t i c  val ue             Bet a    

 Young' s modul us                    E    

 moment  o f  i nert i a                 I     

 ef f  rat i o  ( f or  moment  o f  i nert i a)  Al p.  

      m- 1     

 * 108 kN/ m2    

 * 10- 8m4/ M.    

     - - - - -     

          0. 826473     

          2. 000        

         10700        

          1. 000        

 Hori zont al  f orc e                  H    

 he i ght  ( f rom desi gn GL)            h    

     kN/ M.     

     m( G. L. m)  

         82. 08         

  0. 000( G. L.  48. 500) m  

 al l owabl e  di s pl ac ement         Del . a         m                  0. 300        

 

    Del .  =0. 003( m)  <=Del . a=0. 300( m) . . .    O, 

4. 2. 5 st ress es  of  r aker  pi l e 

( 1) us i ng s ec t i on 

  t ype            : H- s t eel  pi l e  

  us e            : H 250 250  9 14 

  us i ng mat er i al  : SS400 
 

   di mens i ons              uni t             val ue        

 s ec t i on hei ght    Hf   

 web t hi c kness     t 1  

 f l ange  t hi c knes s t 2  

 s ec t i on modul us   Z   

 c rs  sect i onal  area A 

       ( mm)        

       ( mm)        

       ( mm)        

  * 103( mm3 )      

  * 10
2
( mm

2
 )      

      250      

        9      

       14       

      860      

       91. 43   

( 2) des i gn member f orc e 

  desi gn member  f or c es  are  s hown i n t he f o l l owi ng t abl e .  
 

   moment        

       M        

  * 106( N. mm)    

 axi al  f or ce     

       N        

  * 103( N)       

 shear  f or ce      

       S         

  *  103( N)        

        32. 02            0. 00           82. 08    

    Mmax = 0. 3224
H

Bet a
 = 0. 3224* 

82. 08

0. 826473
 =32. 02

    Lm = 
Pi

4Bet a
 = 

Pi

4* 0. 826473
 =0. 950

    Del .  = 
H

2EI Al p. Bet a3
 <=Del . a

    Del .  = 
H

2EI Al p. Bet a3
= 

82. 08

2*  2. 000*  108*  10700* 10- 8* 1. 000* 0. 8264733



 

 

( 3) bendi ng s t r ess  

  bendi ng s t r es s mus t  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Si g.    : bendi ng s t r es s( N/ mm2)  

      Si g. ba : al l owabl e  bendi ng s t ress ( N/ mm2)  

      L= 3. 500* 10
3
( mm)    ( L i s a l engt h f r om t i e rod pos i t i on t o raker  pi l e t i p. )  

      b= 250 ( mm)         ( b i s  f l ange  wi dt h )  

        f rom 4. 5< L/ b<=30 

 

      z   : us i ng sect i on modul us  

      A  : us i ng cr os s  s ec t i onal  ar ea 

 

( 4) shear  s t r es s  

  s hear st r es s must  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Tau  : shear st r es s( N/ mm2)  

      Taua : al l owabl e s hear  s t r es s ( N/ mm2)  

      Aw   : us i ng web s ec t i on ar ea( mm
2
)  ( hf - 2*  t 2) * t 1 

 

4. 3 wal i ng desi gn  

( 1) appl i ed member  

  us e                      : 150 75 9 12. 5 

  us i ng mat er i al            : SS400 

  al l owabl e  bendi ng st ress  : Si g. a = 139. 8( N/ mm2)  

( 2) moment  cal c ul at i on 

  moment  worki ng on wal i ng i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

    wher e ,   

      M: BM ( kN. m/ m)  

      T: t i e  r od t ens i on( kN/ uni t )  

      L: t i e  r od i nst al l at i on spac i ng ( m)  

( 3) st r es s 

  wal i ng s t ress  s houl d be sat i s f i ed t he f o l l owi ng equat i on.   

 

    wher e ,   

      Si g.  : wal i ng s t r ess( N/ mm2)  

      Si g. a: al l owabl e bendi ng s t r ess ( N/ mm2)  

          4. 5< L/ b<=30,  Si g. a=[ 140-  2. 4( L/ b-  4. 5) ] * 1. 5 ( N/ mm2)  

                               =[ 140-  2. 4( 1. 800/ 0. 075-  4. 5) ] * 1. 5=139. 8( N/ mm
2
)  

      M  : BM ( kN. m/ m)  

      Z  : s c t  modul us  ( = 140*  2c m3)   *t wo makes one s et ,  doubl e of  r egi st er ed s t ee l  sc t  modul us .   

    Si g.  = 
M

Z
 + 

N

A
 <= Si g. ba

            Si g. ba=Si g. a- 3. 6( L

b
 - 4. 5) =210- 3. 6( 3. 500*  103

250
 - 4. 5) =175( N/ mm2)

    Si g.  = 
32. 02* 106

860. 0* 103
 + 

0. 00*  103

91. 43* 102
 =37. 23 ( N/ mm2)  <=Si g. ba=175( N/ mm2) . . .    O,

    Tau = 
S

Aw
 <= Taua

    Tau = 
82. 08*  103

1998
 =41. 08 ( N/ mm2)  <=Taua=120( N/ mm2) . . .    O,

    M = 
T*  L

10
 = 

82. 08*  1. 800

10
  = 14. 77( kN. m/ m)

    Si g. = 
M* 106

Z* 103
 <=Si g. a



 

 

 

 

5 i nf l uenc e on surr oundi ng gr ound 

5. 1 j udgement  on adj ac ent  di st ance  

( 1) check c ondi t i on 

  j udgement  on adj ac ent  di st anc e chec ked as t he  i nf l uence  ( s andy gr ound)  o f  ret ai ni ng wal l  def l ect i on.  
 

 nat ural  ground s ur f ace     

 excavat i on                

 vi rt ual  s uppor t  po i nt      

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     49. 000  

     44. 000  

     43. 146  

 

 

( 2) j udgement  on adj ac ent  di s t anc e  

  1) i nf l uence  r ange on ground def or mat i on by cons t r uc t i on of  t empor ar y wor ks   

    i nf l uence  r ange on ground def or mat i on by t empor ar y wor ks  f ol l ows t he next  equat i on.  

 

    wher e ,   

      Lxa:  i nf l uence  r ange on ground def ormat i on by t empor ar y wor ks  

      dy :  dept h up t o  vi r t ual  support  po i nt  of  ret ai ni ng wal l   

      Phi :  so i l  shear r esi s t anc e angl e   30. 00( deg. )  *ground f ai l ure  angl e Thet a= 45Deg. +Phi / 2   

  2) j udgement  o f  checki ng poi nt  

    Exami ne a c hec k poi nt  i n range o f  i nf l uence  about  grnd def or mat i on by adj acent  t emp c ons t  works .  
 

  No.   c heck poi nt  Lxn( m)     j udge    

   1            5. 000     Out  range  
 

 

    Si g.  = 
14. 77*  106

280* 103
 =52. 77( N/ mm2) <=Si g. a= 139. 8( N/ mm2) . . .    O,

    Lxa = 
dy

t an( 45 + 
Phi

2 )
 = 

 5. 854

t an( 45 + 
30. 00

2 )
 =  3. 380 ( m)



 

 

 

 

 

 

 

 

 

 

 

 

 

Cover 
( 3)  I brahi mi a Canal   
   ( Lower  Lef t  Si de)  



 

 

I  Desi gn c ondi t i on 

1. 1 f undament al  dat a 
f i l e :  I br ahi mi a 3d1 

t i t l e :   

c omment :              

braci ng t ype         Raker  pi l e t i e  r od t ype  

wal l  t ype           St ee l  s heet  pi l e 

  t ype                     Nor mal  

r aker  pi l e  t ype      H Beam pi l e ( vert i c al )  

appl i ed st andar d-  c onvent i onal  met hod    r oad ear t hwork manual  -  t empor ary s t r uc t ur e cons t r uct i on gui del i ne  

                -  e l as t o - pl ast i c  met hod  Road ear t hwork manual  -  t empor ary s t r uc t ure  cons t r uct i on gui del i ne  H11/ 3 

Exc a. w met hod:    Wal l  i nsi de- i nsi de  di st ance   
 

 pl ane  s hape t ype           St r ai ght  l i ne 

 exc avat i on wi dt h   B  ( m)  

 exc avat i on l engt h  Le ( m)  

      20. 000  

       9. 000  
 

 i nf l uence  of  wat er  t abl e                          w/ Do     

 bas e wat er  t abl e ( bef ore  exc avat i on)   
G. L. ( m)   

     39. 000  

 

erect i on pl anni ng 

  f i nal  exc avat i on dept h            G. L.   37. 500( m)  

  excavat i on f or  i ns t al l at i on s t r ut     1. 000( m)  

  t i e rod s et t i ng poi nt          G. L.   43. 000( m)  

  t i e rod hor i zont al  s paci ng           1. 800( m)  

 

1. 2 shape  

Des i gn wal l   r i ght  wal l  

 

pl ane  shape 
 

                 
 i nt er val   

     mm    

  wal l  t o       1 

     1 t o       2 

     2 t o       3 

     3 t o       4 

     4 t o       5 

     5 t o    wal l  

       900 

      1800 

      1800 

      1800 

      1800 

       900 

  t i e rod and r aker  pi l e  r el at i onshi p:  Di r ec t  c onnect  



 

 

pl an  

 

 

s i de sect i on s hape 
 

        
 t op of  wal l   

    G. L.  m    

 ground 
l evel   

     G. L.  m   

   Ri ght  wal l         45. 000       44. 000  

  t op o f  raker  pi l e                    : G. L.  44. 000( m)  

  r aker  pi l e  i nst al l at i on chec k range :      20. 000( m)  

 



 

 

Si de vi ew 

  *  l ef t - r i ght  di rect i on  

 

 

1. 3 met hod 

c hecki ng i t em 

  bear i ng c apac i t y c heck                     c heck Do   

  excavat i on bot t om st abi l i t y c heck          c hec k Not  do  

  s urc harge  by sl ope  i nf l uence  chec k         c heck Not  do  

  br ac i ng des i gn                             chec k Do   

  mat eri al                                          SS400 

  i nf l uenc e  on surr oundi ng ground c hec k      c heck Not  do 

  Lengt h r ound up val ue                            0. 5m 

 

des cr pt i on o f  c onvent i onal  met hod 

  wat er  pr ess ur e di s t r i but i on                t r i angl e  

  c al c ul at i on met hod f or  ear t h pr es sur e t o  eval uat e  s ec t i on                  For  Embedment  l engt h 

  Hori zont al  modul us  o f  subgrade reac t i on f or  r aker  pi l e c al cul at i on         I nt er nal  cal cul at i on  

  Hori zont al  modul us  o f  subgrade reac t i on f or  r et ai ni ng wal l  s t i f f nes s c heck I nt er nal  c al cul at i on  

  c ons i der  rock l ayer  not  do  

 



 

 

e l ast o - pl ast i c  met hod conc ept  

  wal l  s ec t i on change                    :    not  do 

  e l as t i c  por t i on r at e                    :    do   

  s t eady s t at e chec k                     :    not  do  

  al l owabl e  di s pl ac ement  c heck           :    not  do  

 

  anal ys i s  met hod                        :    Anal ys i s  met hod 1 

  c al c ul ai on pi t c h                       :    0. 50( m)  

  us i ng el ast o- pl as t i c  l at t eral  press ure ,  embedment  s t abi l i t y check when exc avat i on:  Cons i der  S. F.  of  equi .  l en.   

  s hape spr i ng i nput  met hod                  consi dered 

  H- subgrade reac t i on f orc e cal cul at i on,  s hape dependant  c onvers i on wi dt h of  l oad  BH 10. 000( m)  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  br ac i ng c ombi nat i on condi t i on(  si ngl e wal l  anal ys i s )        rot at i on const rai ned No 

 

f or  e l as t o - pl as t i c  met hod,  l at t er al  pres sure  

  al l  St andar d common 

    so i l  t hi c knes s  above  underground s t r uc t ur e pr es sure :  s oi l  uni t  wei ght  under gr ound wat er ( Gamma - Gammaw)  

    excavat i on si de,  c nf  ground wat er  pr es s ur e(  s andy l yr  bet ween c l ay l yr s)  WT consi dered:  Af t er  exc avat i on 

     c or r ec t i on met hod when c l ay bot t om wat er  press ur e  exc eeds cover  press ur e:  Not  corr ect i on 

 

1. 4 Layer  

*  r i ght  wal l  

  .  Nat ural  ground  
 

 No 
  t hk     

    m     

  so i l   

  t ype   

  ave    

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m
3
   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m
3
   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  coh   

   Co   

 kN/ m2  

  c oh   

  i nc    

   ,    

 kN/ m
2
   

  df rm     

  modul     

Al p. Eo     

 kN/ m
2
     

  1 

  2 

  3 

    4. 000 

    8. 000 

    7. 000 

  Sandy 

  Sandy 

  Sandy 

  27. 0  

  24. 0  

  50. 0  

   18. 0   

   18. 0   

   18. 0   

    9. 0    

    9. 0    

    9. 0    

  25. 00 

  25. 00 

  25. 00 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    75600  

    67200  

   140000  

  .  Excavat ed s i de 
 

 No 
  t hk     

    m     

  soi l   

  t ype   

  ave   

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  coh   

   Co   

 kN/ m2  

  c oh   

  i nc    

   ,    

 kN/ m2   

  df rm     

  modul     

Al p. Eo    

 kN/ m2     

  1 

  2 

  3 

    4. 000 

    8. 000 

    7. 000 

  Sandy 

  Sandy 

  Sandy 

  27. 0  

  24. 0  

  50. 0  

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

  25. 00 

  25. 00 

  25. 00 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    75600  

    67200  

   140000 

 

1. 5 member  

wal l (  st ee l  sheet  pi l e)   

  mat eri al   

    st ee l  s heet  pi l e  mat er i al                      SY295  

    al l owabl e  bendi ng st ress                       270( N/ mm
2
)  

    al l owabl e  s hear st ress                         150( N/ mm2)  

    Young' s  modul us                               2. 00* 105( N/ mm2)  

   s t eel  s heet  pi l e ef f ect i ve  r at e Al pha 

    f or  embedment  cal c ul at i on,  Bet a cal c ul at i on(  convent i onal  met hod )    1. 00 

    f or  member f or ce  ,  di s pc al c ,  Bet a cal c ul at i on(  convent i onal  met hod )  0. 45 

    f or  moment  of  i ner t i a(  di spl acement  cal cul at i on,  member f orc e  )       0. 45 



 

 

    sect i on modul us (  st ress  )                                            0. 60 

  us e 
 

           us e name     
 ver t i c al  l oad  

      kN/ m      

     28PU+1                    0. 00 

 

r aker  pi l e ( H s t ee l  pi l e)  

  mat eri al   

    mat er i al                                : SS400 

    al l owabl e  bendi ng st ress                : 210( N/ mm2)  

    al l owabl e  s hear st ress                  : 120( N/ mm2)  

    Young' s  modul us                        : 2. 00*  105( N/ mm2)  

  us e 

    us e name                               : H 250 250  9 14 

    vert i cal  l oad                          : 0. 00( kN/ uni t )  

 

t i e  r od  

  mat eri al   

    mat er i al                                : hi gh t ensi on s t ee l 690 

    al l owabl e  t ens i l e st ress                : 264( N/ mm2)  

    Young' s  modul us                        : 2. 00*  105( N/ mm2)  

  us e 

    us e di amet er                            : 28. 0( mm)  

    us i ng  number                          : 2 

    t i e r od  i nc l i nat i on                   : none  

  appl i ed s cr ew 

    name                                   : M33 

    ef f ec t i ve  c ros s sect i onal  area         : 694. 0( mm2)  

  E. P.  met hod 
 

 H-      

l engt h  

   L    

   m    

braci ng 

s pr i ng  

t ensi on 

c harac.  

br aci ng 

 pr e    

 l oad   

consi d  

 braci ng  

 pre       

 l oaded   

kN/ memb.   

 cs t r c   

 l osnes  

   mm   

 H- sprg   

di r ct  i np 

 Yes/ No   

  H- sprg     

  cons t       

   kN/ m/ m    

  6. 000   Yes    Not  do       0. 01      0       No    - - - - - - - - - -   

 

  wal i ng mat er i al  

  mat er i al   

    mat eri al                                : SS400 

    al l owabl e  bendi ng st ress   Si g. a        : i nt eri or  c al c ul at i on 

  des i gn concept  

    wal i ng t ype                             : U- t ype 

    c hec ki ng equat i on                      : TL/ 10 

  use  

    us e name                               : 200 80 7. 5 11 

 

1. 6 Load 

ver t i c al  l oad appl i es  on r et ai ni ng wal l  
 

          
 vert i c al  l oad  

    kN/ m        

     Ri ght  wal l             0. 00  



 

 

1. 7 check cas e 
c heck case  i n exc avat i on 
 

  No  
 cons t ruct i on  

 condi t i on     

 braci ng  

    No    
      case  name       

 exv s ur f  

   G. L.    

    m     

  exv WT  

   G. L.    

    m     

 si mpl i f i ed  

 met hod      

   1  

   2  

 Ex s f - s t nd    

 Fi nal  Exc.     

    - -     

     1    

 Pr i mar y exc avat i on           

 Compl et i on t i me              

   42. 000 

   37. 500 

   39. 000 

   37. 500 

  none       

  Yes        

*   
 

  No  
 WT G. L.     surc har ge  kN/ m

2
   vi rt  s pr t  pt  

    G. L.  m   nat r l gr nd nat r l grnd    exv    

   1  

   2  

   39. 000  

   39. 000  

    10. 00 

    10. 00 

    0. 00  

    0. 00  

  i nt  cal c    

  i nt  cal c    

 

1. 8 bear i ng c apac i t y 

c heck met hod :  Temp.  Works  Gui d. H11, Met r o.  expr ess . H19, St d. Ds gn. Spec . Vol . 2( H18)  

 
 

  wal l         c ons t r uc t i on met hod        

 al l w     

 bear  c ap 

   FS     

good so i l    

as s umed N   

l ower  l i mi t  

 maxi mum s ki n      

 f r i c t i on of        

 cohesi ve  so i l      

   Ri ght  wal l  Per cus s i on met hod                   2. 0          5      Us e cohesi ve      

  Not e: Const ruc t i on met hod.  

    Auger combi ned pr ess - f i t ( 1) . . . s and f i l i ng 

    Auger combi ned pr ess - f i t ( 2) . . . t i p pr oc es sed by st r i ki ng- vi br at i ng- press  f i t  

  Not e: For  s of t  l ayer ( N<=2) ,  s ki n f i c t i on i s  i gnored.  

 

1. 9 bor i ng l og 

*  r i ght  wal l  

 

 

1. 10 Desi gn s t rengt h 

1. 10. 1 Set  val ue f o r des i gn 

( 1) Si mpl i f i ed met hod 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne( H11) ]  

    cons i dered Do   0. 3Gam. h cr i t er i a f or  act i ve  eart h press ure  c l ay t o cal c ul at e  embedment  l engt h 

    cons i dered. Not  do same hei ght  t o  s ur charge l d f or  exc avat i on dept h when coef f  i s cal c  f or  excavat i on dept h 

    se l f - st andi ng requi r ed embedment  est i mat e  c oef f i c i ent                  :  2. 50/ Bet a 

    mi n embedment  cr i t er i a                             :  Bas ed on desi gn s t rengt h 



 

 

  s o l di er  pi l e 

  Take  1. 00 t i mes  o f  pi l e  wi dt h when Bet a i s  c al cul at ed.  

  e t h pr ss  l d W under exv bt m and s i de  r es ul t : Temporary s t ruct ur e  c onst r uc t i on gui del i ne, Met ro . expr ess . H19 

    br ac i ng r eact i on f or ce  

      when exc avat i on:  Downward s har ed met hod 

      when removal :  Temp.  Wor ks  Gui d. Met r o.  expr ess . H19 

    t i e r od r eact i on f or ce :  Overhang beam di vi de met hod 

    raker  pi l e 

      t ake 1. 00 t i mes o f  pi l e  wi dt h f or  s t r ai ght  pi l e  Bet a c al c ul at i on 

      c oe f f i c i ent  i s  2. 50/ Bet a t o  es t i mat e requi red embedment  l engt h  

      i ni t i at i on poi nt  of  pas si ve  sl i p s urf ac e i s 1. 00/ Bet a 

 

( 2) Ear t h press ur e f or  sec t i on c al cul at i on 

  [ St andar d:  Temp.  Wor ks  Gui d. , Met r o.  expr es s . H19, St d. Dsgn. Spec. Vol . 2( H18) ,  Land i mpr o.  wal l ( H5) ]  

    sand                       2. 000 

    c l ay  

      c onst i t uency o f  c l ay j udgement  Nval ue     Nx      5. 000  

      s of t  c l ay      N<=Nx   6. 000 

      s t i f f  c l ay     N> Nx   4. 000 

 

( 3) Raker  pi l e ear t h press  c oef f i c i ent  of  l oad wi dt h 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne , Met r o. express . H19]  
 

 sandy so i l                        

     N<=10  

 10< N<=30  

 30< N      

        1. 000      

        2. 000      

        2. 000      

 cohesi ve  so i l                     

     N<=4   

  4< N<=8   

  8< N      

        1. 000      

        1. 000      

        1. 000      

 t r eat ment  ot her  t han pas si ve eart h press ur e   = ps sv et h pr ss    

 si de  r es i st ance  o f  pas si ve  eart h press ur e     c ons i der : Do       

 

( 4) Mi ni mum Embedment  dept h 

  [ Cont i nuous  wal l ]  

    se l f - st andi ng               3. 00( m)  

    when excavat i on wi t h s t r ut   3. 00( m)  

  [ Sol di er  pi l e ]  

    se l f - st andi ng               1. 50( m)  

    when excavat i on wi t h s t r ut   1. 50( m)  

 

( 5) Saf et y f act or  

  r equi r ed embedment  l engt h f r om equi l i bri um,  c hecki ng f ac t or  of  saf et y  Fs 1. 20 

  c onvent i onal  met hod 

    wal l  se l f - s t andi ng al l owabl e di s pl ac ement  

      wal l  se l f - st andi ng al l owabl e  di s pl acement  i s 3. 0% of  excavat i on dept h 

    al l owabl e  di s pl acement  when c hec ki ng s t i f f nes s  0. 300( m)  

    raker  pi l e al l owabl e  di s pl acement                0. 300( m)  

  e l as t o - pl as t i c   

    requi red el as t i c  r egi on r at i o    50. 0( %)  

 



 

 

( 6) Wat er  wei ght  

  wat er  uni t  wei ght  

   For  s t at i c  wat er  pr es sure(  s oi l  press ur e and wat er  pres sure  c al c ul at i on )  10. 00( kN/ m3)  

   Ot her  t han s t at i c  wat er  pr es sure(  exc avat i on bot t om st abi l i t y)    10. 00( kN/ m
3
)  

 

( 7) Beari ng c apac i t y c oef f i c i ent  

  [ St andar d:  Temp.  Wor ks  Gui d. H11, Met r o.  expr es s. H19, St d. Dsgn. Spec. Vol . 2( H18) ]  

    coef f i c i ent  by Const ruct i on met hod 
 

 cons t r uc t i on met hod                                             Al p.        Bet a    

 perc us s i on dr i vi ng met hod                                    

 vi br at i on met hod                                              

 pr ss   i n                                                      

 pr e- bor i ng met hod( sand f i l l i ng)                               

 pr e- bori ng met hod( perc us si on, vi br at i on,  pr ss  t i p 
embedment )    

    1. 0   

    1. 0   

    1. 0   

    0. 0   

    1. 0   

    0. 0   

     1. 0   

     0. 9   

     1. 0   

     0. 5   

     1. 0   

     0. 5   

    st ee l  pi pe pi l e ret ai ni ng wal l :   maxi mum ski n f r i c t i on upper l i mi t  
 

 cons t r uc t i on met hod                                   s and      c ohesi ve    

 perc us si on dr i vi ng met hod, vi brat i on met hod 
kN/ m2  

     100          150    

 dr i l l  and pr ss   cast i ng met hod             kN/ m
2
       50          100    

    cont i nuous under gr ound wal l :   maxi mum s ki n f r i c t i on upper  l i mi t  
 

                                              s and      c ohes i ve    

 maxi mum s ki n f r i ct i on upper  l i mi t  kN/ m2      200          150    



 

 

I I  Cal cul at i on r esul t s 

1 Si mpl i f i ed met hod 

1. 1 desi gn 

1. 1. 1 compl e t i on t i me  

( 1) c heck c ondi t i on 

  s t at e    :  Fi nal  exc avat ed t i me 

  c ase  name:  Compl et i on t i me 

 

1) c hec k condi t i on 
 

 nat ur al  ground s ur f ace           

 excavat i on                      

 l owes t  st rut                     

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     44. 000  

     37. 500  

     43. 000  

 wat er  t abl e  at  nat ur al  gr ound   

 wat er  t abl e  at  exc avat i on       

  G. L. ( m)  

  G. L. ( m)  

     39. 000  

     37. 500  

 surc har ge  at  nat ur al  gr ound  q  

 surc har ge  at  exc avat i on      q  

  kN/ m2   

  kN/ m2   

      10. 00  

       0. 00  

 

2) gr ound c ondi t i on 

    * nat ur al  ground  
 

 No 

     el evat i on      
    gr ound     

     t ype       

 s oi l  

  N   

 val   

 s oi l  uni t  wei ght    i nt er na
l  

f r i c  agl  

  
( deg. )

  wal l    

f r i c  agl  

 ( deg. )   
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

 ( kN/ m3)   

  1 

  2 

  3 

  4 

  5 

   44. 000 

   40. 000 

   39. 000 

   37. 500 

   32. 000 

   40. 000 

   39. 000 

   37. 500 

   32. 000 

   25. 000 

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

 27. 0 

 24. 0 

 24. 0 

 24. 0 

 50. 0 

     18. 0  

     18. 0  

     18. 0  

     18. 0  

     18. 0  

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

    25. 0 

    25. 0 

    25. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 

    12. 5 

    12. 5 

    12. 5 

 



 

 

 No 

           cohes i on            unc cmpr    

 st rg  qu   

   ( kN/ m2)   

 df rm      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co    

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  bas e    

  G. L. ( m)  

  1 

  2 

  3 

  4 

  5 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   44. 000 

   40. 000 

   40. 000 

   40. 000 

   32. 000 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

     75600 

     67200 

     67200 

     67200 

    140000 
 

 

    *  excavat i on si de  
 

 No 

     el evat i on      

    gr ound     

     t ype       

 ave  

  N   

 val   

 s oi l  uni t  wei ght    i nt erna
l  

f r i c  agl  

  
( deg. )  

 wal l     

f r i c  agl  

  ( deg. )  
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

( kN/ m3)    

  1 

  2 

   37. 500 

   32. 000 

   32. 000 

   25. 000 

Sandy          

Sandy          

 24. 0 

 50. 0 

     18. 0 

     18. 0 

      9. 0 

      9. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 
 

 No 

           cohes i on            unc cmpr    

 st rg  qu   

   ( kN/ m2)   

 df r m      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co    

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  base     

  G. L. ( m)  

  1 

  2 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

   40. 000  

   32. 000  

       20. 0 

       20. 0 

     67200 

    140000 
 

( 1)  

( 2)  embedment  l engt h cal c ul at i on 

1) r esul t  s ummery 

      c as e name:  Compl et i on t i me 

      anal ysi s  met hod :  embedment  l engt h i s  c al c ul at ed f rom moment  bal ance  at  l owes t  st r ut  
 

 excavat i on dept h                                        ( G. L.  37. 500) m 

 req embd L  

 s af et y f ac t or                F     

 bal anc e dept h               Z( m)   

 r equi r ed embedment  l engt h   D( m)   

   1. 200               

   2. 960( G. L.  34. 540) m 

   3. 552( G. L.  33. 948) m 

 vi rt ual  support  poi nt  de pt h Y( m)      1. 732( G. L.  35. 768) m 

 mi ni mum embedment  l engt h                 ( m)        3. 000( G. L.  34. 500) m 

 f i nal  embd 
L 

 f i nal  embedment  l engt h L   ( m)        6. 500( G. L.  31. 000) m 

              j udge                        O,             

 f i nal  al l  l engt h                                  14. 000m              



 

 

 

    * sum of  ext er nal  f orc es  at  t he  bal anc ed dept h ( G. L.  34. 540) m.   
 

     i t em                moment                      hor i zont al  f orc e       

Ac t i ve si de 

Compr e. si de 

 Ma+Mw( kN. m/  m )      

 Mp( kN. m/ m )           

    1372. 11 

    1374. 62 

 Pa( kN/ m )      

 Pp( kN/ m )      

     247. 03  

     190. 07  

 rat i o(  Mp/ (  Ma+ Mw)  )                                        1. 0           

 vi rt ual  s upport  poi nt  dept h  ( Y)   m                        1. 732          

    Mp i s  a moment  at  l owest  st rut ,  so  ass umed bear i ng dept h Y i s  modi f i ed by t he next  equat i on.  

    vi rt ual  s uppor t  po i nt  dept h (  Y)  = Mp/ Pp-  (  l owes t  st r ut  pl ac e -  excavat i on bas e) .  

 

( 3) c al cul at i on of  member  f or c e 

1) r esul t  s ummery 

      c as e name:  c ompket i on t i me 

      anal ysi s  met hod :  check as a s i mpl e  beam wi t h a span bet ween st r ut  and vi r t ual  support  po i nt .  

              ear t h pr es sure  i s t aken t he eart h press ur e f or  embedment  l engt h c al c ul at i on.  



 

 

 

    * si ngl e span suppor t ed at  l owes t  st rut  and vi r t ual  s uppor t  poi nt  
 

 l owest  s t rut  dept h                       

 vi rt ual  s uppor t  po i nt  dept h             

 si mpl e  beam s pan                         

     m      

     m      

     m      

        ( G. L.  43. 000) m 

        ( G. L.  35. 768) m 

        7. 232          

 max 
bendi ng  

 moment       

 moment               Mmax   

 dept h( f r om st rut )           

kN. m/ m      

     m      

      146. 04           

   4. 011( G. L.  38. 989) m 

 shear 
f or ce   

 s hear  f orc e          Smax   

 dept h( f r om st rut )           

kN/ m        

     m      

       62. 90           

   6. 218( G. L.  36. 782) m 

 reac t i on    
 upper  reac t i on f orc e RA   

 l ower  reac t i on f orc e RB   

kN/ m        

kN/ m        

       53. 36           

       62. 90           

*max         

 
di s pl ac eme
nt  

 di spl acement      Del . max   

 dept h( f r om st rut )           

     m      

     m      

        0. 0124         

   3. 616( G. L.  39. 384) m 

      *re f erence  val ue   

3) r et ai ni ng wal l  st i f f ness  c hec k  

      never t hel ess  wal l  st r es s has  al l owanc e,  not  t o def or m r et ai ni ng wal l  wi t hi n a c er t ai n l evel ,   

    chec ki ng enough st i f f nes s  ass ur ed.  s o di s pl ac ement  mus t  be  s at i sf i ed t he  f ol l owi ng equat i on.  

     

        Del . = Del . 1+ Del . 2<=Del . a 

        wher e,   

          Del .  :  t ot al  ret ai ni ng wal l  di s pl acement  

          Del . 1:  maxi mum di spl ac ement  c al cul at ed as a si mpl e beam 

 

          Del . 2:  i nf l uenc e di s pl ac ement  at  e l ast i c  s uppor t  

              Del . 2'  = R/ , 

              Del . 2  = Del . 2 '  / 2 

          Del . a:  al l owabl e di s pl ac ement  

      c al cul at i ng model  i s  SS beam at  t op s t r ut  and an e l ast i c  suppor t  o f  hal f  o f  embeded dept h,   

    l oad i s  t aken eart h pr es s ur e f or  s ec t i on chec k and wat er  pres sure  t hroughout  a span.  

  i f  a l d has  t rapezoi dal  ds t r ,  c onver t  t o  an c onvers i on uni f orm ds t r  l d  wi t h t he same i nt ens i t y.  
  

              Del . 1 =   
5*  w* L4

384* EI Al p.



 

 

 r i gi d s upport  l evel  ( t op st rut )                          

 vi rt ual  s uppor t  po i nt  dept h           Y                 

 1/ 2 of  vi rt ual  support  po i nt  dept h                      

 si mpl e  beam s pan                      L                  

 i nt ens i t y appl i ed on a s i mpl e  beam    P                 

equi val ent  uni f orm di s t r i but i on l oad  w= P/ L       

   G. L. ( m)     

       m      

   G. L. ( m)     

       m      

  kN/ m        

kN/ m2

    43. 000       

     1. 732       

    36. 634       

     6. 366       

   151. 50        

23. 799      

Del
. 1 

 Young' s modul us                  E                  

 moment  o f  i ner t i a o f  area       I                  

 e f f ect i ve r at e( di spl ac ement )     Al p.               

 de f ormat i on of  cent er  i n s pan   Del . 1             

  * 108kN/ m2  

  m4/ m        

     - - - - -     

       m      

     2. 000       

     0. 00068380  

     0. 450       

     0. 0083      

Del
. 2 

 modul us of  s ubgrade r eac t i on    kH                

 wal l  wi dt h                      B                  

 s i de  area of  s pri ng bl oc k pi l e  A= B* Y           

 s pri ng c onst ant                  ,= kH* A          

 r eac t i on f or ce                   R= w* L/ 2         

 e l as t i c  suppor t  di s pl acement     Del . 2'  = R/ ,      

     kN/ m3    

       m      

       m2     

     kN/ m2    

  kN/ m        

       m      

         16147   

     1. 000       

     1. 7321      

         27969   

    75. 75        

     0. 0027      

 t ot al  wal l  di s pl ac ement   Del .  = Del . 1+ Del . 2                   m           0. 0096      

 posi t i on ( a hal f  o f  span)                                   G. L. ( m)         39. 817       

 al l owabl e  di s pl ac ement                 Del . a                    m           0. 300       

 Judge                                                         - - - - -             O,       

    *  t ot al  i nt ensi t y appl i ed on a si mpl e beam(  P)   
 

 No 
  dept h   

   GL( m)   

  t hk   

   h    

   ( m)   

 ac t i on l oad  

      p       

    kN/ m2     

   l oad    

     P     

kN/ m       

  1 

    

   43. 000 

   42. 811 

  0. 189 

        

         0. 00 

         0. 00 

      0. 00 

           

  2 

    

   42. 811 

   40. 000 

  2. 811 

        

         0. 00 

        20. 54 

     28. 87  

           

  3 

    

   40. 000 

   39. 000 

  1. 000 

        

        20. 54 

        27. 84 

     24. 19  

           

  4 

    

   39. 000 

   37. 500 

  1. 500 

        

        27. 84 

        48. 32 

     57. 13  

           

  5 

    

   37. 500 

   36. 782 

  0. 718 

        

        48. 32 

        47. 31 

     34. 33  

           

  6 

    

   36. 782 

   36. 634 

  0. 148 

        

        47. 31 

        47. 10 

      6. 99 

           

    

Si g 
                                

           

    151. 50 

    *  Hori zont al  modul us  o f  s ubgr ade react i on  

      Hori zont al  modul us  o f  s ubgr ade r eact i on i s an aver age val ue  t o vi r t ual  s uppor t  po i nt ,  us i ng 

t he  equat i on 

 

          wher e,   

            Et a:  c oef f i c i ent  f or  wal l  t ype(  = 1. 00)   

                 i n c ase  o f  cont i nuous wal l     Et a= 1                 

            kHo:  H- modul us  o f  subgrade react i on equi v al ent  t o t hat  of   a 30c m s t i f f ness  round pl at e .   

 

                Eo:  ground def ormat i on modul us  o f  def or mat i on( kN/ m2)  

                Al p. :  c oef f i c i ent  f or  ground def ormat i on st i f f ness  
 

 No 
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi c kness   

   h  ( m)   

 Al p. Eo   

 ( kN/ m2)   

   kHo    

 ( kN/ m3)   

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

  1    37. 500    35. 768      1. 732     67200 
   
224000 

    16147      27969 

Si g                          1. 732                                    27969 

                ave  kH= Si g. (  kH* h)  / Si g. h=    16147(  kN/ m3)   

            BH:  convers i on wi dt h o f  l oad  10. 0( m)   

        kH = Et akHo ( BH

0. 3 )
( -

3

4 )

                kHo =   
1

0. 3
  Al p. Eo



 

 

( 4) c al cul at i on of  braci ng r eac t i on f o rc e 

1) r esul t  s ummery 

      anal ysi s  met hod :  Overhang s t r ut  met hod 

 
 

   No   
  dept h   

 G. L.  ( m)  
          

 suppor t   

 G. L.  ( m)  

 r eac t i on f orc e  

      kN/ m       

 braci ng reac t i on f orc e  

            kN/ m         

      1 

        

   43. 000 

          

 up  s pan 

 l ow s pan 

 - - - - - - - -  

   35. 768 

 - - - - - - - - - - - - - -   

           53. 36 

                   53. 36 

                         

    t i mberi ng r eac t i on= t i mberi ng No. ( n) up spansprt  r ct + r eact i on o f  l ower  s upport  

    up s pan bt  f oc us i ng br ac i ng and j ust  above.  Support  at  braci ng above t mb No( n) .  

    up s pan bt  f oc us i ng br ac i ng and j ust  be l ow.  Support  at  braci ng bel ow t mb No( n) .  

1. 1. 2 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : 28PU+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue      

 sect i on modul us         Z     

 di t t o e f f ec t i ve rat e    Al p.  

 cr os s s ec t i onal  ar ea   A    

  *  103( mm3/ m)   

     - - - - - - - -    

  *  102( mm2/ m)   

          3000 

         0. 600 

        226. 00 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

*  106( N. mm/ m )   

  axi al  f orc e   

       N        

* 103( N/ m )  

  s hear f orc e     

        S        

*  103( N/ m )   

 Max.                   146. 04             0. 00            62. 90 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm
2
)  

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a



 

 

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  

 
 

  s t at e    
   st r ess    

   N/ mm2   

 al l owabl e st r es s 

      N/ mm2       
  Judge   

 Max.             81. 1              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   st r ess    

     Tau    

   N/ mm2   

 al l owabl e st r es s 

       Taua        

      N/ mm2       

  Judge   

 Max.              2. 8              150. 0    O,    
 

      Tau =   
S

A
  <=  Taua



 

 

2 El as t o- pl ast i c  met hod  

2. 1 Ri ght  wal l  desi gn 

2. 1. 1 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : 28PU+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue      

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)   

     - - - - - - - -    

  * 10
2
( mm

2
/ m)   

          3000 

         0. 600 

        226. 00 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

*  106( N. mm/ m )   

  axi al  f or ce    

       N        

*  103( N/ m )  

  s hear f orc e     

        S        

*  103( N/ m )   

 Max.                   123. 77             0. 00            76. 35 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st r ess    

   N/ mm2   

 al l owabl e  s t r es s  

      N/ mm2       
  Judge   

 Max.             68. 8              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   st r es s   

     Tau    

   N/ mm2   

 al l owabl e  s t ress   

       Taua         

      N/ mm2       

  Judge   

 Max.              3. 4              150. 0    O,    
 
 
 

  

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

2. 1. 2 El as t i c- Pl ast i c  anal ys i s  r esul t s 

( 1) Pri mary exc avat i on 

1) anal ys i s  r es ul t s (  l at t eral  pr ess ur e,  el as t i c  reac t i on f orc e ,  di spl ac ement s )   
 

 node  

  No  

    GL    

     m    
     st at e      

ef f  act i ve l t r l  pr es s ur e  

      Pae  kN/ m2         

  e f f ec t i ve    

 pass i ve l t r l   

 pr es sure  Ppe  

    kN/ m       

 gr nd spr  

    kH    

  kN/ m/ m  

   di sp   

   Del .    

    mm    

 el st  r ct  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   45. 000  

   44. 500  

   44. 000  

   43. 500  

   43. 000  

   42. 500  

   42. 000  

   41. 500  

   41. 000  

   40. 500  

   40. 080  

   40. 000  

   39. 500  

   39. 000  

   38. 500  

   38. 000  

   37. 500  

   37. 000  

   36. 500  

   36. 000  

   35. 500  

   35. 000  

   34. 500  

   34. 000  

   33. 500  

   33. 000  

   32. 500  

   32. 000  

   31. 500  

   31. 000  

                

                

                

                

                

                

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       0. 00 

       0. 00 

       1. 48 

       2. 96 

       4. 45 

       5. 93 

       4. 38 

       2. 84 

       1. 30 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        0. 00 

        0. 00 

        0. 00 

        1. 48 

        2. 96 

        4. 45 

        5. 93 

        4. 38 

        2. 84 

        1. 30 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

         10. 20 

         28. 89 

         40. 20 

         46. 98 

         29. 54 

         37. 81 

         74. 13 

         84. 65 

         90. 46 

         95. 49 

        100. 52 

        105. 54 

        110. 57 

        115. 60 

        120. 62 

        125. 65 

        130. 67 

        135. 70 

        140. 73 

        145. 75 

        150. 78 

        155. 81 

        160. 83 

         82. 30 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     4541 

     9083 

     9083 

     8357 

     4541 

     4763 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

    12447 

    16820 

     8410 

    - 1. 87 

    - 1. 67 

    - 1. 47 

    - 1. 26 

    - 1. 06 

    - 0. 86 

    - 0. 67 

    - 0. 49 

    - 0. 34 

    - 0. 21 

    - 0. 13 

    - 0. 12 

    - 0. 05 

     0. 00 

     0. 03 

     0. 04 

     0. 05 

     0. 05 

     0. 04 

     0. 03 

     0. 02 

     0. 02 

     0. 01 

     0. 01 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      3. 0 

      4. 5 

      3. 1 

      1. 8 

      0. 6 

      0. 6 

      0. 4 

      0. 0 

     - 0. 2 

     - 0. 3 

     - 0. 4 

     - 0. 4 

     - 0. 3 

     - 0. 3 

     - 0. 2 

     - 0. 1 

     - 0. 1 

     - 0. 1 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 1 

      0. 0 

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

 

  



 

 

2) pri mar y excavat i on anal ysi s res ul t  (  member f orc e,  di spl acement )   

    Mmax   =       0. 3kN. m/ m ( wor ki ng pos G. L.    34. 50m)  Mmi n   =      - 7. 2kN. m/ m ( wor ki ng pos G. L.    40. 50m)  

    Smax   =       2. 3kN/ m   ( wor ki ng pos G. L.    39. 50m)  Smi n   =      - 5. 9kN/ m   ( worki ng pos  G. L.    42. 00m)  

    Del . max=    0. 05mm       ( wor ki ng pos G. L.    37. 50m)  Del . mi n=   - 1. 87mm       ( wor ki ng pos G. L.    45. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      shear  f or ce        

          kN/ m             di sp   

    mm    

    br c      

   H- r ct     

    kN/ m       upper      bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 080 

   40. 000 

   39. 500 

   39. 000 

   38. 500 

   38. 000 

   37. 500 

   37. 000 

   36. 500 

   36. 000 

   35. 500 

   35. 000 

   34. 500 

   34. 000 

   33. 500 

   33. 000 

   32. 500 

   32. 000 

   31. 500 

   31. 000 

 
- - - - - - - - - -  

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 5 

       - 1. 7 

       - 4. 0 

       - 6. 1 

       - 7. 0 

       - 7. 2 

       - 6. 8 

       - 6. 7 

       - 5. 7 

       - 4. 6 

       - 3. 4 

       - 2. 4 

       - 1. 5 

       - 0. 9 

       - 0. 4 

        0. 0 

        0. 2 

        0. 3 

        0. 3 

        0. 3 

        0. 2 

        0. 2 

        0. 1 

        0. 1 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 5 

       - 1. 7 

       - 4. 0 

       - 6. 1 

       - 7. 0 

       - 7. 2 

       - 6. 8 

       - 6. 7 

       - 5. 7 

       - 4. 6 

       - 3. 4 

       - 2. 4 

       - 1. 5 

       - 0. 9 

       - 0. 4 

        0. 0 

        0. 2 

        0. 3 

        0. 3 

        0. 3 

        0. 2 

        0. 2 

        0. 1 

        0. 1 

        0. 0 

 
- - - - - - - - - -  

 
- - - - - - - - - -  

        0. 0 

        0. 0 

       - 0. 4 

       - 1. 5 

       - 3. 3 

       - 5. 9 

       - 5. 5 

       - 2. 8 

       - 0. 7 

        0. 8 

        1. 4 

        1. 9 

        2. 3 

        2. 3 

        2. 1 

        1. 7 

        1. 3 

        1. 0 

        0. 7 

        0. 4 

        0. 2 

        0. 1 

        0. 0 

       - 0. 1 

       - 0. 1 

       - 0. 1 

       - 0. 1 

       - 0. 1 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 4 

       - 1. 5 

       - 3. 3 

       - 2. 9 

       - 1. 0 

        0. 3 

        1. 1 

        1. 4 

        1. 9 

        2. 3 

        2. 3 

        2. 1 

        1. 7 

        1. 3 

        1. 0 

        0. 7 

        0. 4 

        0. 2 

        0. 1 

        0. 0 

       - 0. 1 

       - 0. 1 

       - 0. 1 

       - 0. 1 

       - 0. 1 

        0. 0 

 - - - - - - - - - -  

    - 1. 87  

    - 1. 67  

    - 1. 47  

    - 1. 26  

    - 1. 06  

    - 0. 86  

    - 0. 67  

    - 0. 49  

    - 0. 34  

    - 0. 21  

    - 0. 13  

    - 0. 12  

    - 0. 05  

     0. 00 

     0. 03 

     0. 04 

     0. 05 

     0. 05 

     0. 04 

     0. 03 

     0. 02 

     0. 02 

     0. 01 

     0. 01 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

     0. 00 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 

    *  pr e- di s pl ac ement  and l oadi ng equi val ent  t o pr e- di spl acement  

      when st rut  i s  ef f ect i ve  af t er  next  s t ep,  a l oad f or  pre- di s pl ac ement  i s appl i ed.  
 

 node  

  No  

 di spl ac ement   

    Del . x      

      mm       

 re l eas e  

  Del . L   

    mm    

 prec edi ng     

 di s pl acement   

    Del . o       

      mm       

 braci ng    

 s pr i ng     

     ,s      

    kN/ m    

 pr ec edi ng     

 di spl acement   

 l oad          

      kN/ m     

    5          - 1. 06      0. 00          - 1. 06     22805. 6         - 24. 24 

    wher e,   

      Del . x:  wal l  di spl acement  at  s t r ut  l evel ( - >) + )  

      Del . L:  cons t r uct i on r el ease  

      Del . o :  pr e- di s p( - >) + )  Del . o=Del . x- Del . L 

  



 

 

( 2) Compl et i ont i me 

1) anal ys i s  r es ul t s ( l at er al  pr es s ur e,  e l as t i c  r eac t i on f orc e,  di spl ac ement s )   
 

 node  

  No  

    GL    

     m    
     st at e       

ef f  ac t i ve l t r l  pr es sure  

      Pae  kN/ m2         

  ef f ec t i ve     

 pas s i ve l t r l   

 pres sure  Ppe  

    kN/ m       

 gr nd s pr  

    kH    

  kN/ m/ m  

   di s p   

   Del .    

    mm    

 e l st  r ct  

    R     

   kN/ m       t op        bot t om   

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 080 

   40. 000 

   39. 500 

   39. 000 

   38. 500 

   38. 000 

   37. 500 

   37. 000 

   36. 500 

   36. 000 

   35. 500 

   35. 000 

   34. 500 

   34. 000 

   33. 500 

   33. 000 

   32. 500 

   32. 000 

   31. 500 

   31. 000 

                

                

                

                

St rut            

                

                

                

                

                

                

                

                

                

                

                

Pl a. zone        

Pl a. zone        

Pl a. zone        

Pl a. zone        

Pl a. zone        

Pl a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       0. 00 

       0. 00 

       2. 57 

       5. 13 

       7. 70 

      10. 27 

      12. 84 

      15. 40 

      17. 97 

      20. 13 

      20. 54 

      24. 19 

      27. 84 

      33. 95 

      40. 06 

      46. 16 

      44. 44 

      42. 72 

      41. 00 

      39. 28 

      37. 56 

      35. 84 

      34. 12 

      32. 40 

      30. 68 

      28. 96 

      27. 24 

      25. 52 

      23. 80 

        
0. 00 

        
0. 00 

        
0. 00 

        
2. 57 

        
5. 13 

        
7. 70 

       
10. 27 

       
12. 84 

       
15. 40 

       
17. 97 

       
20. 13 

       
20. 54 

       
24. 19 

       
27. 84 

       
33. 95 

       
40. 06 

       
46. 16 

       
44. 44 

       
42. 72 

       
41. 00 

       
39. 28 

       
37. 56 

       
35. 84 

       
34. 12 

       
32. 40 

       
30. 68 

       
28. 96 

       
27. 24 

       
25. 52 

    
- - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

        - 24. 24 

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

          9. 42 

         22. 61 

         27. 63 

         32. 66 

         37. 69 

         42. 71 

         47. 74 

         52. 77 

         57. 79 

         62. 82 

         67. 84 

         72. 87 

         77. 90 

         40. 83 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

    22806 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     4037 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

     8073 

    12447 

    16820 

     8410 

     6. 58 

     4. 04 

     1. 50 

    - 1. 05 

    - 3. 59 

    - 6. 12 

    - 8. 54 

   - 10. 76 

   - 12. 68 

   - 14. 23 

   - 15. 20 

   - 15. 35 

   - 15. 98 

   - 16. 12 

   - 15. 75 

   - 14. 92 

   - 13. 69 

   - 12. 16 

   - 10. 46 

    - 8. 71 

    - 7. 05 

    - 5. 55 

    - 4. 27 

    - 3. 23 

    - 2. 40 

    - 1. 74 

    - 1. 20 

    - 0. 75 

    - 0. 33 

     0. 07 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     57. 7 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

     34. 5 

     26. 0 

     19. 3 

     14. 0 

      9. 7 

      9. 3 

      5. 5 

     - 0. 6 

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

 



 

 

2) c ompl et i ont i me anal ysi s  resul t  (  member f orc e ,  di s pl acement )   

    Mmax   =     123. 8kN. m/ m ( worki ng pos  G. L.    39. 50m)  Mmi n   =     - 59. 9kN. m/ m ( wor ki ng pos G. L.    34. 50m)  

    Smax   =      55. 1kN/ m   ( wor ki ng pos G. L.    43. 00m)  Smi n   =     - 76. 4kN/ m   ( worki ng pos  G. L.    37. 00m)  

    Del . max=    6. 58mm       ( wor ki ng pos G. L.    45. 00m)  Del . mi n=  - 16. 12mm       ( wor ki ng pos G. L.    39. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      shear  f or ce        

          kN/ m             di s p   

    mm    

    brc      

   H- rc t     

    kN/ m       upper       bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 

   26 

   27 

   28 

   29 

   30 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 080 

   40. 000 

   39. 500 

   39. 000 

   38. 500 

   38. 000 

   37. 500 

   37. 000 

   36. 500 

   36. 000 

   35. 500 

   35. 000 

   34. 500 

   34. 000 

   33. 500 

   33. 000 

   32. 500 

   32. 000 

   31. 500 

   31. 000 

 
- - - - - - - - - -  

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 9 

       25. 9 

       50. 8 

       73. 1 

       92. 2 

      107. 4 

      116. 8 

      118. 2 

      123. 8 

      123. 3 

      115. 7 

       99. 7 

       73. 7 

       41. 1 

        8. 8 

      - 20. 5 

      - 43. 6 

      - 57. 7 

      - 59. 9 

      - 53. 8 

      - 43. 1 

      - 31. 0 

      - 19. 4 

      - 10. 3 

       - 3. 4 

        0. 0 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 9 

       25. 9 

       50. 8 

       73. 1 

       92. 2 

      107. 4 

      116. 8 

      118. 2 

      123. 8 

      123. 3 

      115. 7 

       99. 7 

       73. 7 

       41. 1 

        8. 8 

      - 20. 5 

      - 43. 6 

      - 57. 7 

      - 59. 9 

      - 53. 8 

      - 43. 1 

      - 31. 0 

      - 19. 4 

      - 10. 3 

       - 3. 4 

 - - - - - - - - - -  

 
- - - - - - - - - -  

        0. 0  

        0. 0  

       - 0. 6 

       - 2. 6 

       51. 9 

       47. 4 

       41. 6 

       34. 5 

       26. 2 

       18. 2 

       16. 6 

        5. 4  

       - 7. 6 

      - 23. 1 

      - 41. 6 

      - 63. 1 

      - 76. 4 

      - 75. 5 

      - 68. 8 

      - 56. 2 

      - 37. 8 

      - 13. 4 

        3. 6  

       13. 0 

       16. 5 

       15. 7 

       11. 3 

        7. 4  

        0. 6  

        0. 0 

        0. 0 

        0. 0 

       - 0. 6 

       55. 1 

       51. 9 

       47. 4 

       41. 6 

       34. 5 

       26. 2 

       18. 2 

       16. 6 

        5. 4 

       - 7. 6 

      - 23. 1 

      - 41. 6 

      - 53. 7 

      - 53. 7 

      - 47. 9 

      - 36. 2 

      - 18. 6 

        4. 9 

       21. 1 

       29. 6 

       32. 3 

       30. 6 

       25. 4 

       20. 6 

       12. 9 

 - - - - - - - - - -  

     6. 58 

     4. 04 

     1. 50 

    - 1. 05 

    - 3. 59 

    - 6. 12 

    - 8. 54 

   - 10. 76 

   - 12. 68 

   - 14. 23 

   - 15. 20 

   - 15. 35 

   - 15. 98 

   - 16. 12 

   - 15. 75 

   - 14. 92 

   - 13. 69 

   - 12. 16 

   - 10. 46 

    - 8. 71 

    - 7. 05 

    - 5. 55 

    - 4. 27 

    - 3. 23 

    - 2. 40 

    - 1. 74 

    - 1. 20 

    - 0. 75 

    - 0. 33 

     0. 07 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

       57. 7 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 



 

 

3 Bear i ng capac i t y 

3. 1 Bear i ng c apac i t y 

3. 1. 1 chec k condi t i on 

  ( 1)  chec k met hod :  Temp.  Wor ks Gui d. H11, Met ro .  expr es s. H19, St d. Ds gn. Spec . Vol . 2( H18)  

  ( 2)  cons t ruct i on met hod:  Per c us si on met hod 

  ( 3)  chec k c ondi t i on:  Dec i ded dept h o f  embedment  c hecki ng r es ul t s 
 

 chec k ps    

 exv bs ps    

 embd L   L  

 G. L. ( m)   

 G. L. ( m)   

   m      

     31. 000  

     37. 500  

      6. 500  

3. 1. 2 vert i c al  bear i ng c apac i t y c hecki ng 

  ( 1)  al l owabl e  ver t i c al  beari ng capac i t y(  Ra)  

 
 

  FS    

   n    

 so i l  ul t i mat e   

   bear  c ap     

      Ru        

     ( kN)        

 al l w V-     

 bear  c ap   

     Ra     

    ( kN)     

  V- l oad    

     N      

    ( kN)     

 Judge  

   2. 00       1244. 80        622. 40        0. 00   O,   

  ( 2)  ul t i mat e bear i ng c apac i t y(  Ru)  

      Ru = qd * A + U *  Sum( Li  * f si )  

      1)  ret ai ni ng wal l  t i p area and per i met er  
 

 t i p ar ea  

    A      

   ( m2)     

 peri met er   

     U      

    ( m)      

    0. 0226      1. 0000 

      2)  ul t i mat e bear i ng c apac i t y qd 

        qd=  200Al p. N 

 

        *  aver age Nval ue (  N2)  r ange  :  2m over  t i p 
 

 bear i ng capaci t y  

 f ac t or  by         

 c ons t r uc t i on      

 c ondi t i on         

      Al p.          

       t i p gr ound N val ue          ul t i mat e  

 bear i ng   

 capac i t y  

    qd     

 ( kN/ m2)    

 t i p     

 Nval ue   

    N1   

 aver age  

 N val ue  

    N2    

 t i p gr ound  

 N val ue     

     N       

        1. 0            50. 0     37. 0         40. 0    8000. 00  

          Cal c ul at i on bas e on Nval ue  ( N2)  ar ound t i p 
 

 No 
  upper    

  G. L. ( m)  

  bot t om  

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 N- val   

   Ni    
    Li *  Ni      

  1 

  2 

   33. 000 

   32. 000 

   32. 000 

   31. 000 

  1. 000 

  1. 000 

   24. 0 

   50. 0 

         24. 00 

         50. 00 

Si g                       2. 000                  74. 00 

      3)  c i rc umf er ence  f r i c t i on f orc e(  Si g. Li * f i )  

        *  s and :  f i = 2Bet aNs(  not e ;  Ns <=50 

        *  c l ay (  by c ohes i on)  :  f i =   Bet aNc (  not e ;  Nc <=150kN/ m
2
)  

        *  c oef f i c i ent  o f  ski n f r i c t i on wi t h c ons t r uct i on met hod:  Bet a= 1. 0 

        *  Nval ue  <=2  f i = 0. 0 i n weak s oi l  

        *  al l  f r i c t i on resi st anc e Si g. Li *  f i =  1064. 00( kN/ m)  

        (  excavat i on si de)  
 

      Ra =   
1

n
 Ru >= N

        N =  
N1+N2

2
 ( <=40)



 

 

 No 

  t hk   

   Li    

  ( m)    

 sand   

 N val   

   Ns   

 c l ay   

  coh   

   Nc    

 max ski n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 ski n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  5. 500 

  1. 000 

   24. 0 

   50. 0 

  - - - - -  

  - - - - -  

      48. 00 

     100. 00  

        264. 00 

        100. 00 

Si g   6. 500                                     364. 00 

        (  nat ur al  gr ound )  
 

 No 

  t hk   

   Li    

  ( m)    

 sand   

 N val   

   Ns    

 c l ay   

  c oh   

   Nc    

 max s ki n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 ski n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  3 

  4 

  5 

  4. 000 

  1. 000 

  1. 500 

  5. 500 

  1. 000 

   27. 0 

   24. 0 

   24. 0 

   24. 0 

   50. 0

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

      54. 00 

      48. 00 

      48. 00 

      48. 00 

     100. 00 

        216. 00 

         48. 00 

         72. 00 

        264. 00 

        100. 00 

Si g  13. 000                                     700. 00 
 



 

 

4 Br ac i ng,  Raker  pi l e c al cul at i on 

4. 1 t i e  rod desi gn 
( 1) appl i ed member  

  us i ng t i e  r od di amet er         : t i e  rod di amet erPhi 28. 0( mm) * usi ng  # n=2 

  us i ng mat er i al                  : hi gh t ens i on st eel 690 

  al l owabl e  t ensi l e  st ress           : Si g. a = 264( N/ mm2)  

  t i e rod i ns t al l at i on s paci ng     : L = 1. 800( m)  

  s c rew par t ( l i st ed,  e f f ec t i ve  cr os s s ec t i onal  ar ea)  : M33( A = 694. 0mm2)  

( 2) t i e  r od c al c ul at i on of  member  f orc e 

  t i e rod t ensi on i s  c al cul at ed wi t h t i e  r od reac t i on and spac i ng usi ng t he f o l l owi ng equat i on.  

    T = Ra* L = 54. 07*  1. 800 = 97. 33( kN/ uni t )  

    wher e ,   

      T : t i e r od t ensi on( kN/ uni t )  

      Ra: t i e r od r eact i on f or ce( kN/ m)  

      La: t i e r od i ns t al l at i on i nt erval  ( m)  

( 3) t i e  r od s t r ess  c al c   

  t i e rod s t r es s shoul d be  s at i sf i ed t he  f ol l owi ng equat i on.   

 

    wher e ,   

      Si g.  : t i e rod st r ess . ( N/ mm2)  

      Si g. a: al l owabl e t ens i l e  s t r ess ( N/ mm2)  

      n    : us i ng  number  

      A    : us i ng c ross  s ec t i onal  ar ea ( mm
2
)  

 

4. 2 Des i gn of  raker  pi l e 

4. 2. 1 Di mens i ons  of  a pi l e 

  Di mens i ons of  a pi l e  are  as f ol l ows .  

( 1) us i ng mat er i al  

  Type  : H s t eel  pi l e ( B = 250mm)  

  Us e  : H 250 250  9 14 
 

   Di mens i ons                Uni t         Val ue        

 Cros s sect i onal  area  A  

 Moment  o f  i nert i a     I   

 Sec t i on modul us        Z  

    c m
2
/ m   

    c m
4
/ m   

    c m
3
/ m   

        91. 43  

     10700     

       860     

( 2) mat er i al  

  Us i ng mat er i al   : SS400 

  Young' s modul us  : E = 2. 000* 108( kN/ m2)  

 

4. 2. 2 Cal c ul at e i ns t al l at i on l ayout  

( 1) cal cul at e  necess ar y i ns t al l at i on di s t ance  

  Rake pi l e  i s pl ac ed on act v f ai l ure  pl ane s t art i ng f r om vi rt ual  s uppor t  po i nt  and pss v f ai l ure  pl ane  

s t art i ng f rom 1. 00/ Bet a o f  dept h bel ow t i e  r od i nt er s ec t  above  t he  l ocat i on o f  t i e  r od.  

I n t hi s,  act v and pss v f ai l ure  pl anes  i nt ers ec t  at  t i e rod dept h i s c al l ed a req i ns t  di s t anc e.  

  1) ac t i ve  f ai l ur e pl ane 

  Ac t .  f ai l .  pl ane on back s i de  s t art i ng f rom a s up.  po i nt ed o f  a r t  wl  ( GL35. 768m)  i s desc r i bed.  
 

    Si g.  = 
T* 103

n* A
 <=Si g. a

    Si g.  = 
97. 33*  103

2* 694. 0
 =70. 12 ( N/ mm2) <=Si g. a= 264( N/ mm2) . . .    O,



 

 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

  i nt  f r i c   

  agl   Phi   

  ( Deg. )     

  ac t v f ai l ur e  

agl  zet aa( Deg. )  

   = 45+Phi / 2   

 f ai l ure  l i ne    

 wi dt h Ldi ( m)    

= hi *  cot zet aa  

  2 

  1 

   40. 000 

   43. 000 

   35. 768 

   40. 000 

   4. 232 

   3. 000 

    25. 00    

    25. 00    

        57. 50   

        57. 50   

       2. 696    

       1. 911    

Si .                         7. 232                                    4. 607    

  2) pass i ve  f ai l ure  pl ane 

    Pass i ve  f ai l ur e on bac k s i de st art i ng f rom t he posi t i on 1. 00/ Bet a bel ow rake pi l e  t i e  r od i s .  

 

 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 i nt  f r i c    

 agl   Phi    

    ( Deg. )   

 pss v f ai l ur e   

agl  zet ap( Deg. )  

    = 45- Phi / 2  

 f ai l ure  l i ne    

 wi dt h  Ldi ( m)   

 = hi *  c ot zet ap 

  1    43. 000    41. 790     1. 210      25. 00           32. 50          1. 899    

Si .                         1. 210                                     1. 899    

  3) requi r ed i nst al l at i on di st anc e 

    Requi red i nst al l at i on di s t anc e Ldmi n i s  gi ven as f o l l owi ng equat i on.  

    Ldmi n = Si g. hi * cot zet aa + Si g. hi *  c ot zet ap =4. 607 +1. 899 =6. 506( m)  

( 2) i ns t al l at i on pos i t i on o f  raker  pi l e 

  Fr om above,  r aker  pi l e  i s i ns t al l ed Ld =6. 506( m)  on bac ksi de .  

    Ld =7. 000( m)  =>Ldmi n =6. 506( m) . . .    I t  i s  s af e.  

( 3) cal cul at e  a char ac t eri s t i c  val ue  Bet a t o det ermi ne r equi red i ns t al l at i on pos i t i on.  

  Bet a at  r aker  pi l e  i ns t l  at  di s t anc e  f rom r eq i ns t l  di s t ance  Ldmi n = 6. 506( m)  f r om rt  wl  i s gi ven.  

  1)  c al cul at e char act er i s t i c  val ue  Bet a 

    Char act er i s t i c  val ue  Bet a i s cal cul at ed usi ng t he  f ol l owi ng equat i on.  

 

    wher e ,   

      Hor i zont al  s ubgr ade r eact i on c oef f i c i ent     kH   = 159946. 5( kN/ m3)  

      wi dt h o f  r aker  pi l e                         B    = 250. 0*  10- 3( m)  

      B i s f l ange W B i n c ase  o f  H s t eel ,  or  [ 1. 00]  t i mes of  pi l e  di amet er  i n cas e of  s t  pi pe pi l e.   

      Young' s  modul us                             E    = 2. 000*  108( kN/ m2)  

      Moment  o f  i ner t i a of  ar ea                   I     = 10700* 10- 8( m4)  

      e f f ec t i ve rat e( f or  embedment  c al cul at i on)    Al p.  = 1. 000 

  2)  c al c ul at i on o f  hori zont al  subgr ade react i on coef f i c i ent  

    H- s ubgr ade r eact i on c oef f i c i ent  i s  an average val ue wi t hi n 1/ Bet a= 43. 000( m)  f r om G. L. 1. 210( m)   

  us i ng t he  f ol l owi ng equat i on.  

 

    where ,  

       Et a : coef f i c i ent  r egar di ng t o  wal l  t ype  ( 1. 00 i n c as e o f  raker  pi l e)  

   kHo:  H- s ubgrade r eac t i on c oef f i c i ent  equi  t o  pl at e bear t est  resul t  by s t i f f nes s round pl at e  of  30c m di amet er  

 

        wher e,   

           Eo : ground modul us  o f  def or mat i on( kN/ m2)  

           Al p. : c oef f i c i ent  t o  c al c ul at e  s ubgr ade r eact i on c oef f i cent  

      BH:  c onver si on wi dt h of  l oad i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

    St ar t i ng posi t i on of  r aker  pi l e  = t i e rod posi t i on of  r aker  pi l e  -  
1. 00

Bet a

                  = G. L. 43. 000 -  
1. 00

0. 826473
 = G. L. 41. 790( m)

    Bet a = 4
kH* B

4EI Al p.
= 4

159946. 5* 250. 0* 10 -3

4* 2. 000*  108*  10700* 10- 8* 1. 000
 =0. 826473( m- 1)

    kH = Et akHo ( BH

0. 3 )
( -

3

4 )

        kHo = ( 1

0. 3 ) Al p. Eo

        BH = 
D

Bet a
 = 

250*  10 -3

0. 826473
 =0. 5500( m)



 

 

        wher e,  D i s  f l ange W B i n cas e of  H st ee l  pi l e,  or  a pi l e di amet er  D of  st ee l  pi pe pi l e .  

 
 
 
 
 

 No 
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 Al p. Eo   

  kN/ m
2
   

   kHo    

  kN/ m
3
   

    kH    

  kN/ m
3
   

  kH* h    

  kN/ m
2
    

  1    43. 000     41. 790    1. 210     75600    252000    159946    193529  

Si .                         1. 210                                  193529  

 

 

 

4. 2. 3 cal c ul at e embedment  l engt h 

( 1) l engt h of  r aker  pi l e 

  Pi l e  L t o  i nc l ude  embd L r eq f r om t he cal c  as  an i nf i ni t e pi l e  on e l as t i c  gr nd as des cr i bed bel ow.  

 

 
 
 

 raker  pi l e head EL                 

 rake  pi l e  t i e  r od posi t i on EL      

 raker  pi l e desi gn gr ound l evel      

       ( G. L.  44. 000) m  

       ( G. L.  43. 000) m  

       ( G. L.  43. 000) m  
 requi r ed     

 embedment     

 l engt h       

   s af et y c oef f        

 c hra  Bet a( m- 1)       

 D= s af et y c oef f / Bet a 

  2. 50                 

  0. 826473             

  3. 025( G. L.  39. 975) m  
 f i nal         

 embedment     

 l engt h       

 r eal  l engt h ( m)         3. 100( G. L.  39. 900) m  

 j udgement                        O,          

 f i nal  t ot al  l engt h                   4. 100m               

( 2) cal cul at e  Bet a at  raker  pi l e i ns t al l ed posi t i on 

  I t  f ol l ows t he res ul t  of  Bet a=0. 826473( m- 1)  obt ai ned i n cal cul at i ng a necess ar y di s t ance .  

 

    Aver age  kH wi t hi n t he range o f  
1

Bet a
 = 

Si g. kH* h

Si g. h
 = 

  193529

 1. 210
 =  159946. 5 ( kN/ m3)

    D =  Saf et y c oef f i c i ent
 

Bet a
  =

2. 50

0. 826473
 =3. 025( m) <= real  embedment  l engt h=3. 100( m) . . .    O,



 

 

4. 2. 4 cal c ul at i on o f  member  f or c e 

( 1) cal cul at i on of  member f or ce  

  1) maxi mum bendi ng moment  

 

    wher e ,  

      H: hor i zont al  f or c e ac t i ng on a r aker pi l e  

        t ens i on f r c  per  s i ngl e t i e  r od i s  gi ven as  H = Ra* L*  s ec Thet a ( Thet a:  t i e rod i nc  agl ) .  

  2) l ocat i on of  maxi mum bendi ng moment  i nduc ed ( l ower  t han des i gn ground l evel )  

 

  Summer y o f  member  f orc e cal c ul at i on i s  s hown i n t he  t abl e be l ow.  
 

 char ac t er i s t i c  val ue                   Bet a     m- 1            0. 826473        

 i nduced      

 f orc e        

 hori zont al  f orc e          H  

 he i ght ( f rom des i gn GL)  h    

   kN/ M.     

     m      

      97. 33            

       0. 000           

 maxi mum ben-  

 di ng moment   

 moment      Mmax              

 l ocat i on( f r om des i gn GL)     

   kN. m/ M.   

     m      

      37. 97            

  0. 950( G. L.  42. 050) m  

 shear f or ce   
 shear f orc e  Smax             

 l ocat i on( f r om des i gn GL)     

   kN/ M.     

     m      

      97. 33            

  0. 000( G. L.  43. 000) m  

( 2) cal cul at i on of  Bet a 

  I t  i s t he  s ame Bet a as  t he  r esul t  o f  c al cul at i ng embedment  l engt h.  

( 3) cal cul at i on of  di s pl ac ement  

  Di spl acement  at  t he l ocat i on of  t i e  rod mus t  be  s at i s f i ed t he f ol l owi ng equat i on.  

 

    wher e ,  
 

 char ac t er i s t i c  val ue             Bet a    

 Young' s modul us                    E    

 moment  o f  i nert i a                 I     

 ef f  rat i o  ( f or  moment  o f  i nert i a)  Al p.  

      m- 1     

 * 108 kN/ m2    

 * 10- 8m4/ M.    

     - - - - -     

          0. 826473     

          2. 000        

         10700        

          1. 000        

 Hori zont al  f orc e                  H    

 he i ght  ( f rom desi gn GL)            h    

     kN/ M.     

     m( G. L. m)  

         97. 33         

  0. 000( G. L.  43. 000) m  

 al l owabl e  di s pl ac ement         Del . a         m                  0. 300        

 

    Del .  =0. 004( m)  <=Del . a=0. 300( m) . . .    O, 

4. 2. 5 st ress es  of  r aker  pi l e 

( 1) us i ng s ec t i on 

  t ype            : H- s t eel  pi l e  

  us e            : H 250 250  9 14 

  us i ng mat er i al  : SS400 
 

   di mens i ons              uni t             val ue        

 s ec t i on hei ght    Hf   

 web t hi c kness     t 1  

 f l ange  t hi c knes s t 2  

 s ec t i on modul us   Z   

 c rs  sect i onal  area A 

       ( mm)        

       ( mm)        

       ( mm)        

  *  103( mm3 )      

  *  102( mm2 )      

      250      

        9      

       14       

      860      

       91. 43   

( 2) des i gn member f orc e 

  desi gn member  f or c es  are  s hown i n t he f o l l owi ng t abl e .  
 

   moment        

       M        

  * 106( N. mm)    

 axi al  f orc e     

       N        

  *  103( N)       

 s hear  f orce      

       S         

  * 103( N)        

        37. 97            0. 00           97. 33    

    Mmax = 0. 3224
H

Bet a
 = 0. 3224* 

97. 33

0. 826473
 =37. 97

    Lm = 
Pi

4Bet a
 = 

Pi

4* 0. 826473
 =0. 950

    Del .  = 
H

2EI Al p. Bet a3
 <=Del . a

    Del .  = 
H

2EI Al p. Bet a3
= 

97. 33

2*  2. 000*  108*  10700* 10- 8* 1. 000* 0. 8264733



 

 

( 3) bendi ng s t r ess  

  bendi ng s t r es s mus t  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Si g.    : bendi ng s t r es s( N/ mm2)  

      Si g. ba : al l owabl e  bendi ng s t ress ( N/ mm2)  

      L= 3. 100* 10
3
( mm)    ( L i s a l engt h f r om t i e rod pos i t i on t o raker  pi l e t i p. )  

      b= 250 ( mm)         ( b i s  f l ange  wi dt h )  

        f rom 4. 5< L/ b<=30 

 

      z   : us i ng sect i on modul us  

      A  : us i ng cr os s  s ec t i onal  ar ea 

 

( 4) shear  s t r es s  

  s hear st r es s must  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Tau  : shear st r es s( N/ mm2)  

      Taua : al l owabl e s hear  s t r es s ( N/ mm2)  

      Aw   : us i ng web s ec t i on ar ea( mm
2
)  ( hf - 2*  t 2) * t 1 

 

4. 3 wal i ng desi gn  

( 1) appl i ed member  

  us e                      : 200 80 7. 5 11 

  us i ng mat er i al            : SS400 

  al l owabl e  bendi ng st ress  : Si g. a = 145. 2( N/ mm2)  

( 2) moment  cal c ul at i on 

  moment  worki ng on wal i ng i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

    wher e ,   

      M: BM ( kN. m/ m)  

      T: t i e  r od t ens i on( kN/ uni t )  

      L: t i e  r od i nst al l at i on spac i ng ( m)  

( 3) st r es s 

  wal i ng s t ress  s houl d be sat i s f i ed t he f o l l owi ng equat i on.   

 

    wher e ,   

      Si g.  : wal i ng s t r ess( N/ mm2)  

      Si g. a: al l owabl e bendi ng s t r ess ( N/ mm2)  

          4. 5< L/ b<=30,  Si g. a=[ 140-  2. 4( L/ b-  4. 5) ] * 1. 5 ( N/ mm2)  

                               =[ 140-  2. 4( 1. 800/ 0. 080-  4. 5) ] * 1. 5=145. 2( N/ mm
2
)  

      M  : BM ( kN. m/ m)  

      Z  : s c t  modul us  ( = 195*  2c m3)   *t wo makes one s et ,  doubl e of  r egi st er ed s t ee l  sc t  modul us .   

    Si g.  = 
M

Z
 + 

N

A
 <= Si g. ba

            Si g. ba=Si g. a- 3. 6( L

b
 - 4. 5) =210- 3. 6( 3. 100*  103

250
 - 4. 5) =181( N/ mm2)

    Si g.  = 
37. 97* 106

860. 0* 103
 + 

0. 00*  103

91. 43* 102
 =44. 15 ( N/ mm2)  <=Si g. ba=181( N/ mm2) . . .    O,

    Tau = 
S

Aw
 <= Taua

    Tau = 
97. 33*  103

1998
 =48. 71 ( N/ mm2)  <=Taua=120( N/ mm2) . . .    O,

    M = 
T*  L

10
 = 

97. 33*  1. 800

10
  = 17. 52( kN. m/ m)

    Si g. = 
M* 106

Z* 103
 <=Si g. a



 

 

 

5 i nf l uenc e on surr oundi ng gr ound 

5. 1 j udgement  on adj ac ent  di st ance  

( 1) check c ondi t i on 

  j udgement  on adj ac ent  di st anc e chec ked as t he  i nf l uence  ( s andy gr ound)  o f  ret ai ni ng wal l  def l ect i on.  
 

 nat ural  ground s ur f ace     

 excavat i on                 

 vi rt ual  s upport  poi nt      

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     44. 000  

     42. 000  

     41. 000  

 

 

( 2) j udgement  on adj ac ent  di s t anc e  

  1) i nf l uence  r ange on ground def or mat i on by cons t r uc t i on of  t empor ar y wor ks   

    i nf l uence  r ange on ground def or mat i on by t empor ar y wor ks  f ol l ows t he next  equat i on.  

 

    wher e ,   

      Lxa:  i nf l uence  r ange on ground def ormat i on by t empor ar y wor ks  

      dy :  dept h up t o  vi r t ual  support  po i nt  of  ret ai ni ng wal l   

      Phi :  so i l  shear r esi s t anc e angl e   30. 00( deg. )  *ground f ai l ure  angl e Thet a= 45Deg. +Phi / 2   

  2) j udgement  o f  checki ng poi nt  

    Exami ne a c hec k poi nt  i n range o f  i nf l uence  about  grnd def or mat i on by adj acent  t emp c ons t  works .  
 

  No.   c hec k poi nt  Lxn( m)     j udge   

   1            5. 000     Out  range  

 

    Si g.  = 
17. 52*  106

390* 103
 =44. 92( N/ mm2) <=Si g. a= 145. 2( N/ mm2) . . .    O,

    Lxa = 
dy

t an( 45 + 
Phi

2 )
 = 

 3. 000

t an( 45 + 
30. 00

2 )
 =  1. 732 ( m)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Cover  
( 4) I brahi mi a Canal  
   ( Ri ght  s i de)  



 

 

I  Desi gn c ondi t i on 

1. 1 f undament al  dat a 
f i l e :  I br ahi mi a R2 

t i t l e :   

c omment :              

braci ng t ype         Sel f - st andi ng t ype  

wal l  t ype           St ee l  s heet  pi l e 

  t ype                     Nor mal  

appl i ed st andar d-  c onvent i onal  met hod    r oad ear t hwork manual  -  t empor ary s t r uc t ur e cons t r uct i on gui del i ne  

                -  e l as t o - pl ast i c  met hod  Road ear t hwork manual  -  t empor ary s t r uc t ure  cons t r uct i on gui del i ne  H11/ 3 

Exc a. w met hod:    Wal l  i nsi de- i nsi de  di st ance   
 

 pl ane  s hape t ype           St r ai ght  l i ne  

 exc avat i on wi dt h   B  ( m)  

 exc avat i on l engt h  Le  ( m)  

      10. 000  

       9. 000  
 

 i nf l uenc e of  wat er  t abl e                           w/ Do     

 bas e wat er  t abl e ( bef ore  exc avat i on)   G. L. ( m)        44. 000  

 

erect i on pl anni ng 

            Exc a. dept h           G. L.   44. 000( m)  

 

1. 2 shape  

Des i gn wal l   r i ght  wal l  

pl an  

 

s i de sect i on s hape 
 

        
 t op o f  wal l   

    G. L.  m    

 ground l evel   

     G. L.  m    

   Ri ght  wal l         46. 000       46. 000   

 



 

 

Si de vi ew 

  *  l ef t - r i ght  di rect i on  

 

 

1. 3 met hod 
c hecki ng i t em 

  bear i ng c apac i t y c heck                     c heck Do   

  excavat i on bot t om st abi l i t y c heck          c hec k Not  do  

  s urc harge  by sl ope  i nf l uence  chec k         c heck Not  do  

  i nf l uenc e  on surr oundi ng ground c hec k      c heck Do   

  Lengt h r ound up val ue                            0. 5m 

 

des cr pt i on o f  c onvent i onal  met hod 

  wat er  pr ess ur e di s t r i but i on                t r i angl e  

  Hori zont al  modul us  o f  subgrade reac t i on f or  s el f  st andi ng Chang' s  equat i on I nt er nal  c al cul at i on  

  c ons i der  rock l ayer  not  do  

 

e l ast o - pl ast i c  met hod conc ept  

  wal l  s ec t i on change                    :    not  do 

  e l as t i c  por t i on r at e                    :    do   

  s t eady s t at e chec k                     :    not  do  

  al l owabl e  di s pl ac ement  c heck           :    not  do  

  anal ys i s  met hod                        :    Anal ys i s  met hod 1 

  c al c ul ai on pi t c h                       :    0. 50( m)  

  s hape spr i ng i nput  met hod                  consi dered 

  H- subgrade reac t i on f orc e cal cul at i on,  s hape dependant  c onvers i on wi dt h of  l oad  BH 10. 000( m)  



 

 

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  br ac i ng c ombi nat i on condi t i on(  si ngl e wal l  anal ys i s )        rot at i on const rai ned No 

 

f or  e l as t o - pl as t i c  met hod,  l at t er al  pres sure  

  al l  St andar d common 

    so i l  t hi c knes s  above  underground s t r uc t ur e pr es sure :  s oi l  uni t  wei ght  under gr ound wat er ( Gamma - Gammaw)  

    excavat i on si de,  c nf  ground wat er  pr es s ur e(  s andy l yr  bet ween c l ay l yr s)  WT consi dered:  Af t er  exc avat i on 

     c or r ec t i on met hod when c l ay bot t om wat er  press ur e  exc eeds cover  press ur e:  Not  corr ect i on 

 

1. 4 Layer  

*  r i ght  wal l  

  .  Nat ural  ground  
 

 No 
  t hk     

    m     

  s o i l   

  t ype   

  ave   

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  c oh   

   Co    

 kN/ m
2
  

  coh   

  i nc    

   ,    

 kN/ m2   

  df rm     

  modul     

Al p. Eo     

 kN/ m2     

  1 

  2 

    7. 000 

    5. 000 

  Sandy 

  Sandy 

  29. 0  

  50. 0  

   18. 0   

   18. 0   

    9. 0   

    9. 0   

  25. 00 

  25. 00 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    81200  

   140000  

  .  Excavat ed s i de 
 

 No 
  t hk     

    m     

  so i l   

  t ype   

  ave    

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  coh   

   Co   

 kN/ m2  

  coh   

  i nc    

   ,    

 kN/ m2   

  df rm     

  modul     

Al p. Eo     

 kN/ m2     

  1 

  2 

    7. 000 

    5. 000 

  Sandy 

  Sandy 

  29. 0  

  50. 0  

   18. 0   

   18. 0   

    9. 0    

    9. 0    

  25. 00 

  25. 00 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    81200   

   140000  

 

1. 5 member  

wal l (  st ee l  sheet  pi l e)   

  mat eri al   

    st ee l  s heet  pi l e  mat er i al                      SY295  

    al l owabl e  bendi ng st ress                       270( N/ mm2)  

    al l owabl e  s hear st ress                         150( N/ mm2)  

    Young' s  modul us                               2. 00* 105( N/ mm2)  

   s t eel  s heet  pi l e ef f ect i ve  r at e Al pha 

    f or  embedment  cal c ul at i on,  Bet a cal c ul at i on(  convent i onal  met hod )    1. 00 

    f or  member f or ce  ,  di s pc al c ,  Bet a cal c ul at i on(  convent i onal  met hod )  0. 45 

    f or  moment  of  i ner t i a(  di spl acement  cal cul at i on,  member f orc e  )       0. 45 

    sect i on modul us (  st ress  )                                            0. 60 

  us e 
 

           us e name     
 ver t i c al  l oad  

      kN/ m      

   Ri ght  wal l   28PU+1                    0. 00 

 

1. 6 Load 

ver t i c al  l oad appl i es  on r et ai ni ng wal l  
 

          
 ver t i cal  l oad  

    kN/ m        

     Ri ght  wal l             0. 00 

 

s ur charge of  f i ni t e  l engt h  
 



 

 

        
 l oad      

 
condi t i on 

  l oad    

 qL kN/ m
2
 

 begi n    

 pos i t i on 

  Xs    m  

 l engt h   

   B  m   

 pos i t i on 

   h  m   

  l at er al  
pr es sur e  

  pos i t i on          

ac t v        

f ai l ur e  agl  

Thet a deg.  

l t r l  prs s  

begi n     

  hs   m   

 l t r l  pr ss  

 l oad L    

   hL m    

Ri ght   

wal l  
 Load          20. 00     2. 000     5. 000     0. 000  

Ac t i ve  
f ai l ur e  
angl e 

    40. 00    - - - - - - - -    - - - - - - - -  

   ear t h pr es sure  coef f i c i ent  i s consi dered i n l at t er al  pr es sure  due t o  surc harge . Do   

  s urc harge  i s cons i dered i n desi gn f or  sect i onal  c al cul at i on pr ess ur e ( convent i onal  met hod) . Do   

 

1. 7 check cas e 

c heck case  i n exc avat i on 
 

  No  
 cons t ruct i on  

 condi t i on     

 br ac i ng  

    No     
      c ase name      

 exv s ur f  

   G. L.    

    m     

  exv WT  

   G. L.    

    m     

 si mpl i f i ed  

 met hod      

   1   Ex s f - s t nd        - -      Sel f - st and                 44. 000    44. 000   Yes         

*   
 

  No  
 WT G. L.     s ur char ge kN/ m2   vi r t  sprt  pt  

    G. L.  m   nat rl grnd nat rl gr nd    exv    

   1     44. 000     20. 00     0. 00    i nt  cal c    

 

1. 8 bear i ng c apac i t y 

c heck met hod :  Temp.  Works  Gui d. H11, Met r o.  expr ess . H19, St d. Ds gn. Spec . Vol . 2( H18)  
 

  wal l         c onst r uc t i on met hod        

 al l w     

 bear  cap 

   FS     

good s oi l    

ass umed N   

l ower  l i mi t  

 maxi mum s ki n      

 f r i c t i on of        

 c ohes i ve so i l      

   Ri ght  wal l  Perc us si on met hod                   2. 0          5      Us e c ohes i ve       

  Not e : Cons t r uc t i on met hod.  

    Auger  c ombi ned press - f i t ( 1) . . . s and f i l i ng 

    Auger  c ombi ned press - f i t ( 2) . . . t i p pr oc ess ed by st r i ki ng- vi br at i ng- pres s f i t  

  Not e : For  so f t  l ayer( N<=2) ,  s ki n f i c t i on i s  i gnored.  

 

1. 9 i nf l uence  on surroundi ng gr ound c hec k  

c ommon s et t i ng 

  c hec k obj ec t i ve  wal l    : r i ght  wal l  

  c hec k cas e  :  

  c hec k dept h 
 

 c hec k poi nt   

      No      

 di st ance         

 f r om wal l   ( m)   

       1              5. 000    

  al l owabl e  di s pl ac ement  qt  

    al l owabl e  Hor i zont al  di s pl acement  qt : [ 0. 020] ( m)  

    al l owabl e  Ver t i c al  di s pl acement    qt : [ 0. 020] ( m)  

    al l owabl e  i nc l i nat i on angl e          : [ 0. 001] ( rad)  

 

j udgement  on adj acent  di s t ance  

  j udgement  met hod                     : der i ved f r om def l ec t i on( s and ground)  

  pr oper t i es f or  j udgement              : Phi =[ 30. 00] deg.  

  s e l f  s t andi ng vi r t ual  suppor t  poi nt   : downwar d di st ance  f r om excavat i on bot t om  [  1. 000 ] m 

 



 

 

1- 11. 10 bor i ng l og 
*   

 

 

1. 11 Desi gn s t rengt h 

1. 11. 1 Set  val ue f o r des i gn 

( 1) Si mpl i f i ed met hod 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne( H11) ]  

    cons i dered Do   0. 3Gam. h cr i t er i a f or  act i ve  eart h press ure  c l ay t o cal c ul at e  embedment  l engt h 

    cons i dered. Not  do same hei ght  t o  s ur charge l d f or  exc avat i on dept h when coef f  i s cal c  f or  excavat i on dept h 

    se l f - st andi ng requi r ed embedment  est i mat e  c oef f i c i ent                  :  2. 50/ Bet a 

    mi n embedment  cr i t er i a                             :  Bas ed on desi gn s t rengt h 

  s o l di er  pi l e 

  Take  1. 00 t i mes  o f  pi l e  wi dt h when Bet a i s  c al cul at ed.  

  e t h pr ss  l d W under exv bt m and s i de  r es ul t : Temporary s t ruct ur e  c onst r uc t i on gui del i ne, Met ro . expr ess . H19 

    br ac i ng r eact i on f or ce  

      when exc avat i on:  Downward s har ed met hod 

      when removal :  Temp.  Wor ks  Gui d. Met r o.  expr ess . H19 

    t i e r od r eact i on f or ce :  Overhang beam di vi de met hod 

    raker  pi l e 

      t ake 1. 00 t i mes o f  pi l e  wi dt h f or  s t r ai ght  pi l e  Bet a c al c ul at i on 

      c oe f f i c i ent  i s  2. 50/ Bet a t o  es t i mat e requi red embedment  l engt h  

      i ni t i at i on poi nt  of  pas si ve  sl i p s urf ac e i s 1. 00/ Bet a 

 

( 2) Ear t h press ur e f or  sec t i on c al cul at i on 

  [ St andar d:  Temp.  Wor ks  Gui d. , Met r o.  expr es s . H19, St d. Dsgn. Spec. Vol . 2( H18) ,  Land i mpr o.  wal l ( H5) ]  

    sand                       2. 000 

    c l ay  

      c onst i t uency o f  c l ay j udgement  Nval ue     Nx      5. 000  

      s of t  c l ay      N<=Nx   6. 000 

      s t i f f  c l ay     N> Nx   4. 000 

 

( 3) Raker  pi l e ear t h press  c oef f i c i ent  of  l oad wi dt h 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne , Met r o. express . H19]  
 



 

 

 sandy so i l                        

     N<=10  

 10< N<=30  

 30< N      

        1. 000      

        2. 000      

        2. 000      

 cohesi ve  so i l                     

     N<=4   

  4< N<=8   

  8< N      

        1. 000      

        1. 000      

        1. 000      

 t r eat ment  ot her  t han pas si ve eart h press ur e   = pss v et h prs s    

 si de  r es i st ance  o f  pas si ve  eart h press ur e     c onsi der : Do       

 

( 4) Mi ni mum Embedment  dept h 

  [ Cont i nuous  wal l ]  

    se l f - st andi ng               3. 00( m)  

    when excavat i on wi t h s t r ut   3. 00( m)  

  [ Sol di er  pi l e ]  

    se l f - st andi ng               1. 50( m)  

    when excavat i on wi t h s t r ut   1. 50( m)  

 

( 5) Saf et y f act or  

  r equi r ed embedment  l engt h f r om equi l i bri um,  c hecki ng f ac t or  of  saf et y  Fs 1. 20 

  c onvent i onal  met hod 

    wal l  se l f - s t andi ng al l owabl e di s pl ac ement  

      wal l  se l f - st andi ng al l owabl e  di s pl acement  i s 3. 0% of  excavat i on dept h 

    al l owabl e  di s pl acement  when c hec ki ng s t i f f nes s  0. 300( m)  

    raker  pi l e al l owabl e  di s pl acement                0. 300( m)  

  e l as t o - pl as t i c   

    requi red el as t i c  r egi on r at i o    50. 0( %)  

 

( 6) Wat er  wei ght  

  wat er  uni t  wei ght  

   For  s t at i c  wat er  pr es sure(  s oi l  press ur e and wat er  pres sure  c al c ul at i on )  10. 00( kN/ m3)  

   Ot her  t han s t at i c  wat er  pr es sure(  exc avat i on bot t om st abi l i t y)    10. 00( kN/ m3)  

 

( 7) Beari ng c apac i t y c oef f i c i ent  

  [ St andar d:  Temp.  Wor ks  Gui d. H11, Met r o.  expr es s. H19, St d. Dsgn. Spec. Vol . 2( H18) ]  

    coef f i c i ent  by Const ruct i on met hod 
 

 cons t r uc t i on met hod                                             Al p.        Bet a   

 perc us si on dr i vi ng met hod                                     

 vi br at i on met hod                                              

 pr ss   i n                                                      

 pr e- bori ng met hod( s and f i l l i ng)                                

 pr e- bori ng met hod( perc us si on, vi br at i on,  pr ss  t i p embedment )    

 auger  pr s s  met hod ( sad f i l l i ng)                               

 auger  pr s s  met hod( per cus si on, vi br at i on,  pr ss  t i p embedment )   

    1. 0   

    1. 0   

    1. 0   

    0. 0   

    1. 0   

    0. 0   

    1. 0   

     1. 0  

     0. 9  

     1. 0  

     0. 5  

     1. 0  

     0. 5  

     1. 0  

    st ee l  pi pe pi l e ret ai ni ng wal l :   maxi mum ski n f r i c t i on upper l i mi t  
 

 cons t r uc t i on met hod                                   s and      cohesi ve   

 perc us si on dri vi ng met hod, vi br at i on met hod kN/ m
2
      100          150    

 dr i l l  and prs s  cast i ng met hod             kN/ m2       50          100    

     

 

 



 

 

c ont i nuous  underground wal l :   maxi mum ski n f r i c t i on upper  l i mi t  
 

                                              sand      c ohesi ve    

 maxi mum s ki n f r i c t i on upper  l i mi t  kN/ m
2
       200          150    

 

( 8) Anal ysi s t he ef f ec t  t o sur r oundi ng soi l  

  s i mpl y pr edi c t i on met hod;  maxi mum s et t l ement  pr edi c t i on di agram t abl e  
 

 t urni ng  

 po i nt     

   No     

    I : har d l i ne       I I : mi ddl e , s of t  l i ne  

   x- ax      y- ax      x- ax       y- ax    

   ( 1)         0. 00      1. 33       0. 00       2. 00  

   ( 2)         0. 35      0. 40       0. 70       0. 80  

   ( 3)         3. 00      0. 00       3. 00       0. 00  

    I  :  embedment  t i p gr ound st rengt h = har d l i ne  

    I I :  embedment  t i p gr ound st rengt h = mi ddl e, so f t  l i ne 

    x- ax:  r el at i ve  s t i f f ness  zet a( 106kN. m2/ m)  

    y- ax:  s ur roundi ng gr ound max set t l ement  / excavat i on dept h ( %)  

 

  max s et t l ement  predi c i t i on t abl e  
 

 t urni ng  

 po i nt     

   No     

   I : 30. 0m under        I I : 30. 0m over      

   x- ax      y- ax      x- ax       y- ax   

   ( 1)         0. 00      1. 85      0. 00       3. 50  

   ( 2)         0. 50      0. 25      0. 95       0. 58  

   ( 3)         3. 00      0. 00      3. 00       0. 00  

    I  :  pr es umed l i ne  f or  exc avat i on wi dt h under 30m 

    I I :  pr es umed l i ne  f or  exc avat i on wi dt h over   30m 

    x- ax:  equi val ent  s t i f f nes s xi ( 106kN. m2/ m)  

    y- ax:  maxi mum s et t l ement  l oc at i on s urr oundi ng ground / exc avat i on dept h 

 

 



 

 

I I  Cal cul at i on r esul t s 

1 Si mpl i f i ed met hod 

1. 1 Ri ght  wal l  desi gn 

1. 1. 1 Se l f - s t and 

( 1) c heck c ondi t i on 

  s t at e    :  Sel f  st andi ng 

  c ase  name:  se l f - s t and 

 

1) c hec k condi t i on 
 

 nat ur al  ground s ur f ace           

 excavat i on                      

  G. L. ( m)  

  G. L. ( m)  

     46. 000  

     44. 000  

 wat er  t abl e  at  nat ur al  gr ound   

 wat er  t abl e  at  exc avat i on       

  G. L. ( m)  

  G. L. ( m)  

     44. 000  

     44. 000  

 surc har ge  at  nat ur al  gr ound  q  

 surc har ge  at  exc avat i on      q  

  kN/ m2   

  kN/ m2   

      20. 00  

       0. 00  

2) gr ound c ondi t i on 

    * nat ur al  ground  
 

 No 

     e l evat i on      
    gr ound    

     t ype     

 so i l  

  N   

 val   

 so i l  uni t  wei ght    i nt er na
l  

f r i c  agl  

  
( deg. )

  wal l    

f r i c  agl  

 ( deg. )   
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

 ( kN/ m3)   

  1 

  2 

  3 

  4 

  5 

   46. 000 

   44. 322 

   44. 000 

   40. 127 

   39. 000 

   44. 322 

   44. 000 

   40. 127 

   39. 000 

   34. 000 

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

 29. 0 

 29. 0 

 29. 0 

 29. 0 

 50. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

      9. 0  

      9. 0  

      9. 0  

      9. 0  

      9. 0  

    25. 0 

    25. 0 

    25. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 

    12. 5 

    12. 5 

    12. 5 

 



 

 

 No 

           cohes i on            unc c mpr   

 s t rg  qu   

   ( kN/ m2)   

 df rm      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  bas e    

  G. L. ( m)  

  1 

  2 

  3 

  4 

  5 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   46. 000 

   46. 000 

   46. 000 

   46. 000 

   39. 000 

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

     81200  

     81200  

     81200  

     81200  

    140000 

 

 

    *  excavat i on si de  
 

 No 

     e l evat i on      
    gr ound     

     t ype      

 ave   

  N   

 val   

 s oi l  uni t  wei ght    i nt ernal  

f r i c  agl  

  ( deg. )  

 wal l     

f r i c  agl  

  ( deg. )  
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 sbmg wt   

( kN/ m3)    

  1 

  2 

   44. 000 

   39. 000 

   39. 000 

   34. 000 

Sandy          

Sandy          

 29. 0 

 50. 0 

     18. 0 

     18. 0 

      9. 0 

      9. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 

 

 No 

           cohes i on            unc cmpr    

 st rg  qu   

   ( kN/ m2)   

 df rm      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  bas e    

  G. L. ( m)  

  1 

  2 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

   46. 000 

   39. 000 

       20. 0 

       20. 0 

     81200 

    140000 
 

( 2)  embedment  l engt h cal c ul at i on 

1) r esul t  s ummery 

      c as e name:  s el f - s t and 

  anal ys i s  mt hd :  pi l e  L l nger  t han t he L f r om t he eq ass umi ng s emi - i nf i ni t e  L pi l e on el as t i c  grnd.  

 
 

 excavat i on depth                                         ( G. L.  44. 000) m 

 req embd L   

 s af et y f ac t or                       

 c haract eri st i c  val ue Bet a( m- 1 )    

 D= saf et y f act or / Bet a              

   2. 50                

   0. 4344              

   5. 756( G. L.  38. 244) m 

 mi ni mum embedment  l engt h                  ( m)        2. 000( G. L.  42. 000) m 

 f i nal  embd L 
 embedment  l engt h            ( m)        6. 000( G. L.  38. 000) m 

                j udge                           O,         

 f i nal  al l  l ength                                    8. 000m              

    * cal cul at i on of  c haract eri st i c  val ue Bet a 

      c haract eri st i c  val ue  Bet a i s  c al cul at ed us i ng t he next  equat i on.  

 

      where ,   

        Hor i zont al  modul us of  s ubgrade reac t i on   kH=    19511( kN/ m3)  

        r et ai ni ng wal l  wi dt h   B =  1. 000( m)  

        Young' s modul us         E =  2. 000*  108( kN/ m2)  

        moment  o f  i nert i a      I  =  0. 00068380( m4)  

        e f f ect i ve rat e(  f or  embedment  c al c )  Al p. =  1. 000 

    * Hor i zont al  modul us  o f  s ubgr ade r eact i on 

      H- modul us of  s ubgrade r eact i on i s an ave val ue t hr ough  1/ Bet a= 2. 3022( m)  r ange us i ng t he  eq.  

 

          wher e,   

                D =   
s af et y c oef f i c i ent

Bet a

      Bet a= 4
kH* B

4EI Al p.
= 4

   19511*  1. 000

4* 2. 000* 108*  0. 00068380* 1. 000
=  0. 4344( m- 1)

        kH = Et akHo (    
BH

0. 3
  )  ( -

3

4 )



 

 

            Et a:  wal l  t ype c oef f i c i ent (  = 1. 00)   

                 i n case  of  c ont i nuous  wal l     Et a= 1 

            kHo:  H- modul us o f  subgr ade react i on equi val ent  t o  t hat  o f  a 30c m st i f f  r ound pl at e.   

 

                   Eo:  ground def ormat i on modul us  of  def or mat i on( kN/ m2)  

                   Al p. :  coef f i c i ent  f or  gr ound def or mat i on s t i f f ness  
 

 No 
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi cknes s  

   h  ( m)   

 Al p. Eo   

 ( kN/ m2)   

   kHo    

 ( kN/ m3)   

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

  1    44. 000    41. 698      2. 302     81200    270667     19511      44919 

Si g                          2. 302                                    44919 

                ave  kH= Si g. (  kH* h)  / Si g. h=    19511(  kN/ m3)   

                   BH:  conver si on wi dt h of  l oad  10. 0( m)   

( 3) c al cul at i on of  member  f or c e 

1) r esul t  s ummery 

      c as e name:   

      anal ysi s  mt hd :  Assume a pi l e a semi - i nf i ni t e  beam on e l ast i c  f nd,  mbr  f rc  cal c  f r om next  eq.  

      *  max BM  

 

      *  max bendi ng moment  oc curr i ng poi nt  (  f r om exc avat i on surf ac e)   

 
 

 char ac t er i s t i c  val ue                Bet a             m- 1               0. 5306        

 l at t er al           

 pr es sure           

 above exc avat i on  

 hori zont al  f or ce         P    

 moment                   M    

 ac t i on hei ght            ho    

   kN/ m     

   kN. m/ m   

     m      

        9. 44           

        3. 53           

        0. 374          

 max bendi ng       

 moment             

 moment   Mmax                 

 dept h ( f r om excavat i on)      

   kN. m/ m   

     m      

        8. 21           

   1. 171( G. L.  42. 829) m 

 shear f or ce        
 shear  f or ce   Smax            

 dept h ( f r om excavat i on)      

   kN/ m     

     m      

        9. 44           

   0. 000( G. L.  44. 000) m 

 

 

 

                kHo =   
1

0. 3
  Al p. Eo

        Mmax =   
P

2*  Bet a
* (  1+ 2Bet aho)  2+ 1* exp( -  t an- 1

1

1+ 2Bet aho )

        Lm =   
1

Bet a
* ( t an-1

1

1+ 2Bet aho )



 

 

    *  cal c ul at i on o f  c haract eri s t i c  val ue Bet a  

      char act er i s t i c  val ue  Bet a i s cal cul at ed usi ng t he next  equat i on.  

 

      wher e ,   

        Hori zont al  modul us  of  s ubgr ade r eac t i on   kH=    19511( kN/ m3)  

        r et ai ni ng wal l  wi dt h       B =  1. 000( m)  

        Young' s  modul us            E =  2. 000* 108( kN/ m2)  

        moment  o f  i ner t i a          I  =  0. 00068380( m4)  

        e f f ec t i ve rat e(  f or  member f or ce ,  di s pl ac ement )  Al p. =  0. 450 

    *  Hori zont al  modul us  o f  s ubgr ade react i on  

      H- modul us  o f  s ubgr d r ct  ,  i s ave  val ue  t hrough 1/ Bet a= 1. 8848( m) ,  and cal c  us i ng next  eq.  

 

          wher e,   

            Et a:  c oef f i c i ent  f or  wal l  t ype(  = 1. 00)  

                 i n c ase  o f  cont i nuous wal l     Et a= 1 

            kHo:  H- modul us o f  subgrd r c t  equi  t o  30c m st i f f  round pl at e l di ng t es t .  

 

                 Eo   :  ground def or mat i on modul us  o f  def or mat i on( kN/ m2)  

                 Al p. :  c oef f i c i ent  f or  ground def or mat i on st i f f nes s 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi ckness   

   h  ( m)   

 Al p. Eo   

 ( kN/ m2)   

   kHo    

 ( kN/ m3)   

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

  1    44. 000    42. 115      1. 885      81200     270667     19511       36773 

Si g                          1. 885                                     36773 

                ave  kH= Si g. (  kH* h)  / Si g. h=    19511(  kN/ m3)   

            BH:   conver si on wi dt h of  l oad  10. 0( m)   

2)  di s pl ac ement  

    di spl ac ement  i s cal c ul at ed us i ng t he  next  equat i on.  

      Del . = Del . 1+ Del . 2+ Del . 3 

        wher e,   

          Del .  :  di spl acement  at  c hec ki ng posi t i on 

          Del . 1:  di spl acement  at  exc avat i on dept h 

 

          Del . 2:  di spl acement  at  c hec ki ng poi nt ( h)  by def l ect i on angl e  on exc avat i on bot t om 

 

          Del . 3:  di spl acement  at  t he  chec k poi nt  ( h)  on a c ant i - l ever  beam above exc avat i on bot t om.  

          * equi val ent  t r i angul ar  di s t r i but i on l oad on base   

 

              where ,   

                b:  hei ght of  t op of  wal l  

          * Del . 3c al c  eq( re f er  t o t he  f or mul a manual  f or  mechani c s )  

 

    * check c ondi t i on 
 

      Bet a = 4
kH* B

4EI Al p.
= 4

   19511*  1. 000

4* 2. 000*  108*   0. 00068380* 0. 450
=  0. 5306( m- 1)

        kH = Et akHo ( BH

0. 3 )
( -

3

4 )

                 kHo =   
1

0. 3
  Al p. Eo

              Del . 1 =   
(  1+ Bet a*  ho)  

2EI Al p. Bet a3
*  P

              Del . 2 =   
(  1+ 2* Bet a*  ho)  

2EI Al p. Bet a2
*  P* h

              p2'  =   
6* Si g. M

b2

              Del . 3 =   
p2' * h4

30EI Al p.
  . . . . . . ( i - eq)



 

 

 char ac t er i s t i c  val ue                     Bet .   

 Young' s modul us                          E     

 moment  o f  i nert i a o f  area               I      

 ef f ect i ve  r at i o ( moment  o f  i nert i a)       Al p.   

      m- 1     

  * 108kN/ m2  

     m4       

     - - - - -     

       0. 5306      

       2. 000       

        0. 00068380  

       0. 45        

 moment                                   M     

 hori zont al  f orc e                        P     

 hori zont al  f or ce  dept h( f r om exc avat i on)  ho   

 excavat i on l oad i nt ens i t y               p2'    

 kN. m/ m       

 kN/ m         

     m( G. L. m)  

 kN. m/ m       

       3. 53        

       9. 44        

    0. 374(  44. 374)  

       5. 30        

 al l owabl e  di s pl ac ement                              m               0. 0600      

    * check r es ul t   
 

         i t em                   uni t        t op o f  wal l       ground l evel      nat ural  ground WT 

 dept h( f r om excavat i on)      h  m( G. L. m)     2. 000(  46. 000)   - - - - - - - - - - - - - - - -   - - - - - - - - - - - - - - - -   

 Del . 1                        

 Del . 2                        

 Del . 3                        

     m    

     m    

     m    

      0. 0006      

      0. 0008      

      0. 0000      

 - - - - - - - - - - - - - - - -  

 - - - - - - - - - - - - - - - -  

 - - - - - - - - - - - - - - - -  

 - - - - - - - - - - - - - - - -   

 - - - - - - - - - - - - - - - -   

 - - - - - - - - - - - - - - - -   

 Del . = Del . 1+ Del . 2+ Del . 3         m       ( O,)  0. 0014     - - - - - - - - - - - - - - - -   - - - - - - - - - - - - - - - -   
 

1. 1. 2 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : 28PU+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue       

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.  

 cr os s s ec t i onal  ar ea   A    

  *  103( mm3/ m)   

     - - - - - - - -    

  *  102( mm2/ m)   

          3000 

         0. 600  

        226. 00 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

* 106( N. mm/ m )   

  axi al  f or ce    

       N        

*  103( N/ m )  

  shear  f or ce     

        S        

*  103( N/ m )   

 Max.                     8. 21            0. 00             9. 44 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st r ess    

   N/ mm2   

 al l owabl e  s t ress   

      N/ mm2       
  Judge   

 Max.              4. 6              270. 0    O,    

 

 

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

  s t at e    

   st r ess    

     Tau    

   N/ mm2   

 al l owabl e st res s  

       Taua        

      N/ mm2       

  Judge  

 Max.              0. 4              150. 0     O,    
 

2 El as t o- pl ast i c  met hod  

2. 1 r i ght  wal l  desi gn 

2. 1. 1 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : 28PU+1 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue       

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)   

     - - - - - - - -    

  * 102( mm2/ m)   

          3000 

         0. 600 

        226. 00  

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

* 106( N. mm/ m )   

  axi al  f or ce    

       N        

*  103( N/ m )  

  s hear f orc e     

        S        

*  103( N/ m )   

 Max.                    11. 04            0. 00            11. 93 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st r ess    

   N/ mm2   

 al l owabl e s t r es s  

      N/ mm2       
  Judge   

 Max.              6. 1              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   s t r es s   

     Tau    

   N/ mm
2
   

 al l owabl e  s t r es s  

       Taua        

      N/ mm
2
       

  Judge  

 Max.              0. 5               150. 0    O,    
 

  

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

2. 1. 2 El as t i c- Pl ast i c  anal ys i s  r esul t s 

( 1) sef l - st and 

1) anal ys i s  r es ul t s (  l at er al  pres sure ,  e l ast i c  react i on f or ce ,  di s pl acement s)   
 

 node  

  No  

    GL    

     m    
     st at e      

ef f  ac t i ve l t r l  pr es sure  

      Pae  kN/ m2         

  e f f ect i ve    

 pass i ve  l t r l   

 pr es s ur e Ppe  

    kN/ m       

 grnd s pr  

    kH    

  kN/ m/ m  

   di s p   

   Del .    

    mm    

 e l st  r ct  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   46. 000  

   45. 500  

   45. 000  

   44. 500  

   44. 322  

   44. 000  

   43. 500  

   43. 000  

   42. 500  

   42. 000  

   41. 500  

   41. 000  

   40. 500  

   40. 127  

   40. 000  

   39. 500  

   39. 000  

   38. 500  

   38. 000  

               

               

               

               

               

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

   - - - - - - - -  

       2. 27 

       4. 55 

       6. 82 

       7. 63 

      18. 10 

      17. 42 

      16. 73 

      16. 05 

      15. 36 

      14. 67 

      13. 99 

      13. 30 

      12. 79 

       4. 50 

       3. 81 

       3. 13 

       2. 44 

       1. 75 

        0. 00 

        2. 27 

        4. 55 

        6. 82 

       15. 75 

       18. 10 

       17. 42 

       16. 73 

       16. 05 

       15. 36 

       14. 67 

       13. 99 

       13. 30 

        4. 67 

        4. 50 

        3. 81 

        3. 13 

        2. 44 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

          9. 42  

         22. 61 

         27. 63 

         32. 66 

         37. 69 

         42. 71 

         47. 74 

         45. 79 

         27. 95 

         36. 82 

         62. 82 

         67. 84 

         72. 87 

         38. 32 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     4878 

     9755 

     9755 

     9755 

     9755 

     9755 

     9755 

     8516 

     4878 

     6117 

     9755 

    13288 

    16820 

     8410 

    - 3. 14 

    - 2. 80 

    - 2. 46 

    - 2. 13 

    - 2. 01 

    - 1. 80 

    - 1. 51 

    - 1. 24 

    - 1. 03 

    - 0. 84 

    - 0. 69 

    - 0. 56 

    - 0. 45 

    - 0. 37 

    - 0. 34 

    - 0. 24 

    - 0. 14 

    - 0. 05 

     0. 04 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      8. 8 

     14. 7 

     12. 1 

     10. 0 

      8. 2 

      6. 8 

      5. 5 

      3. 8 

      1. 8 

      2. 1 

      2. 3 

      1. 9 

      0. 8 

     - 0. 3 

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

2) s el f - s t and anal ys i s  res ul t  (  member  f orc e,  di spl ac ement )   

    Mmax   =       0. 0kN. m/ m ( wor ki ng pos G. L.    46. 00m)  Mmi n   =     - 11. 0kN. m/ m ( wor ki ng pos G. L.    43. 00m)  

    Smax   =       8. 5kN/ m   ( wor ki ng pos G. L.    42. 00m)  Smi n   =     - 11. 9kN/ m   ( worki ng pos  G. L.    43. 50m)  

    Del . max=    0. 04mm       ( wor ki ng pos G. L.    38. 00m)  Del . mi n=   - 3. 14mm       ( wor ki ng pos G. L.    46. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      shear  f or ce        

          kN/ m             di s p   

    mm    

    brc      

   H- rc t     

    kN/ m       upper       bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 322 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 127 

   40. 000 

   39. 500 

   39. 000 

   38. 500 

   38. 000 

 - - - - - - - - - -  

       - 0. 1 

       - 0. 8 

       - 2. 6 

       - 3. 6 

       - 6. 5 

      - 10. 3 

      - 11. 0 

       - 9. 9 

       - 7. 8 

       - 5. 4 

       - 3. 3 

       - 2. 0 

       - 1. 7 

       - 1. 8 

       - 1. 5 

       - 1. 0 

       - 0. 4 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 8 

       - 2. 6 

       - 3. 6 

       - 6. 5 

      - 10. 3 

      - 11. 0 

       - 9. 9 

       - 7. 8 

       - 5. 4 

       - 3. 3 

       - 2. 0 

       - 1. 7 

       - 1. 8 

       - 1. 5 

       - 1. 0 

       - 0. 4 

 
- - - - - - - - - -  

 
- - - - - - - - - -  

       - 0. 6 

       - 2. 3 

       - 5. 1 

       - 6. 4 

      - 11. 9 

      - 11. 9 

       - 5. 8 

       - 1. 8 

        0. 3  

        1. 0  

        0. 6  

       - 0. 7 

       - 1. 7 

       - 0. 5 

       - 0. 5 

        0. 1  

        0. 6  

        0. 3  

        0. 0 

       - 0. 6 

       - 2. 3 

       - 5. 1 

       - 6. 4 

       - 3. 1 

        2. 8 

        6. 4 

        8. 2 

        8. 5 

        7. 8 

        6. 2 

        3. 2 

        0. 1 

        1. 6 

        1. 8 

        2. 0 

        1. 4 

 - - - - - - - - - -  

    - 3. 14 

    - 2. 80 

    - 2. 46 

    - 2. 13 

    - 2. 01 

    - 1. 80 

    - 1. 51 

    - 1. 24 

    - 1. 03 

    - 0. 84 

    - 0. 69 

    - 0. 56 

    - 0. 45 

    - 0. 37 

    - 0. 34 

    - 0. 24 

    - 0. 14 

    - 0. 05 

     0. 04 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 



 

 

3 Bear i ng capac i t y 

3. 1 r i ght  wal l  desi gn 

3. 1. 1 chec k condi t i on 

  ( 1)  chec k met hod :  Temp.  Wor ks Gui d. H11, Met ro .  expr es s. H19, St d. Ds gn. Spec . Vol . 2( H18)  

  ( 2)  cons t ruct i on met hod:  Per c us si on met hod 

  ( 3)  chec k c ondi t i on:  Dec i ded dept h o f  embedment  c hecki ng r es ul t s 
 

 chec k ps    

 exv bs ps    

 embd L   L  

 G. L. ( m)   

 G. L. ( m)   

   m      

     38. 000  

     44. 000  

      6. 000  

3. 1. 2 vert i c al  bear i ng c apac i t y c hecki ng 

  ( 1)  al l owabl e  ver t i c al  beari ng capac i t y(  Ra)  

 
 

  FS    

   n    

 s oi l  ul t i mat e  

   bear  c ap     

      Ru        

     ( kN)        

 al l w V-     

 bear  c ap   

     Ra     

    ( kN)     

  V- l oad    

     N      

    ( kN)     

 Judge  

   2. 00       1076. 80        538. 40        0. 00   O,   

  ( 2)  ul t i mat e bear i ng c apac i t y(  Ru)  

      Ru = qd * A + U *  Sum( Li  * f si )  

      1)  ret ai ni ng wal l  t i p area and per i met er  
 

 t i p ar ea  

    A      

   ( m2)     

 per i met er   

     U      

    ( m)      

    0. 0226      1. 0000  

      2)  ul t i mat e bear i ng c apac i t y qd 

        qd=  200Al p. N 

 

        *  aver age Nval ue (  N2)  r ange  :  2m over  t i p 
 

 bear i ng capaci t y  

 f ac t or  by         

 c ons t r uc t i on      

 c ondi t i on         

      Al p.          

       t i p gr ound N val ue         ul t i mat e  

 bear i ng   

 c apac i t y  

    qd     

 ( kN/ m2)    

 t i p      

 Nval ue    

    N1    

 aver age  

 N val ue  

    N2    

 t i p gr ound  

 N val ue     

     N       

        1. 0            50. 0      39. 5         40. 0    8000. 00  

          Cal c ul at i on bas e on Nval ue  ( N2)  ar ound t i p 
 

 No 
  upper    

  G. L. ( m)  

  bot t om  

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 N- val   

   Ni    
    Li * Ni      

  1 

  2 

   40. 000 

   39. 000 

   39. 000 

   38. 000 

  1. 000 

  1. 000 

   29. 0 

   50. 0 

         29. 00 

         50. 00 

Si g                       2. 000                  79. 00 

      3)  c i rc umf er ence  f r i c t i on f orc e(  Si g. Li * f i )  

        *  s and :  f i = 2Bet aNs(  not e ;  Ns <=50 

        *  c l ay (  by c ohes i on)  :  f i =   Bet aNc (  not e ;  Nc <=150kN/ m
2
)  

        *  c oef f i c i ent  o f  ski n f r i c t i on wi t h c ons t r uct i on met hod:  Bet a= 1. 0 

        *  Nval ue  <=2  f i = 0. 0 i n weak s oi l  

        *  al l  f r i c t i on resi st anc e Si g. Li *  f i =   896. 00( kN/ m)  

        (  excavat i on si de)  
 

      Ra =   
1

n
 Ru >= N

        N =  
N1+N2

2
 ( <=40)



 

 

 No 

  t hk   

   Li    

  ( m)    

 sand   

 N val   

   Ns   

 c l ay   

  c oh   

   Nc   

 max s ki n   

 f r i ct i on   

     f i      

  ( kN/ m2)    

 s ki n          

 f r i ct i on      

     Li * f i     

    ( kN/ m)      

  1 

  2 

  5. 000 

  1. 000 

   29. 0 

   50. 0 

  - - - - -  

  - - - - -  

      58. 00 

     100. 00 

        290. 00  

        100. 00  

Si g   6. 000                                     390. 00  

        (  nat ur al  gr ound )  
 

 No 

  t hk   

   Li    

  ( m)    

 s and   

 N val   

   Ns    

 c l ay   

  c oh   

   Nc   

 max s ki n   

 f r i ct i on   

     f i      

  ( kN/ m2)    

 ski n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  3 

  4 

5

  1. 678  

  0. 322  

  3. 873  

  1. 127  

1. 000

   29. 0 

   29. 0 

   29. 0 

   29. 0 

50. 0

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

- - - - -

      58. 00 

      58. 00 

      58. 00 

      58. 00 

100. 00

         97. 32 

         18. 68 

        224. 63 

         65. 37 

100. 00
Si g   8. 000                                     506. 00 

 

4 i nf l uenc e on surr oundi ng gr ound 

4. 1 j udgement  on adj ac ent  di st ance  

( 1) check c ondi t i on 

  j udgement  on adj ac ent  di st anc e chec ked as t he  i nf l uence  ( s andy gr ound)  o f  ret ai ni ng wal l  def l ect i on.  
 

 nat ural  ground s urf ac e    

 excavat i on                

 vi rt ual  s uppor t  po i nt      

  
G. L. ( m)  

  
G. L. ( m)  

  
G. L. ( m)  

     
46. 000  

     
44. 000  

     
43. 000  

 

 

( 2) j udgement  on adj ac ent  di s t anc e  

  1) i nf l uence  r ange on ground def or mat i on by cons t r uc t i on of  t empor ar y wor ks   

    i nf l uence  r ange on ground def or mat i on by t empor ar y wor ks  f ol l ows t he next  equat i on.  

 

    Lxa = 
dy

t an( 45 + 
Phi

2 )
 = 

 3. 000

t an( 45 + 
30. 00

2 )
 =  1. 732 ( m)



 

 

    wher e ,   

      Lxa:  i nf l uence  r ange on ground def ormat i on by t empor ar y wor ks  

      dy :  dept h up t o  vi r t ual  support  po i nt  of  ret ai ni ng wal l   

      Phi :  so i l  shear r esi s t anc e angl e   30. 00( deg. )  *ground f ai l ure  angl e Thet a= 45Deg. +Phi / 2   

  2) j udgement  o f  checki ng poi nt  

    Exami ne a c hec k poi nt  i n range o f  i nf l uence  about  grnd def or mat i on by adj acent  t emp c ons t  works .  
 

  No.   c hec k poi nt  Lxn( m)     j udge   

   1            5. 000     Out  range  
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( 5)  Badraman Canal    



 

 

I  Desi gn c ondi t i on 

1. 1 f undament al  dat a 
f i l e :  Badraman 4 

t i t l e :   

c omment :              

braci ng t ype         Raker  pi l e t i e  r od t ype  

wal l  t ype           St ee l  s heet  pi l e 

  t ype                     Nor mal  

r aker  pi l e  t ype      H Beam pi l e ( vert i c al )  

appl i ed st andar d-  c onvent i onal  met hod    r oad ear t hwork manual  -  t empor ary s t r uc t ur e cons t r uct i on gui del i ne  

                -  e l as t o - pl ast i c  met hod  Road ear t hwork manual  -  t empor ary s t r uc t ure  cons t r uct i on gui del i ne  H11/ 3 

Exc a. w met hod:    Wal l  i nsi de- i nsi de  di st ance   
 

 pl ane  s hape t ype           St rai ght  l i ne  

 exc avat i on wi dt h   B  ( m)  

 exc avat i on l engt h  Le  ( m)  

       8. 000   

       9. 000   
 

 i nf l uenc e of  wat er  t abl e                           w/ Do     

 bas e wat er  t abl e ( bef ore  exc avat i on)   G. L. ( m)        45. 000  

 

erect i on pl anni ng 

  f i nal  exc avat i on dept h            G. L.   43. 000( m)  

  excavat i on f or  i ns t al l at i on s t r ut     1. 000( m)  

  t i e rod s et t i ng poi nt          G. L.   47. 000( m)  

  t i e rod hor i zont al  s paci ng           1. 800( m)  

 

1. 2 shape  

Des i gn wal l   r i ght  wal l  

 

pl ane  shape 
 

                 
 i nt er val   

     mm    

  wal l  t o       1 

     1 t o       2 

     2 t o       3 

     3 t o       4 

     4 t o       5 

     5 t o    wal l  

       900 

      1800 

      1800 

      1800 

      1800 

       900 

  t i e rod and r aker  pi l e  r el at i onshi p:  Di r ec t  c onnect  



 

 

pl an  

 

 

s i de sect i on s hape 
 

        
 t op of  wal l   

    G. L.  m    

 ground l evel   

     G. L.  m    

   Ri ght  wal l         48. 000       48. 000   

  t op o f  raker  pi l e                    : G. L.  47. 300( m)  

  r aker  pi l e  i nst al l at i on chec k range :      20. 000( m)  

 



 

 

Si de vi ew 

  *  l ef t - r i ght  di rect i on  

 

 

1. 3 met hod 

c hecki ng i t em 

  bear i ng c apac i t y c heck                     c heck Do   

  excavat i on bot t om st abi l i t y c heck          c hec k Not  do  

  s urc harge  by sl ope  i nf l uence  chec k         c heck Not  do  

  br ac i ng des i gn                             chec k Do   

  mat eri al                                          SS400 

  i nf l uenc e  on surr oundi ng ground c hec k      c heck Do   

  Lengt h r ound up val ue                            0. 5m 

 

des cr i pt i on of  convent i onal  met hod 

  wat er  pr ess ur e di s t r i but i on                t r i angl e  

  c al c ul at i on met hod f or  ear t h pr es sur e t o  eval uat e  s ec t i on                  For  Embedment  l engt h 

  Hori zont al  modul us  o f  subgrade reac t i on f or  r aker  pi l e c al cul at i on         I nt er nal  cal cul at i on  

  Hori zont al  modul us  o f  subgrade reac t i on f or  r et ai ni ng wal l  s t i f f nes s c heck I nt er nal  c al cul at i on  

  c ons i der  rock l ayer  not  do  

 



 

 

e l ast o - pl ast i c  met hod conc ept  

  wal l  s ec t i on change                    :    not  do 

  e l as t i c  por t i on r at e                    :    do   

  s t eady s t at e chec k                     :    not  do  

  al l owabl e  di s pl ac ement  c heck           :    not  do  

  anal ys i s met hod                        :    Anal ys i s met hod 1 

  cal c ul at i on pi t c h                       :    0. 50( m)  

  us i ng e l ast o- pl ast i c  l at e l ast oer al  pres sure ,  embedment  st abi l i t y c hec k when exc avat i on:  Consi der  S. F.  of  equi .  

l en.   

  shape s pr i ng i nput  met hod                  c onsi der ed 

  H- subgr ade react i on f orc e  c al cul at i on,  s hape dependent  c onver si on wi dt h of  l oad  BH 10. 000( m)  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  br ac i ng c ombi nat i on condi t i on(  si ngl e wal l  anal ys i s )        r ot at i on c onst r ai ned No 

 

f or  el as t o - pl as t i c  met hod,  l at eral  pr ess ur e 

  al l  St andar d c ommon 

    s oi l  t hi c kness  above underground s t r uct ur e pres s ur e:  so i l  uni t  wei ght  under  ground wat er( Gamma - Gammaw)  

    exc avat i on s i de,  cnf  gr ound wat er  pr ess ur e(  sandy l yr  bet ween c l ay l yrs )  WT c ons i der ed:  Af t er  excavat i on 

     corr ec t i on met hod when c l ay bot t om wat er  pr es sure  exceeds cover  pressure :  Not  c or rect i on 

 

1. 4 Layer  

*  r i ght  wal l  

  .  Nat ural  ground  
 

 No 
  t hk     

    m     

  so i l   

  t ype  

  ave    

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  c oh   

   Co    

 kN/ m2  

  c oh   

  i nc    

   ,    

 kN/ m2   

  df rm     

  modul     

Al p. Eo     

 kN/ m2     

  1 

  2 

  3 

    3. 000 

    8. 000 

    7. 000 

  Sandy 

  Sandy 

  Sandy 

   6. 0  

  14. 0  

  24. 0  

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

  25. 00 

  25. 00 

  25. 00 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    16800   

    39200   

    67200   

  .  Excavat ed s i de 
 

 No 
  t hk     

    m     

  so i l   

  t ype  

  ave    

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m3   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m3   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  c oh   

   Co    

 kN/ m2  

  c oh   

  i nc    

   ,    

 kN/ m2   

  df rm     

  modul     

Al p. Eo     

 kN/ m2     

  1 

  2 

  3 

    3. 000 

    8. 000 

    7. 000 

  Sandy 

  Sandy 

  Sandy 

   6. 0  

  14. 0  

  24. 0  

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

  25. 00 

  25. 00 

  25. 00 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    16800  

    39200  

    67200  

 

1. 5 member  

wal l (  st ee l  sheet  pi l e)   

  mat eri al   

    st ee l  s heet  pi l e  mat er i al                      SY295  

    al l owabl e  bendi ng st ress                       270( N/ mm2)  

    al l owabl e  s hear st ress                         150( N/ mm2)  

    Young' s  modul us                               2. 00* 10
5
( N/ mm

2
)  

   s t eel  s heet  pi l e ef f ect i ve  r at e Al pha 

    f or  embedment  cal c ul at i on,  Bet a cal c ul at i on(  convent i onal  met hod )    1. 00 

    f or  member f or ce  ,  di s pc al c ,  Bet a cal c ul at i on(  convent i onal  met hod )  0. 45 

    f or  moment  of  i ner t i a(  di spl acement  cal cul at i on,  member f orc e  )       0. 45 



 

 

    sect i on modul us (  st ress  )                                            0. 60 

  us e 
 

           use  name     
 ver t i cal  l oad  

      kN/ m      

  Ri ght  wal l   PU28+                     0. 00 

 

r aker  pi l e ( H s t ee l  pi l e)  

  mat eri al   

    mat er i al                                : SS400 

    al l owabl e  bendi ng st ress                : 210( N/ mm2)  

    al l owabl e  s hear st ress                  : 120( N/ mm2)  

    Young' s  modul us                        : 2. 00*  105( N/ mm2)  

  us e 

    us e name                               : H 250 250  9 14 

    vert i cal  l oad                          : 0. 00( kN/ uni t )  

t i e  r od  

  mat eri al   

    mat er i al                                : hi gh t ensi on s t ee l 690 

    al l owabl e  t ens i l e st ress                : 264( N/ mm2)  

    Young' s  modul us                        : 2. 00*  105( N/ mm2)  

  us e 

    us e di amet er                            : 28. 0( mm)  

    us i ng  number                          : 1 

    t i e r od  i nc l i nat i on                   : none  

  appl i ed s cr ew 

    name                                   : M33 

    ef f ec t i ve  c ros s sect i onal  area         : 694. 0( mm2)  

  E. P.  met hod 
 

 H-      

l engt h  

   L    

   m    

braci ng 

s pr i ng  

t ensi on 

c harac.  

braci ng 

 pr e    

 l oad   

c onsi d  

 brac i ng  

 pre      

 l oaded   

kN/ memb.   

 c st rc   

 l os nes 

   mm   

 H- sprg   

di r ct  i np 

 Yes/ No   

  H- s pr g     

  const       

   kN/ m/ m    

  6. 500   Yes    Not  do      0. 01       0       No    - - - - - - - - - -   

 

  wal i ng mat er i al  

  mat er i al   

    mat eri al                                : SS400 

    al l owabl e  bendi ng st ress   Si g. a        : i nt eri or  c al c ul at i on 

  des i gn concept  

    wal i ng t ype                             : U- t ype 

    c hec ki ng equat i on                      : TL/ 10 

  use  

    us e name                               : 200 80 7. 5 11 

 

1. 6 Load 

ver t i c al  l oad appl i es  on r et ai ni ng wal l  
 

          
 vert i c al  l oad  

    kN/ m        

     Ri ght  wal l             0. 00  

 



 

 

1. 7 check cas e 
c heck case  i n exc avat i on 
 

  No  
 cons t ruct i on  

 condi t i on     

 brac i ng  

    No    
      c as e name       

 exv surf  

   G. L.    

    m     

  exv WT  

   G. L.    

    m     

 si mpl i f i ed  

 met hod      

   1  

   2  

 Ex s f - s t nd    

 Fi nal  Exc.     

    - -     

     1    

 Pri mary exc avat i on           

 Compl et i on t i me             

   46. 000  

   43. 000  

   45. 000 

   43. 000 

  none       

  Yes        

*  r i ght  wal l  
 

  No  
 WT G. L.     sur char ge  kN/ m2   vi rt  s pr t  pt  

    G. L.  m   nat r l gr nd natr l gr nd    exv    

   1  

   2  

   45. 000  

   45. 000  

    10. 00  

    10. 00  

    0. 00  

    0. 00  

  i nt  cal c    

  i nt  cal c    

 

1. 8 bear i ng c apac i t y 

c heck met hod :  Temp.  Works  Gui d. H11, Met r o.  expr ess . H19, St d. Ds gn. Spec . Vol . 2( H18)  

 
 

  wal l         cons t ruc t i on met hod         

 al l w     

 bear  cap 

   FS     

good s oi l    

as sumed N   

l ower l i mi t  

 maxi mum s ki n      

 f r i c t i on of        

 cohesi ve  so i l      

   r i ght  Per cuss i on met hod                    2. 0          5      Us e cohesi ve      

  Not e: Const ruc t i on met hod.  

    Auger combi ned pr ess - f i t ( 1) . . . s and f i l i ng 

    Auger combi ned pr ess - f i t ( 2) . . . t i p pr oc es sed by st r i ki ng- vi br at i ng- press  f i t  

  Not e: For  s of t  l ayer ( N<=2) ,  s ki n f i c t i on i s  i gnored.  

 

1. 9 i nf l uence  on surroundi ng gr ound c hec k  

c ommon s et t i ng 

  c hec k obj ec t i ve  wal l    : r i ght  wal l  

  c hec k cas e  : compl et i ont i me 

  c hec k dept h 
 

 c hec k poi nt   

      No      

 di s t anc e         

 f rom wal l   ( m)   

       1              5. 000    

  al l owabl e  di s pl ac ement  qt  

    al l owabl e  Hor i zont al  di s pl acement  qt : [ 0. 020] ( m)  

    al l owabl e  Ver t i c al  di s pl acement    qt : [ 0. 020] ( m)  

    al l owabl e  i nc l i nat i on angl e          : [ 0. 001] ( rad)  

 

j udgement  on adj acent  di s t ance  

  j udgement  met hod                     : der i ved f r om def l ec t i on( s and ground)  

  pr oper t i es f or  j udgement              : Phi =[ 30. 00] deg.  

 

1. 10 bor i ng l og 

*  r i ght  wal l  



 

 

 

 

1. 11 Desi gn s t rengt h 

1. 11. 1 Set  val ue f o r des i gn 

( 1) Si mpl i f i ed met hod 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne( H11) ]  

    cons i dered Do   0. 3Gam. h cr i t er i a f or  act i ve  eart h press ure  c l ay t o cal c ul at e  embedment  l engt h 

    cons i dered. Not  do same hei ght  t o  s ur charge l d f or  exc avat i on dept h when coef f  i s cal c  f or  excavat i on dept h 

    se l f - st andi ng requi r ed embedment  est i mat e  c oef f i c i ent                  :  2. 50/ Bet a 

    mi n embedment  cr i t er i a                             :  Bas ed on desi gn s t rengt h 

  s o l di er  pi l e 

  Take 1. 00 t i mes  o f  pi l e wi dt h when Bet a i s  cal c ul at ed.  

  e t h pr ss  l d W under exv bt m and s i de  r es ul t : Temporary s t ruct ur e  c onst r uc t i on gui del i ne, Met ro . expr ess . H19 

    br ac i ng r eact i on f or ce  

      when exc avat i on:  Downward s har ed met hod 

      when r emoval :  Temp.  Wor ks Gui d. Met r o.  expr es s. H19 

    t i e  r od r eac t i on f orc e :  Overhang beam di vi de met hod 

    r aker  pi l e  

      t ake 1. 00 t i mes  o f  pi l e  wi dt h f or  s t r ai ght  pi l e Bet a cal c ul at i on 

      c oe f f i c i ent  i s 2. 50/ Bet a t o es t i mat e requi red embedment  l engt h  

      i ni t i at i on poi nt  of  pas s i ve sl i p surf ac e  i s 1. 00/ Bet a 

 

( 2) Ear t h press ur e f or  sec t i on c al cul at i on 

  [ St andar d:  Temp.  Wor ks  Gui d. , Met r o.  expr es s . H19, St d. Dsgn. Spec. Vol . 2( H18) ,  Land i mpr o.  wal l ( H5) ]  

    sand                       2. 000 

    c l ay  

      c onst i t uency o f  c l ay j udgement  N val ue    Nx      5. 000 

      s of t  c l ay      N<=Nx   6. 000 

      s t i f f  c l ay     N> Nx   4. 000 

 

  



 

 

( 3) Raker  pi l e ear t h press  c oef f i c i ent  of  l oad wi dt h 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne , Met r o. express . H19]  
 

 sandy s oi l                       

     N<=10  

 10< N<=30  

 30< N      

        1. 000      

        2. 000      

        2. 000      

 cohesi ve so i l                    

     N<=4   

  4< N<=8   

  8< N      

        1. 000      

        1. 000      

        1. 000      

 t r eat ment  ot her  t han pas si ve eart h press ur e   = ps sv et h pr s s   

 si de  r es i st ance  o f  pas si ve  eart h press ur e     cons i der : Do       

 

( 4) Mi ni mum Embedment  dept h 

  [ Cont i nuous  wal l ]  

    se l f - st andi ng               3. 00( m)  

    when excavat i on wi t h s t r ut   3. 00( m)  

  [ Sol di er  pi l e ]  

    se l f - st andi ng               1. 50( m)  

    when excavat i on wi t h s t r ut   1. 50( m)  

 

( 5) Saf et y f act or  

  r equi r ed embedment  l engt h f r om equi l i bri um,  c hecki ng f ac t or  of  saf et y  Fs 1. 20 

  c onvent i onal  met hod 

    wal l  se l f - s t andi ng al l owabl e di s pl ac ement  

      wal l  se l f - st andi ng al l owabl e  di s pl acement  i s 3. 0% of  excavat i on dept h 

    al l owabl e  di s pl acement  when c hec ki ng s t i f f nes s  0. 300( m)  

    raker  pi l e al l owabl e  di s pl acement                0. 300( m)  

  e l as t o - pl as t i c   

    requi red el as t i c  r egi on r at i o    50. 0( %)  

 

( 6) Wat er  wei ght  

  wat er  uni t  wei ght  

   For  s t at i c  wat er  pr es sure(  s oi l  press ur e and wat er  pres sure  c al c ul at i on )  10. 00( kN/ m3)  

   Ot her  t han s t at i c  wat er  pr es sure(  exc avat i on bot t om st abi l i t y)    10. 00( kN/ m3)  

 

( 7) Beari ng c apac i t y c oef f i c i ent  

  [ St andar d:  Temp.  Wor ks  Gui d. H11, Met r o.  expr es s. H19, St d. Dsgn. Spec. Vol . 2( H18) ]  

    coef f i c i ent  by Const ruct i on met hod 
 

 cons t r uc t i on met hod                                             Al p.        Bet a    

 perc us si on dr i vi ng met hod                                     

 vi br at i on met hod                                              

 pr ss   i n                                                      

 pr e- bori ng met hod( s and f i l l i ng)                                

 pr e- bori ng met hod( perc us si on, vi br at i on,  pr ss  t i p embedment )    

 auger  pr s s  met hod ( sad f i l l i ng)                               

 auger  pr s s  met hod( per cus si on, vi br at i on,  pr ss  t i p embedment )   

    1. 0    

    1. 0    

    1. 0    

    0. 0    

    1. 0    

    0. 0    

    1. 0    

     1. 0   

     0. 9   

     1. 0   

     0. 5   

     1. 0   

     0. 5   

     1. 0   



 

 

    s t ee l  pi pe pi l e  r et ai ni ng wal l :   maxi mum ski n f r i c t i on upper  l i mi t  
 

 cons t r uc t i on met hod                                   s and      c ohesi ve    

 perc us si on dr i vi ng met hod, vi brat i on met hod kN/ m
2
       100          150    

 dr i l l  and prs s  cast i ng met hod             kN/ m2        50          100    

    c ont i nuous undergr ound wal l :   maxi mum ski n f r i c t i on upper l i mi t  
 

                                              s and      cohesi ve   

 maxi mum s ki n f r i c t i on upper  l i mi t  kN/ m2       200          150    

 

( 8) Anal ysi s t he ef f ec t  t o sur r oundi ng soi l  

  s i mpl y pr edi c t i on met hod;  maxi mum s et t l ement  pr edi c t i on di agram t abl e  
 

 t urni ng  

 po i nt     

   No     

    I : har d l i ne       I I : mi ddl e , s of t  l i ne  

   x- ax      y- ax      x- ax       y- ax    

   ( 1)         0. 00      1. 33       0. 00       2. 00  

   ( 2)         0. 35      0. 40       0. 70       0. 80  

   ( 3)         3. 00      0. 00       3. 00       0. 00  

    I  :  embedment  t i p gr ound st rengt h = har d l i ne  

    I I :  embedment  t i p gr ound st rengt h = mi ddl e, so f t  l i ne 

    x- ax:  r el at i ve  s t i f f ness  zet a( 106kN. m2/ m)  

    y- ax:  s ur roundi ng gr ound max set t l ement  / excavat i on dept h ( %)  

 

  max set t l ement  pr edi c i t i on t abl e 
 

 t urni ng  

 po i nt     

   No     

   I : 30. 0m under        I I : 30. 0m over      

   x- ax      y- ax      x- ax       y- ax   

   ( 1)         0. 00      1. 85      0. 00       3. 50  

   ( 2)         0. 50      0. 25      0. 95       0. 58  

   ( 3)         3. 00      0. 00      3. 00       0. 00  

    I  :  presumed l i ne f or  exc avat i on wi dt h under 30m 

    I I :  presumed l i ne f or  exc avat i on wi dt h over   30m 

    x- ax:  equi val ent  s t i f f nes s xi ( 106kN. m2/ m)  

    y- ax:  maxi mum set t l ement  l ocat i on surr oundi ng ground / excavat i on dept h 

 

 



 

 

I I  Cal cul at i on r esul t s 

1 Si mpl i f i ed met hod 

1. 1 Ri ght  wal l  desi gn 

1. 1. 1 Compl e t i on t i me  

( 1) c heck c ondi t i on 

  s t at e    :  Fi nal  exc avat ed t i me 

  c ase  name:  compl et i on t i me 

 

1) c hec k condi t i on 
 

 nat ur al  ground s ur f ace           

 excavat i on                      

 l owes t  st rut                     

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     48. 000  

     43. 000  

     47. 000  

 wat er  t abl e  at  nat ur al  gr ound   

 wat er  t abl e  at  exc avat i on       

  G. L. ( m)  

  G. L. ( m)  

     45. 000  

     43. 000  

 surc har ge  at  nat ur al  gr ound  q  

 surc har ge  at  exc avat i on      q  

  kN/ m
2
   

  kN/ m
2
   

      10. 00  

       0. 00  

2) gr ound c ondi t i on 

    * nat ur al  ground  
 

 No 

     e l evat i on      
    ground     

     t ype      

 so i l  

  N   

 val   

 so i l  uni t  wei ght    i nt ernal  

f r i c  agl  

  ( deg. )  

  wal l    

f r i c  agl  

 ( deg. )   
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 sbmg wt   

 ( kN/ m3)   

  1 

  2 

  3 

  4 

   48. 000 

   45. 000 

   43. 000 

   37. 000 

   45. 000 

   43. 000 

   37. 000 

   30. 000 

Sandy          

Sandy          

Sandy          

Sandy          

  6. 0 

 14. 0 

 14. 0 

 24. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

    25. 0 

    25. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 

    12. 5 

    12. 5 

 



 

 

 No 

           cohes i on            unc cmpr    

 s t rg  qu   

   ( kN/ m2)   

 df rm      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  bas e    

  G. L. ( m)  

  1 

  2 

  3 

  4 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   48. 000 

   45. 000 

   45. 000 

   37. 000 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

     16800  

     39200  

     39200  

     67200  

 

    *  excavat i on si de  
 

 No 

     e l evat i on      
    gr ound     

     t ype       

 ave   

  N   

 val   

 so i l  uni t  wei ght    i nt ernal  

f r i c  agl  

  ( deg. )  

 wal l     

f r i c  agl  

  ( deg. )  
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 sbmg wt   

( kN/ m3)    

  1 

  2 

   43. 000 

   37. 000 

   37. 000 

   30. 000 

Sandy          

Sandy          

 14. 0 

 24. 0 

     18. 0 

     18. 0 

      9. 0 

      9. 0 

    25. 0 

    25. 0 

    12. 5 

    12. 5 
 

 No 

           cohes i on            unc cmpr    

 st rg  qu   

   ( kN/ m
2
)   

 df r m      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  bas e    

  G. L. ( m)  

  1 

  2 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

   45. 000 

   37. 000 

       20. 0 

       20. 0 

     39200 

     67200 
 

( 2)  embedment  l engt h cal c ul at i on 

1) r esul t  s ummery 

      c as e name:  c ompl et i on t i me 

      anal ysi s  met hod :  embedment  l engt h i s  c al c ul at ed f rom moment  bal ance  at  l owes t  st r ut  
 

 excavat i on dept h                                        ( G. L.  43. 000) m 

 req embd L   

 s af et y f ac t or                F     

 bal ance  dept h               Z( m)   

 r equi red embedment  l engt h   D( m)   

   1. 200               

   1. 890( G. L.  41. 110) m 

   2. 268( G. L.  40. 732) m 

 vi r t ual  suppor t  poi nt  dept h Y( m)      1. 071( G. L.  41. 929) m 

 mi ni mum embedment  l engt h                 ( m)        3. 000( G. L.  40. 000) m 

 f i nal  embd L 
 f i nal  embedment  l engt h L   ( m)        3. 000( G. L.  40. 000) m 

              j udge                        O,             

 f i nal  al l  l engt h                                   8. 000m              

 



 

 

    * sum of  ext er nal  f orc es  at  t he  bal anc ed dept h ( G. L.  41. 110) m.   
 

     i t em                moment                      hori zont al  f orc e        

Ac t i ve si de 

Compr e. si de 

 Ma+Mw( kN. m/  m )      

 Mp( kN. m/ m )           

     500. 94  

     501. 73  

 Pa( kN/ m )       

 Pp( kN/ m )       

     130. 00  

      98. 94  

 rat i o(  Mp/ (  Ma+ Mw)  )                                        1. 0           

 vi rt ual  s upport  poi nt  dept h  ( Y)   m                        1. 071          

    Mp i s  a moment  at  l owest  st rut ,  so  ass umed bear i ng dept h Y i s  modi f i ed by t he next  equat i on.  

    vi rt ual  s uppor t  po i nt  dept h (  Y)  = Mp/ Pp-  (  l owes t  st r ut  pl ac e -  excavat i on bas e) .  

( 3) c al cul at i on of  member  f or c e 

1) r esul t  s ummery 

      c as e name:  c ompl et i on t i me 

      anal ysi s  met hod :  check as a s i mpl e  beam wi t h a span bet ween st r ut  and vi r t ual  support  po i nt .  

              ear t h pr es sure  i s t aken t he eart h press ur e f or  embedment  l engt h c al c ul at i on.  

 

    * si ngl e span suppor t ed at  l owes t  st rut  and vi r t ual  s uppor t  poi nt  
 

 l owest  s t rut  dept h                       

 vi rt ual  s upport  poi nt  dept h              

 si mpl e  beam s pan                         

     m      

     m      

     m      

        ( G. L.  47. 000) m 

        ( G. L.  41. 929) m 

        5. 071          

 max bendi ng  

 moment        

 moment               Mmax   

 dept h( f rom s t r ut )           

kN. m/ m      

     m      

       59. 42           

   2. 888( G. L.  44. 112) m 

 shear f or ce   
 s hear  f or ce          Smax   

 dept h( f rom s t r ut )           

kN/ m        

     m      

       38. 07           

   5. 071( G. L.  41. 929) m 

 reac t i on     
 upper r eact i on f or ce  RA   

 l ower r eact i on f or ce  RB   

kN/ m        

kN/ m        

       29. 12           

       38. 07           

*max          

 di spl acement  

 di s pl ac ement      Del . max  

 dept h( f rom s t r ut )           

     m      

     m      

        0. 0025         

   2. 536( G. L.  44. 464) m 

      *re f erence  val ue   

3) r et ai ni ng wal l  st i f f ness  c hec k  

      never t hel ess  wal l  st r es s has  al l owanc e,  not  t o def or m r et ai ni ng wal l  wi t hi n a c er t ai n l evel ,   

    chec ki ng enough st i f f nes s  ass ur ed.  s o di s pl ac ement  mus t  be  s at i sf i ed t he  f ol l owi ng equat i on.  

     

        Del . = Del . 1+ Del . 2<=Del . a 

        wher e,   



 

 

          Del .  :  t ot al  ret ai ni ng wal l  di s pl acement  

          Del . 1:  maxi mum di spl ac ement  c al cul at ed as a si mpl e beam 

 

          Del . 2:  i nf l uenc e di s pl ac ement  at  e l ast i c  s uppor t  

              Del . 2'  = R/ , 

              Del . 2  = Del . 2 '  / 2 

          Del . a:  al l owabl e di s pl ac ement  

      c al cul at i ng model  i s  SS beam at  t op s t r ut  and an e l ast i c  suppor t  o f  hal f  o f  embeded dept h,   

    l oad i s  t aken eart h pr es s ur e f or  s ec t i on chec k and wat er  pres sure  t hroughout  a span.  

  i f  a l d has  t rapezoi dal  ds t r ,  c onver t  t o  an c onvers i on uni f orm ds t r  l d  wi t h t he same i nt ens i t y.  
 

 r i gi d support  l evel  ( t op s t rut )                           

 vi rt ual  s upport  poi nt  dept h           Y                  

 1/ 2 of  vi rt ual  support  poi nt  dept h                       

 si mpl e  beam s pan                      L                  

 i nt ens i t y appl i ed on a s i mpl e  beam    P                  

equi val ent  uni f orm di s t r i but i on l oad  w= P/ L       

   G. L. ( m)     

       m      

   G. L. ( m)     

       m      

  kN/ m        

kN/ m2

    47. 000       

     1. 071       

    42. 464       

     4. 536       

    86. 49        

19. 069      

Del . 1 

 Young' s modul us                  E                  

 moment  o f  i nert i a of  ar ea       I                   

 ef f ect i ve  r at e( di s pl ac ement )     Al p.               

 de f ormat i on o f  c ent er  i n span   Del . 1             

  * 108kN/ m2  

  m4/ m        

     - - - - -     

       m      

     2. 000       

     0. 00068380  

     0. 450       

     0. 0017      

Del . 2 

 modul us o f  subgr ade react i on    kH                 

 wal l  wi dt h                      B                  

 si de ar ea o f  s pr i ng bl ock pi l e  A= B* Y           

 spri ng c ons t ant                  ,= kH* A           

 reac t i on f orc e                  R= w* L/ 2          

 el ast i c  s uppor t  di spl ac ement     Del . 2'  = R/ ,      

     kN/ m3    

       m      

       m2     

     kN/ m2    

  kN/ m        

       m      

          9419   

     1. 000       

     1. 0711      

         10089   

    43. 24        

     0. 0043      

 t ot al  wal l  di spl acement   Del .  = Del . 1+ Del . 2                    m           0. 0039      

 posi t i on ( a hal f  of  span)                                    G. L. ( m)         44. 732       

 al l owabl e  di s pl ac ement                 Del . a                     m           0. 300       

 Judge                                                         - - - - -             O,       

    *  t ot al  i nt ensi t y appl i ed on a si mpl e beam(  P)   
 

 No 
  dept h   

   GL( m)   

  t hk   

   h    

   ( m)   

 act i on l oad  

      p       

    kN/ m2     

   l oad    

     P     

kN/ m       

  1 

    

   47. 000 

   46. 811 

  0. 189 

        

         0. 00 

         0. 00 

      0. 00 

           

  2 

    

   46. 811 

   45. 000 

  1. 811 

        

         0. 00 

        13. 23 

     11. 98 

           

  3 

    

   45. 000 

   43. 000 

  2. 000 

        

        13. 23 

        40. 54 

     53. 77 

           

  4 

    

   43. 000 

   42. 686 

  0. 314 

        

        40. 54 

        38. 36 

     12. 39 

           

  5 

    

   42. 686 

   42. 464 

  0. 222 

        

        38. 36 

        36. 82 

      8. 35 

           

    

Si g 
                                

           

     86. 49 

    *  Hori zont al  modul us  o f  s ubgr ade react i on  

      Hori zont al  modul us  o f  s ubgr ade r eact i on i s an aver age val ue  t o vi r t ual  s uppor t  po i nt ,  us i ng 

t he  equat i on 

 

          wher e,   

            Et a:  c oef f i c i ent  f or  wal l  t ype(  = 1. 00)   

                 i n c ase  o f  cont i nuous wal l     Et a= 1                 

            kHo:  H- modul us  o f  subgrade react i on equi v al ent  t o t hat  of   a 30c m s t i f f ness  round pl at e .   

 

              Del . 1 =   
5*  w* L4

384* EI Al p.

        kH = Et akHo ( BH

0. 3 )
( -

3

4 )

                kHo =   
1

0. 3
  Al p. Eo



 

 

                Eo:  ground def ormat i on modul us  o f  def or mat i on( kN/ m
2
)  

                Al p. :  c oef f i c i ent  f or  ground def ormat i on st i f f ness  
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi ckness   

   h  ( m)   

 Al p. Eo   

 ( kN/ m2)   

   kHo    

 ( kN/ m3)   

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

  1    43. 000    41. 929      1. 071      39200    130667      9419      10089 

Si g                          1. 071                                     10089 

                ave  kH= Si g. (  kH* h)  / Si g. h=     9419(  kN/ m
3
)   

            BH:  convers i on wi dt h o f  l oad  10. 0( m)   

( 4) c al cul at i on of  braci ng r eac t i on f o rc e 

1) r esul t  s ummery 

      anal ysi s  met hod :  Overhang s t r ut  met hod 

 
 

   No   
  dept h   

 G. L.  ( m)  
          

 s upport   

 G. L.  ( m)  

 r eact i on f or ce   

      kN/ m       

 braci ng reac t i on f orc e  

            kN/ m         

      1 

        

   47. 000 

          

 up  s pan 

 l ow s pan 

 - - - - - - - -  

   41. 929 

 - - - - - - - - - - - - - -   

           29. 12 

                   29. 12 

                         

    t i mberi ng r eac t i on= t i mberi ng No. ( n) up spansprt  r ct + r eact i on o f  l ower  s upport  

    up s pan bt  f oc us i ng br ac i ng and j ust  above.  Support  at  braci ng above t mb No( n) .  

    up s pan bt  f oc us i ng br ac i ng and j ust  be l ow.  Support  at  braci ng bel ow t mb No( n) .  

1. 1. 2 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : PU28+ 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue       

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)   

     - - - - - - - -    

  * 102( mm2/ m)   

          3000 

         0. 600 

        226. 00  

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 



 

 

 st at e    

       moment        

         M          

* 106( N. mm/ m )   

  axi al  f or ce    

       N        

* 103( N/ m )  

  shear  f or c e    

        S        

* 103( N/ m )   

 Max.                    59. 42            0. 00            38. 07 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm
2
)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st ress    

   N/ mm2   

 al l owabl e  s t ress   

      N/ mm2       
  Judge  

 Max.             33. 0              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm
2
)  

 

  s t at e    

   st ress    

     Tau    

   N/ mm2   

 al l owabl e  s t ress   

       Taua        

      N/ mm2       

  Judge  

 Max.              1. 7              150. 0    O,    
 

2 El as t o- pl ast i c  met hod  

2. 1 r i ght  wal l  desi gn 

2. 1. 1 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : PU28+ 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue      

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  * 103( mm3/ m)   

     - - - - - - - -    

  * 102( mm2/ m)   

          3000 

         0. 600 

        226. 00 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

* 10
6
( N. mm/ m )   

  axi al  f orc e   

       N        

*  10
3
( N/ m )  

  shear f or ce     

        S        

*  10
3
( N/ m )   

 Max.                    56. 97            0. 00            38. 51 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a



 

 

  s t at e    
   st r ess    

   N/ mm2   

 al l owabl e  s t ress   

      N/ mm2       
  Judge   

 Max.             31. 6              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   st r ess    

     Tau    

   N/ mm2   

 al l owabl e  s t r es s  

       Taua        

      N/ mm2       

  Judge   

 Max.              1. 7              150. 0    O,    
 

2. 1. 2 El as t i c- Pl ast i c  anal ys i s  r esul t s 

( 1) pri mary exc avat i on 

1) anal ys i s  r es ul t s (  l at er al  pres sure ,  e l ast i c  react i on f or ce ,  di s pl acement s)   
 

 node  

  No  

    GL    

     m    
     s t at e     

e f f  ac t i ve  l t r l  press ure  

      Pae   kN/ m
2
         

  ef f ec t i ve     

 pas s i ve l t r l   

 pres sure  Ppe  

    kN/ m       

 gr nd s pr  

    kH    

  kN/ m/ m  

   di s p   

   Del .    

    mm    

 e l st  r ct  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   48. 000 

   47. 500 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 930 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 000 

               

               

               

               

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       1. 48 

       2. 96 

       4. 45 

       5. 93 

       4. 38 

       2. 84 

       2. 15 

       1. 47 

       0. 78 

       0. 10 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        0. 00 

        1. 48 

        2. 96 

        4. 45 

        5. 93 

        4. 38 

        2. 84 

        2. 15 

        1. 47 

        0. 78 

        0. 10 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

         10. 20 

         28. 89 

         39. 41 

         45. 23 

         50. 25 

         55. 28 

         33. 77 

         30. 96 

         60. 91 

         70. 36 

         75. 38 

         80. 41 

         85. 44 

         44. 60 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     1009 

     2018 

     3364 

     4710 

     4710 

     4710 

     2685 

     2355 

     4379 

     4710 

     4710 

     4710 

     4710 

     2355 

    - 3. 23 

    - 2. 85 

    - 2. 48 

    - 2. 11 

    - 1. 74 

    - 1. 39 

    - 1. 07 

    - 0. 79 

    - 0. 54 

    - 0. 34 

    - 0. 18 

    - 0. 16 

    - 0. 05 

     0. 05 

     0. 13 

     0. 20 

     0. 27 

     0. 33 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      1. 8 

      2. 8 

      3. 6 

      3. 7 

      2. 6 

      1. 6 

      0. 5 

      0. 4 

      0. 2 

     - 0. 2 

     - 0. 6 

     - 1. 0 

     - 1. 3 

     - 0. 8 

  not e1:  e f f ect i ve pas si ve  l at eral  pr ess ur e i n ef f ect i ve s t r ut  i s  a l oad f or  pre- di s pl acement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at eral  pr ess ur e i n el as t i c  range  i s no l oadi ng i n anal ys i s.  

 

  

      Tau =   
S

A
  <=  Taua



 

 

2) pri mar y excavat i on anal ysi s res ul t  (  member f orc e,  di spl acement )   

    Mmax   =- - - - - - - - - - kN. m/ m ( worki ng pos  G. L. - - - - - - - - m)  Mmi n   =     - 10. 7kN. m/ m ( wor ki ng pos  G. L.    44. 00m)  

    Smax   =       3. 8kN/ m   ( wor ki ng pos G. L.    42. 50m)  Smi n   =      - 6. 7kN/ m   ( worki ng pos  G. L.    45. 50m)  

    Del . max=    0. 33mm       ( wor ki ng pos G. L.    40. 00m)  Del . mi n=   - 3. 23mm       ( wor ki ng pos G. L.    48. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      s hear  f orc e       

          kN/ m             di s p   

    mm    

    brc      

   H- r c t     

    kN/ m       upper      bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   48. 000 

   47. 500 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 930 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 000 

 
- - - - - - - - - -  

       - 0. 1 

       - 0. 5 

       - 1. 7 

       - 4. 0 

       - 6. 7 

       - 9. 2 

      - 10. 6 

      - 10. 7 

       - 9. 8 

       - 8. 4 

       - 8. 2 

       - 6. 6 

       - 4. 7 

       - 2. 9 

       - 1. 4 

       - 0. 4 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 5 

       - 1. 7 

       - 4. 0 

       - 6. 7 

       - 9. 2 

      - 10. 6 

      - 10. 7 

       - 9. 8 

       - 8. 4 

       - 8. 2 

       - 6. 6 

       - 4. 7 

       - 2. 9 

       - 1. 4 

       - 0. 4 

 
- - - - - - - - - -  

 - - - - - - - - - -  

       - 0. 4  

       - 1. 5  

       - 3. 3  

       - 5. 9  

       - 6. 7  

       - 5. 7  

       - 3. 4  

       - 0. 6  

        1. 4 

        2. 8 

        3. 2 

        3. 6 

        3. 8 

        3. 6 

        3. 0 

        2. 0 

        0. 8 

        0. 0 

       - 0. 4 

       - 1. 5 

       - 3. 3 

       - 4. 2 

       - 3. 9 

       - 2. 1 

        0. 3 

        2. 0 

        3. 0 

        3. 3 

        3. 6 

        3. 8 

        3. 6 

        3. 0 

        2. 0 

        0. 8 

 - - - - - - - - - -  

    - 3. 23 

    - 2. 85 

    - 2. 48 

    - 2. 11 

    - 1. 74 

    - 1. 39 

    - 1. 07 

    - 0. 79 

    - 0. 54 

    - 0. 34 

    - 0. 18 

    - 0. 16 

    - 0. 05 

     0. 05  

     0. 13  

     0. 20  

     0. 27  

     0. 33  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 

    *  pr e- di s pl ac ement  and l oadi ng equi val ent  t o pr e- di spl acement  

      when st rut  i s  ef f ect i ve  af t er  next  s t ep,  a l oad f or  pre- di s pl ac ement  i s appl i ed.  
 

 node  

  No  

 di s pl ac ement   

    Del . x      

      mm       

 re l ease   

  Del . L   

    mm    

 pr ec edi ng     

 di spl ac ement   

    Del . o       

      mm       

 brac i ng    

 s pr i ng     

     ,s      

    kN/ m    

 pr ec edi ng     

 di spl acement   

 l oad          

      kN/ m     

    3          - 2. 48      0. 00          - 2. 48     10525. 7         - 26. 08 

    wher e,   

      Del . x:  wal l  di spl acement  at  s t r ut  l evel ( - >) + )  

      Del . L:  cons t r uct i on r el ease  

      Del . o :  pr e- di s p( - >) + )  Del . o=Del . x- Del . L 

  



 

 

( 2) Compl et i on t i me 

1) anal ys i s  r es ul t s (  l at er al  pres sure ,  e l ast i c  react i on f or ce ,  di s pl acement s)   
 

 node  

  No  

    GL    

     m    
     st at e     

e f f  ac t i ve  l t r l  press ur e  

      Pae   kN/ m2         

  e f f ect i ve    

 pass i ve  l t r l   

 pr es s ur e Ppe  

    kN/ m       

 grnd spr  

    kH    

  kN/ m/ m  

   di sp   

   Del .    

    mm    

 e l st  rc t  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   48. 000 

   47. 500 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 930 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 000 

               

               

St rut           

               

               

               

               

               

               

               

Pl a. zone        

Pl a. zone        

Pl a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       2. 21 

       4. 41 

       6. 62 

       8. 82 

      11. 03  

      13. 23  

      18. 61  

      23. 98  

      29. 35  

      34. 73  

      34. 28  

      31. 54  

      28. 36  

      25. 17  

      21. 98  

      18. 80  

      15. 61  

        0. 00 

        2. 21 

        4. 41 

        6. 62 

        8. 82 

       11. 03 

       13. 23 

       18. 61 

       23. 98 

       29. 35 

       34. 73 

       34. 28 

       31. 54 

       28. 36 

       25. 17 

       21. 98 

       18. 80 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

        - 26. 08 

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

          1. 25  

          9. 59  

         21. 18 

         27. 63 

         32. 66 

         37. 69 

         42. 71 

         23. 24 

 - - - - - - - -  

 - - - - - - - -  

    10526 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      331 

     2355  

     4379  

     4710  

     4710  

     4710  

     4710  

     2355  

    - 4. 52 

    - 5. 16 

    - 5. 81 

    - 6. 44 

    - 7. 02 

    - 7. 47 

    - 7. 77 

    - 7. 86 

    - 7. 72 

    - 7. 35 

    - 6. 78 

    - 6. 68 

    - 6. 04 

    - 5. 20 

    - 4. 32 

    - 3. 40 

    - 2. 49 

    - 1. 57 

 - - - - - - - -  

 - - - - - - - -  

     35. 0 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      0. 0 

      0. 0 

      0. 0 

     24. 5 

     20. 3 

     16. 0 

     11. 7 

      3. 7 

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

 

  



 

 

2) Compl et i on t i me anal ysi s  r es ul t  (  member  f or c e,  di s pl ac ement )   

    Mmax   =      57. 0kN. m/ m ( wor ki ng pos  G. L.    44. 00m)  Mmi n   =      - 0. 7kN. m/ m ( wor ki ng pos G. L.    47. 00m)  

    Smax   =      32. 8kN/ m   ( wor ki ng pos G. L.    47. 00m)  Smi n   =     - 38. 5kN/ m   ( worki ng pos  G. L.    42. 50m)  

    Del . max=- - - - - - - - mm       ( worki ng pos  G. L. - - - - - - - - m)  Del . mi n=   - 7. 86mm       ( worki ng pos  G. L.    44. 50m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      s hear  f orc e       

          kN/ m             di s p   

    mm    

    brc      

   H- rc t     

    kN/ m       upper      bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   48. 000 

   47. 500 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 930 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

   40. 500 

   40. 000 

 
- - - - - - - - - -  

       - 0. 1 

       - 0. 7 

       15. 0 

       29. 1 

       41. 0 

       50. 2 

       55. 9 

       57. 0 

       52. 0 

       39. 8 

       37. 5 

       23. 9 

       11. 4 

        4. 1 

        0. 7 

       - 0. 2 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 7 

       15. 0 

       29. 1 

       41. 0 

       50. 2 

       55. 9 

       57. 0 

       52. 0 

       39. 8 

       37. 5 

       23. 9 

       11. 4 

        4. 1 

        0. 7 

       - 0. 2 

 - - - - - - - - - -  

 - - - - - - - - - -  

       - 0. 6 

       - 2. 2 

       30. 1 

       26. 2 

       21. 2 

       15. 2 

        7. 2 

       - 3. 4 

      - 16. 8  

      - 32. 8  

      - 34. 0  

      - 38. 5  

      - 32. 3  

      - 21. 2  

      - 12. 6  

       - 6. 8 

       - 3. 7 

        0. 0 

       - 0. 6 

       32. 8 

       30. 1 

       26. 2 

       21. 2 

       15. 2 

        7. 2 

       - 3. 4 

      - 16. 8 

      - 31. 5 

      - 24. 4 

      - 17. 3 

       - 7. 8 

       - 0. 8 

        3. 4 

        4. 9 

 
- - - - - - - - - -  

    - 4. 52 

    - 5. 16 

    - 5. 81 

    - 6. 44 

    - 7. 02 

    - 7. 47 

    - 7. 77 

    - 7. 86 

    - 7. 72 

    - 7. 35 

    - 6. 78 

    - 6. 68 

    - 6. 04 

    - 5. 20 

    - 4. 32 

    - 3. 40 

    - 2. 49 

    - 1. 57 

 - - - - - - - - - -  

 - - - - - - - - - -  

       35. 0 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 



 

 

3 Bear i ng capac i t y 

3. 1 Bear i ng c apac i t y 

3. 1. 1 chec k condi t i on 

  ( 1)  chec k met hod :  Temp.  Wor ks Gui d. H11, Met ro .  expr es s. H19, St d. Ds gn. Spec . Vol . 2( H18)  

  ( 2)  cons t ruct i on met hod:  Per c us si on met hod 

  ( 3)  chec k c ondi t i on:  Dec i ded dept h o f  embedment  c hecki ng r es ul t s 
 

 chec k ps    

 exv bs ps    

 embd L   L  

 G. L. ( m)   

 G. L. ( m)   

   m      

     40. 000  

     43. 000  

      3. 000  

3. 1. 2 vert i c al  bear i ng c apac i t y c hecki ng 

  ( 1)  al l owabl e  ver t i c al  beari ng capac i t y(  Ra)  

 
 

  FS    

   n    

 so i l  ul t i mat e   

   bear  c ap     

      Ru        

     ( kN)        

 al l w V-     

 bear  c ap   

     Ra     

    ( kN)     

  V- l oad    

     N      

    ( kN)     

 Judge  

   2. 00        323. 28        161. 64        0. 00   O,   

  ( 2)  ul t i mat e bear i ng c apac i t y(  Ru)  

      Ru = qd * A + U *  Sum( Li  * f si )  

      1)  ret ai ni ng wal l  t i p area and per i met er  
 

 t i p ar ea  

    A      

   ( m2)     

 per i met er   

     U      

    ( m)      

    0. 0226      1. 0000 

      2)  ul t i mat e bear i ng c apac i t y qd 

        qd=  200Al p. N 

 

        *  aver age Nval ue (  N2)  r ange  :  2m over  t i p 
 

 bear i ng capaci t y  

 f ac t or  by         

 c ons t r uc t i on      

 c ondi t i on         

      Al p.          

       t i p gr ound N val ue        
 ul t i mat e   

 beari ng   

 c apac i t y  

    qd     

 ( kN/ m2)    

 t i p      

 Nval ue    

    N1    

 aver age  

 N val ue  

    N2    

 t i p ground  

 N val ue      

     N       

        1. 0            14. 0      14. 0         14. 0    2800. 00  

          Cal c ul at i on bas e on Nval ue  ( N2)  ar ound t i p 
 

 No 
  upper    

  G. L. ( m)  

  bot t om  

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 N- val   

   Ni    
    Li * Ni      

  1    42. 000    40. 000   2. 000    14. 0          28. 00 

Si g                       2. 000                  28. 00 

      3)  c i rc umf er ence  f r i c t i on f orc e(  Si g. Li * f i )  

        *  s and :  f i = 2Bet aNs(  not e ;  Ns <=50 

        *  c l ay (  by c ohes i on)  :  f i =   Bet aNc (  not e ;  Nc <=150kN/ m2)  

        *  c oef f i c i ent  o f  ski n f r i c t i on wi t h c ons t r uct i on met hod:  Bet a= 1. 0 

        *  N val ue <=2  f i = 0. 0 i n weak so i l  

        *  al l  f r i c t i on resi st anc e Si g. Li *  f i =   260. 00( kN/ m)  

        ( exc avat i on s i de)  
 

      Ra =   
1

n
 Ru >= N

        N =  
N1+N2

2
 ( <=40)



 

 

 No 

  t hk   

   Li    

  ( m)    

 s and   

 N val   

   Ns   

 c l ay   

  coh   

   Nc    

 max ski n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 ski n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1   3. 000     14. 0   - - - - -        28. 00          84. 00 

Si g   3. 000                                       84. 00 

        (  nat ur al  gr ound )  
 

 No 

  t hk   

   Li    

  ( m)    

 sand   

 N val   

   Ns   

 c l ay   

  coh   

   Nc    

 max ski n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 s ki n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  3 

  3. 000 

  2. 000 

  3. 000 

    6. 0 

   14. 0 

   14. 0 

  - - - - -  

  - - - - -  

  - - - - -  

      12. 00 

      28. 00 

      28. 00 

         36. 00 

         56. 00 

         84. 00 

Si g   8. 000                                     176. 00 
 

4 Br ac i ng,  Raker  pi l e c al cul at i on 

4. 1 t i e  rod desi gn 

( 1) appl i ed member  

  us i ng t i e  r od di amet er         : t i e  rod di amet erPhi 28. 0( mm) * usi ng  # n=1 

  us i ng mat er i al                  : hi gh t ens i on st eel  690 

  al l owabl e  t ensi l e  st ress           : Si g. a = 264( N/ mm2)  

  t i e rod i ns t al l at i on s paci ng     : L = 1. 800( m)  

  s c rew par t ( l i st ed,  e f f ec t i ve  cr os s s ec t i onal  ar ea)  : M33( A = 694. 0mm
2
)  

( 2) t i e  r od c al c ul at i on of  member  f orc e 

  t i e rod t ensi on i s  c al cul at ed wi t h t i e  r od reac t i on and spac i ng usi ng t he f o l l owi ng equat i on.  

    T = Ra* L = 28. 10*  1. 800 = 50. 58( kN/ uni t )  

    wher e ,   

      T : t i e r od t ensi on( kN/ uni t )  

      Ra: t i e r od r eact i on f or ce( kN/ m)  

      La: t i e r od i ns t al l at i on i nt erval  ( m)  

( 3) t i e  r od s t r ess  c al c   

  t i e rod s t r es s shoul d be  s at i sf i ed t he  f ol l owi ng equat i on.   

 

    wher e ,   

      Si g.  : t i e rod st r ess . ( N/ mm2)  

      Si g. a: al l owabl e t ens i l e  s t r ess ( N/ mm2)  

      n    : us i ng  number  

      A    : us i ng c ross  s ec t i onal  ar ea ( mm2)  

 

4. 2 Des i gn of  raker  pi l e 

4. 2. 1 Di mens i ons  of  a pi l e 

  Di mens i ons of  a pi l e  are  as f ol l ows .  

( 1) us i ng mat er i al  

  Type  : H s t eel  pi l e ( B = 250mm)  

  Us e  : H 250 250  9 14 

 

 
 

    Si g.  = 
T* 103

n* A
 <=Si g. a

    Si g.  = 
50. 58*  103

1* 694. 0
 =72. 88 ( N/ mm2) <=Si g. a= 264( N/ mm2) . . .    O,



 

 

   Di mens i ons                Uni t         Val ue       

 Cros s sect i onal  area  A  

 Moment  o f  i nert i a     I   

 Sec t i on modul us        Z  

    cm2/ m   

    cm4/ m   

    cm
3
/ m   

        91. 43  

     10700     

       860     

( 2) mat er i al  

  Us i ng mat er i al   : SS400 

  Young' s modul us  : E = 2. 000* 108( kN/ m2)  

 

4. 2. 2 Cal c ul at e i ns t al l at i on l ayout  

( 1) cal cul at e  necess ar y i ns t al l at i on di s t ance  

  Rake pi l e  i s pl ac ed on act v f ai l ure  pl ane s t art i ng f r om vi rt ual  s uppor t  po i nt  and pss v f ai l ure  pl ane  

s t art i ng f rom 1. 00/ Bet a o f  dept h bel ow t i e  r od i nt er s ec t  above  t he  l ocat i on o f  t i e  r od.  

I n t hi s,  act v and pss v f ai l ure  pl anes  i nt ers ec t  at  t i e rod dept h i s c al l ed a req i ns t  di s t anc e.  

  1) ac t i ve  f ai l ur e pl ane 

  Ac t .  f ai l .  pl ane on back s i de  s t art i ng f rom a s up.  po i nt ed o f  a r t  wl  ( GL41. 929m)  i s desc r i bed.  
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

  i nt  f r i c   

  agl   Phi   

  ( Deg. )     

  ac t v f ai l ur e  

agl  zet aa( Deg. )  

   = 45+Phi / 2   

 f ai l ure  l i ne    

 wi dt h Ldi ( m)    

= hi *  cot zet aa  

  2 

  1 

   45. 000 

   47. 000 

   41. 929 

   45. 000 

   3. 071 

   2. 000 

    25. 00    

    25. 00    

        57. 50   

        57. 50   

       1. 957    

       1. 274    

Si .                         5. 071                                    3. 231    

  2) pass i ve  f ai l ure  pl ane 

    Pass i ve  f ai l ur e on bac k s i de st art i ng f rom t he posi t i on 1. 00/ Bet a bel ow rake pi l e  t i e  r od i s .  

 

 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 i nt  f r i c    

 agl   Phi    

    ( Deg. )   

 pss v f ai l ure    

agl  zet ap( Deg. )  

    = 45- Phi / 2  

 f ai l ure  l i ne    

 wi dt h  Ldi ( m)   

 = hi *  c ot zet ap 

  1    47. 000    45. 168     1. 832     25. 00           32. 50          2. 876    

Si .                         1. 832                                    2. 876    

  3) requi r ed i nst al l at i on di st anc e 

    Requi red i nst al l at i on di s t anc e Ldmi n i s  gi ven as f o l l owi ng equat i on.  

    Ldmi n = Si g. hi * cot zet aa + Si g. hi *  c ot zet ap =3. 231 +2. 876 =6. 107( m)  

( 2) i ns t al l at i on pos i t i on o f  raker  pi l e 

  Fr om above,  r aker  pi l e  i s i ns t al l ed Ld =6. 107( m)  on bac ksi de .  

    Ld =6. 500( m)  =>Ldmi n =6. 107( m) . . .    I t  i s  s af e.  

( 3) cal cul at e  a char ac t eri s t i c  val ue  Bet a t o det ermi ne r equi red i ns t al l at i on pos i t i on.  

  Bet a at  r aker  pi l e  i ns t l  at  di s t anc e  f rom r eq i ns t l  di s t ance  Ldmi n = 6. 107( m)  f r om rt  wl  i s gi ven.  

  1)  c al cul at e char act er i s t i c  val ue  Bet a 

    Char act er i s t i c  val ue  Bet a i s cal cul at ed usi ng t he  f ol l owi ng equat i on.  

 

    wher e ,   

      Hor i zont al  s ubgr ade r eact i on c oef f i c i ent     kH   = 30423. 0( kN/ m3)  

      wi dt h o f  r aker  pi l e                         B    = 250. 0*  10
- 3

( m)  

      B i s f l ange W B i n c ase  o f  H s t eel ,  or  [ 1. 00]  t i mes of  pi l e  di amet er  i n cas e of  s t  pi pe pi l e.   

      Young' s  modul us                             E    = 2. 000*  108( kN/ m2)  

      Moment  o f  i ner t i a of  ar ea                   I     = 10700* 10- 8( m4)  

    St ar t i ng posi t i on of  r aker  pi l e  = t i e rod posi t i on of  r aker  pi l e  -  
1. 00

Bet a

                  = G. L. 47. 000 -  
1. 00

0. 545842
 = G. L. 45. 168( m)

    Bet a = 4
kH* B

4EI Al p.
= 4

30423. 0* 250. 0* 10 - 3

4* 2. 000*  108*  10700* 10- 8* 1. 000
 =0. 545842( m- 1)



 

 

      e f f ec t i ve rat e( f or  embedment  c al cul at i on)    Al p.  = 1. 000 

  2)  c al c ul at i on o f  hori zont al  subgr ade react i on coef f i c i ent  

    H- s ubgr ade r eact i on c oef f i c i ent  i s  an average val ue wi t hi n 1/ Bet a= 47. 000( m)  f r om G. L. 1. 832( m)   

  us i ng t he  f ol l owi ng equat i on.  

 

    where ,  

       Et a : coef f i c i ent  r egar di ng t o  wal l  t ype  ( 1. 00 i n c as e o f  raker  pi l e)  

   kHo:  H- s ubgrade r eac t i on c oef f i c i ent  equi  t o  pl at e bear t est  resul t  by s t i f f nes s round pl at e  of  30c m di amet er  

 

        wher e,   

           Eo :  gr ound modul us of  def ormat i on( kN/ m2)  

           Al p. :  coef f i c i ent  t o c al cul at e subgrade reac t i on coef f i c ent  

      BH:  c onver si on wi dt h of  l oad i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

        wher e,  D i s  f l ange W B i n cas e of  H st ee l  pi l e,  or  a pi l e di amet er  D of  st ee l  pi pe pi l e .  

 
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk    

  h ( m)   

 Al p. Eo   

  kN/ m
2
   

   kHo    

  kN/ m
3
   

    kH    

  kN/ m
3
   

  kH* h    

  kN/ m
2
    

  1    47. 000    45. 168     1. 832     16800     56000      30423     55736  

Si .                         1. 832                                   55736  

 

 

4. 2. 3 cal c ul at e embedment  l engt h 

( 1) l engt h of  r aker  pi l e 

  Pi l e  L t o  i nc l ude  embd L r eq f r om t he cal c  as  an i nf i ni t e pi l e  on e l as t i c  gr nd as des cr i bed bel ow.  

    kH = Et akHo ( BH

0. 3 )
( -

3

4 )

        kHo = ( 1

0. 3 ) Al p. Eo

        BH = 
D

Bet a
 = 

250*  10 -3

0. 545842
 =0. 6768( m)

    Aver age  kH wi t hi n t he range o f  
1

Bet a
 = 

Si g. kH* h

Si g. h
 = 

   55736

 1. 832
 =   30423. 0 ( kN/ m3)



 

 

 
 

 raker  pi l e head EL                 

 rake  pi l e  t i e  r od posi t i on EL      

 raker  pi l e desi gn gr ound l evel      

       ( G. L.  47. 300) m  

       ( G. L.  47. 000) m  

       ( G. L.  47. 000) m  

 requi r ed     

 embedment     

 l engt h       

   saf et y coef f        

 chra  Bet a( m
- 1

)       

 D= s af et y c oef f / Bet a 

  2. 50                 

  0. 545842             

  4. 580( G. L.  42. 420) m  

 f i nal         

 embedment     

 l engt h       

 real  l engt h ( m)         4. 700( G. L.  42. 300) m  

 j udgement                        O,          

 f i nal  t ot al  l engt h                   5. 000m               

( 2) cal c ul at e  Bet a at  raker  pi l e i nst al l ed pos i t i on 

  I t  f o l l ows  t he  r esul t  o f  Bet a=0. 545842( m- 1)  obt ai ned i n cal c ul at i ng a nec es s ar y di s t anc e.  

 

4. 2. 4 cal c ul at i on o f  member  f or c e 

( 1) cal cul at i on of  member f or ce  

  1) maxi mum bendi ng moment  

 

    wher e ,  

      H: hor i zont al  f or c e ac t i ng on a r aker pi l e  

        t ens i on f r c  per  s i ngl e t i e  r od i s  gi ven as  H = Ra* L*  s ec Thet a ( Thet a:  t i e rod i nc  agl ) .  

  2) l ocat i on of  maxi mum bendi ng moment  i nduc ed ( l ower  t han des i gn ground l evel )  

 

  Summer y o f  member  f orc e cal c ul at i on i s  s hown i n t he  t abl e be l ow.  
 

 char ac t er i s t i c  val ue                   Bet a     m- 1            0. 545842        

 i nduced      

 f orc e        

 hori zont al  f or ce           H  

 hei ght ( f r om desi gn GL)  h     

   kN/ M.     

     m      

      50. 58            

       0. 000            

 maxi mum ben-  

 di ng moment   

 moment      Mmax              

 l ocat i on( f r om desi gn GL)      

   kN. m/ M.   

     m      

      29. 87            

  1. 439( G. L.  45. 561) m  

 shear f or ce   
 s hear  f or ce  Smax             

 l ocat i on( f r om desi gn GL)      

   kN/ M.     

     m      

      50. 58            

  0. 000( G. L.  47. 000) m  

( 2) cal cul at i on of  Bet a 

  I t  i s t he  s ame Bet a as  t he  r esul t  o f  c al cul at i ng embedment  l engt h.  

( 3) cal cul at i on of  di s pl ac ement  

  Di spl acement  at  t he l ocat i on of  t i e  rod mus t  be  s at i s f i ed t he f ol l owi ng equat i on.  

 

    wher e ,  
 

 char ac t er i s t i c  val ue             Bet a    

 Young' s modul us                    E    

 moment  o f  i nert i a                 I     

 ef f  rat i o  ( f or  moment  of  i ner t i a)  Al p.  

      m- 1     

 * 108 kN/ m2    

 * 10 - 8m4/ M.    

     - - - - -     

          0. 545842     

          2. 000        

         10700        

          1. 000        

 Hori zont al  f orc e                  H    

 he i ght  ( f rom desi gn GL)            h    

     kN/ M.     

     m( G. L. m)  

         50. 58         

  0. 000( G. L.  47. 000) m  

 al l owabl e  di s pl ac ement         Del . a         m                  0. 300        

 

    Del .  =0. 007( m)  <=Del . a=0. 300( m) . . .    O, 

 

4. 2. 5 st ress es  of  r aker  pi l e 

( 1) us i ng s ec t i on 

    D =  Saf et y c oef f i c i ent
 

Bet a
  =

2. 50

0. 545842
 =4. 580( m) <= real  embedment  l engt h=4. 700( m) . . .    O,

    Mmax = 0. 3224
H

Bet a
 = 0. 3224* 

50. 58

0. 545842
 =29. 87

    Lm = 
Pi

4Bet a
 = 

Pi

4* 0. 545842
 =1. 439

    Del .  = 
H

2EI Al p. Bet a3
 <=Del . a

    Del .  = 
H

2EI Al p. Bet a3
= 

50. 58

2*  2. 000*  108*  10700* 10- 8* 1. 000* 0. 5458423



 

 

  t ype            : H- s t eel  pi l e  

  us e            : H 250 250  9 14 

  us i ng mat er i al  : SS400 
 

   di mens i ons              uni t             val ue        

 s ec t i on hei ght    Hf   

 web t hi c kness     t 1  

 f l ange  t hi c knes s t 2  

 s ec t i on modul us   Z   

 c rs  sect i onal  area A 

       ( mm)        

       ( mm)        

       ( mm)        

  * 103( mm3 )      

  * 102( mm2 )      

      250      

        9      

       14       

      860      

       91. 43   

( 2) des i gn member f orc e 

  desi gn member  f or c es  are  s hown i n t he f o l l owi ng t abl e .  
 

   moment        

       M        

  * 10
6
( N. mm)    

 axi al  f orc e     

       N        

  * 10
3
( N)       

 shear  f or ce      

       S         

  *  10
3
( N)        

        29. 87            0. 00           50. 58    

( 3) bendi ng s t r ess  

  bendi ng s t r es s mus t  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Si g.    : bendi ng s t r es s( N/ mm2)  

      Si g. ba : al l owabl e  bendi ng s t ress ( N/ mm2)  

      L= 4. 700* 10
3
( mm)    ( L i s a l engt h f r om t i e rod pos i t i on t o raker  pi l e t i p. )  

      b= 250 ( mm)         ( b i s  f l ange  wi dt h )  

        f rom 4. 5< L/ b<=30 

 

      z   : us i ng sect i on modul us  

      A  : us i ng cr os s  s ec t i onal  ar ea 

 

( 4) shear  s t r es s  

  s hear st r es s must  sat i sf y t he  f ol l owi ng equat i on.  

 

    wher e ,  

      Tau  : shear st r es s( N/ mm2)  

      Taua : al l owabl e s hear  s t r es s ( N/ mm
2
)  

      Aw   : us i ng web s ec t i on ar ea( mm2)  ( hf - 2*  t 2) * t 1 

 

4. 3 wal i ng desi gn  

( 1) appl i ed member  

  us e                      : 200 80 7. 5 11 

  us i ng mat er i al            : SS400 

  al l owabl e  bendi ng st ress  : Si g. a = 145. 2( N/ mm2)  

( 2) moment  cal c ul at i on 

  moment  worki ng on wal i ng i s c al cul at ed usi ng t he f o l l owi ng equat i on.  

 

    wher e ,   

    Si g.  = 
M

Z
 + 

N

A
 <= Si g. ba

            Si g. ba=Si g. a- 3. 6( L

b
 - 4. 5) =210- 3. 6( 4. 700*  103

250
 - 4. 5) =158( N/ mm2)

    Si g.  = 
29. 87* 106

860. 0* 103
 + 

0. 00*  103

91. 43* 102
 =34. 74 ( N/ mm2)  <=Si g. ba=158( N/ mm2) . . .    O,

    Tau = 
S

Aw
 <= Taua

    Tau = 
50. 58*  103

1998
 =25. 32 ( N/ mm2)  <=Taua=120( N/ mm2) . . .    O,

    M = 
T*  L

10
 = 

50. 58*  1. 800

10
  = 9. 10( kN. m/ m)



 

 

      M: BM ( kN. m/ m)  

      T: t i e  r od t ens i on( kN/ uni t )  

      L: t i e  r od i nst al l at i on spac i ng ( m)  

( 3) st r es s 

  wal i ng s t ress  s houl d be sat i s f i ed t he f o l l owi ng equat i on.   

 

    wher e ,   

      Si g.  : wal i ng s t r ess( N/ mm2)  

      Si g. a: al l owabl e bendi ng s t r ess ( N/ mm2)  

          4. 5< L/ b<=30,  Si g. a=[ 140-  2. 4( L/ b-  4. 5) ] * 1. 5 ( N/ mm2)  

                               =[ 140-  2. 4( 1. 800/ 0. 080-  4. 5) ] * 1. 5=145. 2( N/ mm
2
)  

      M  : BM ( kN. m/ m)  

      Z  : s c t  modul us  ( = 195*  2c m3)   *t wo makes one s et ,  doubl e of  r egi st er ed s t ee l  sc t  modul us .   

 

5 i nf l uenc e on surr oundi ng gr ound 

5. 1 j udgement  on adj ac ent  di st ance  

( 1) check c ondi t i on 

  j udgement  on adj ac ent  di st anc e chec ked as t he  i nf l uence  ( s andy gr ound)  o f  ret ai ni ng wal l  def l ect i on.  
 

 nat ural  ground surf ace      

 excavat i on                 

 vi rt ual  s upport  poi nt       

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     48. 000  

     43. 000  

     41. 929  

 

 

( 2)  j udgement  on adj acent  di st anc e 

  1)  i nf l uenc e range on gr ound def ormat i on by c onst ruct i on o f  t emporary works  

    i nf l uence  r ange on ground def or mat i on by t empor ar y wor ks  f ol l ows t he next  equat i on.  

 

    wher e ,   

      Lxa:  i nf l uence  r ange on ground def ormat i on by t empor ar y wor ks  

    Si g. = 
M* 106

Z* 103
 <=Si g. a

    Si g.  = 
9. 10*  106

390* 103
 =23. 34( N/ mm2) <=Si g. a= 145. 2( N/ mm2) . . .    O,

    Lxa = 
dy

t an( 45 + 
Phi

2 )
 = 

 6. 071

t an( 45 + 
30. 00

2 )
 =  3. 505 ( m)



 

 

      dy :  dept h up t o  vi r t ual  support  po i nt  of  ret ai ni ng wal l   

      Phi :  so i l  shear r esi s t anc e angl e   30. 00( deg. )  *ground f ai l ure  angl e Thet a= 45Deg. +Phi / 2   

  2) j udgement  o f  checki ng poi nt  

    Exami ne a c hec k poi nt  i n range o f  i nf l uence  about  grnd def or mat i on by adj acent  t emp c ons t  works .  
 

  No.   c hec k poi nt  Lxn( m)     j udge    

   1            5. 000     Out  r ange  
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I  Desi gn c ondi t i on 

1. 1 f undament al  dat a 
f i l e :  AboGabal  1 

t i t l e :   

c omment :              

braci ng t ype         St r ut  braci ng 

wal l  t ype           St ee l  s heet  pi l e 

  t ype                     Nor mal  

appl i ed st andar d-  c onvent i onal  met hod    r oad ear t hwork manual  -  t empor ary s t r uc t ur e cons t r uct i on gui del i ne  

                -  e l as t o - pl ast i c  met hod  Road ear t hwork manual  -  t empor ary s t r uc t ure  cons t r uct i on gui del i ne  H11/ 3 

Exc a. w met hod:    Wal l  i nsi de- i nsi de  di st ance   
 

 pl ane  s hape t ype           St rai ght  l i ne  

 exc avat i on wi dt h   B  ( m)  

 exc avat i on l engt h  Le  ( m)  

       2. 044  

      12. 000  
 

 i nf l uenc e of  wat er  t abl e                           w/ Do     

 bas e wat er  t abl e ( bef ore  exc avat i on)   
G. L. ( m)   

     46. 000  

 

erect i on pl anni ng 

  f i nal  exc avat i on dept h            G. L.   44. 000( m)  

  excavai on f or  i ns t al l at i on s t rut      0. 500( m)  

  r emoval  c heck                chec k Not  do  
 

br ac i ng 

  No.    

 br ac i ng   

 dept h     

  G. L.  m   

    1      46. 500  

 

  s t rut  l ayout  

    l ayout  #          6# 

    l ayout  spac i ng    2. 000( m)  

 

1. 2 shape  
Des i gn wal l   r i ght  wal l  

 

 1 t h pl ane s hape ( s t r ut  braci ng)  

  s t rut  
 

            

 di r ect i on      

i nt er val    

    mm     

   wal l -       1 

      1-       2 

      2-       3 

      3-       4 

      4-       5 

      5-       6 

     6-    wal l  

     1000  

     2000  

     2000  

     2000  

     2000  

     2000  

     1000  

 



 

 

pl an  

 

 

s i de sect i on s hape 
 

        
 t op o f  wal l   

    G. L.  m    

 ground l evel   

     G. L.  m    

   Ri ght  wal l         47. 000       47. 000   

 



 

 

Si de vi ew 

  *  l ef t - r i ght  di rect i on  

 

 

1. 3 met hod 

c hecki ng i t em 

  bear i ng c apac i t y c heck                     c heck Do   

  excavat i on bot t om st abi l i t y c heck          c hec k Do   

  s urc harge  by sl ope  i nf l uence  chec k         c heck Not  do  

  br ac i ng des i gn                             chec k Do   

  mat eri al                                          SS400 

  i nf l uenc e  on surr oundi ng ground c hec k      c heck Do   

  Lengt h r ound up val ue                            0. 5m 

 

des cr i pt i on of  convent i onal  met hod 

  wat er  pr ess ur e di s t r i but i on                t r i angl e  

  c al c ul at i on o f  br aci ng r eact i on f or c e case  Fi nal  excavat i on and r emoval  

  Hori zont al  modul us  o f  subgrade reac t i on f or  s el f - st andi ng Chang' s  equat i on I nt er nal  c al cul at i on  

  Hori zont al  modul us  o f  subgrade reac t i on f or  r et ai ni ng wal l  s t i f f nes s c heck I nt er nal  c al cul at i on  

  c ons i der  rock l ayer  not  do  

 



 

 

e l ast o - pl ast i c  met hod conc ept  

  wal l  s ec t i on change                    :    not  do 

  e l as t i c  por t i on r at e                    :    do   

  s t eady s t at e chec k                     :    not  do  

  al l owabl e  di s pl ac ement  c heck           :    not  do  

  anal ys i s met hod                        :    Anal ys i s met hod 1 

  cal c ul ai on pi t ch                       :    0. 50( m)  

  us i ng e l ast o- pl ast i c  l at eral  pr es s ur e,  embedment  st abi l i t y chec k when excavat i on:  Cons i der  S. F.  o f  equi .  l en.   

  shape s pr i ng i nput  met hod                  c onsi der ed 

  H- subgr ade react i on f orc e  c al cul at i on,  s hape dependant  c onver si on wi dt h of  l oad  BH 10. 000( m)  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  t op of  wal l  s uppor t  condi t i on              Fr ee  

  br ac i ng c ombi nat i on condi t i on(  si ngl e wal l  anal ys i s )        r ot at i on c onst r ai ned No 

  st rut  r el ease  coef f i c i ent                   1. 0 

 

f or  el as t o - pl as t i c  met hod,  l at eral  pr ess ur e 

  al l  St andar d c ommon 

    s oi l  t hi c kness  above underground s t r uct ur e pres s ur e:  so i l  uni t  wei ght  under  ground wat er( Gamma - Gammaw)  

    exc avat i on s i de,  cnf  gr ound wat er  pr ess ur e(  sandy l yr  bet ween c l ay l yrs )  WT c ons i der ed:  Af t er  excavat i on 

     corr ec t i on met hod when c l ay bot t om wat er  pr es sure  exceeds cover  pressure :  Not  c or rect i on 

 

1. 4 Layer  

*  r i ght  wal l  

  .  Nat ural  ground  
 

 No 
  t hk     

    m     

  so i l   

  t ype  

  ave   

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m
3
   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m
3
   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  c oh   

   Co    

 kN/ m2  

  c oh   

  i nc    

   ,    

 kN/ m
2
   

  df rm     

  modul     

Al p. Eo     

 kN/ m
2
     

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

 12 

    1. 000 

    2. 000 

    2. 000 

    2. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

   3. 0  

  25. 0  

  23. 0  

   5. 0  

  17. 0  

  19. 0  

  19. 0  

  42. 0  

  49. 0  

  59. 0  

  24. 0  

  38. 0  

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

  10. 00 

  20. 00 

  20. 00 

  10. 00 

  20. 00 

  20. 00 

  20. 00 

  30. 00 

  30. 00 

  30. 00 

  30. 00 

  30. 00 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

    0. 0 

     8400  

    70000  

    64400  

    14000  

    47600  

    53200  

    53200  

   117600  

   137200  

   165200  

    67200  

   106400  

   

  



 

 

.  Exc avat ed si de 
 

 No 
  t hk     

    m     

  s o i l   

  t ype   

  ave   

 N val   

Soi l  wet   

 uni t  wt   

  Gamma   

  kN/ m
3
   

  wat er    

 uni t  wt   

  Gamma'   

  kN/ m
3
   

 i nt     

 f r i c    

agl  Phi  

  Deg   

  coh   

   Co   

 kN/ m2  

  coh   

  i nc    

   ,    

 kN/ m
2
   

  df r m     

  modul     

Al p. Eo     

 kN/ m
2
     

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

 12 

    1. 000 

    2. 000 

    2. 000 

    2. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

    1. 000 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

  Sandy 

   3. 0  

  25. 0  

  23. 0  

   5. 0  

  17. 0  

  19. 0  

  19. 0  

  42. 0  

  49. 0  

  59. 0  

  24. 0  

  38. 0  

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

   18. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

    9. 0   

  10. 00 

  20. 00 

  20. 00 

  10. 00 

  20. 00 

  20. 00 

  20. 00 

  30. 00 

  30. 00 

  30. 00 

  30. 00 

  30. 00 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

   10. 0 

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

    0. 0  

     8400  

    70000  

    64400  

    14000  

    47600  

    53200  

    53200  

   117600  

   137200  

   165200  

    67200  

   106400  

 

1. 5 member  

wal l (  st ee l  sheet  pi l e)   

  mat eri al   

    st ee l  s heet  pi l e  mat er i al                      SY295  

    al l owabl e  bendi ng st ress                       270( N/ mm2)  

    al l owabl e  s hear st ress                         150( N/ mm
2
)  

    Young' s  modul us                               2. 00* 105( N/ mm2)  

   s t eel  s heet  pi l e ef f ect i ve  r at e Al pha 

    f or  embedment  cal c ul at i on,  Bet a cal c ul at i on(  convent i onal  met hod )    1. 00 

    f or  member f or ce  ,  di s pc al c ,  Bet a cal c ul at i on(  convent i onal  met hod )  0. 45 

    f or  moment  of  i ner t i a(  di spl acement  cal cul at i on,  member f orc e  )       0. 45 

    sect i on modul us (  st ress  )                                            0. 60 

  use  
 

           us e name     
 vert i c al  l oad  

      kN/ m      

   Ri ght  wal l   PU28+                    10. 00 

 

wal i ng mat er i al  

  mat er i al   

    mat eri al                                   SS400 

    al l owabl e  bendi ng st ress          Si g. a    210( N/ mm2)  

    al l owabl e  s t r es s f or  buc kl i ng    Si g. c a1  210( N/ mm
2
)  

    al l owabl e  s hear  s t ress            Taua     120( N/ mm2)  

  des i gn concept  

    t emper at ure  axi al  f orc e               Nt   150( kN)  

    bendi ng appl i ed i n pl ane buc kl i ng c hec k   do   

    bendi ng appl i ed out  pl ane buc kl i ng c heck  do  ( Buc kl i ng span i n i nner- pl ane)  

    bendi ng s pan cal c ul at i on met hod           Tempor ary s t r uc t ure  cons t r uct i on gui del i ne  

    he i ght  o f  s paci ng                     Hk     10( mm)  

  appl i ed member  

  

 

 



 

 

 * l e f t - r i ght  di r ec t i on  

    BM c al cul at i on eq:  ( 1/ 8) wL2 
 

 br ac i ng 

    No   

  dept h   

  G. L.  m  
        s t eel  name         f ol d   l ayer   

     1      46. 500  H 200 200  8 12          1       1  

 

s t r ut  mat eri al  

  mat er i al   

    mat eri al                                 SS400  

    al l owabl e  bendi ng st ress        Si g. a    210( N/ mm2)  

    al l owabel  s t r es s f or  buc kl i ng  Si g. c a1  210( N/ mm2)  

    Young' s modul us                          2. 00* 105( N/ mm2)  

  des i gn met hod 

    t emper at ure  axi al  f orc e                Nt  150( kN)  

    vert i c al  l oad                          w    5. 00( kN/ m)  

    bendi ng appl i ed i n pl ane buc kl i ng c hec k   do   

    bendi ng appl i ed out  pl ane buc kl i ng c heck  do   

  appl i ed member  

  

 

 * l e f t - r i ht  di r ect i on  
 

 brac i ng  

    No    

  dept h   

  G. L.  m  
        s t eel  name         l ayer   

     1       46. 500  H 150 150  7 10           1  
 

br ac i ng 

   No   

br aci ng 

spr i ng  

t ensi on 

charac.  

br aci ng 

  pr e    

  l oad  

Consi de  

 braci ng  

   pr e    

  l oaded  

   kN/ m   

 cs t r c   

 l osnes  

   mm   

 br ac i ng  

 H- spc     

    m     

 H- sprg   

di r ct  i np 

 Yes/ no    

  H- s pr g     

  const       

   kN/ m/ m    

    1     Yes     Not  do       0. 01      0      2. 000      No    - - - - - - - - - -   

 

1. 6 Load 

ver t i c al  l oad appl i es  on r et ai ni ng wal l  
 

          
 vert i c al  l oad  

    kN/ m        

     Ri ght  wal l            10. 00 

 

1. 7 check cas e 

c heck case  i n exc avat i on 
 

  No  
 c onst ruc t i on  

 c ondi t i on     

 br ac i ng  

    No    
      c ase  name       

 exv surf  

   G. L.    

    m     

  exv WT  

   G. L.    

    m     

 si mpl i f i ed  

 met hod      

   1  

   2  

 Ex sf - s t nd    

 Fi nal  Exc.     

    - -     

     1    

 Pri mar y excavat i on           

 Fi nal  excavat i on          

   46. 000 

   44. 000 

   46. 000 

   44. 000 

  none       

  Yes         

*  r i ght  wal l  
 

  No  
 WT G. L.     s ur char ge kN/ m

2
   vi rt  s pr t  pt  

    G. L.  m   nat rl grnd nat rl gr nd    exv    

   1  

   2  

   46. 000 

   46. 000 

    10. 00  

    10. 00  

    0. 00  

    0. 00  

  i nt  cal c    

  i nt  cal c    

 



 

 

1. 8 bear i ng c apac i t y 
c heck met hod :  Temp.  Works  Gui d. H11, Met r o.  expr ess . H19, St d. Ds gn. Spec . Vol . 2( H18)  
 

  wal l         cons t r uc t i on met hod         

 al l w     

 bear  cap 

   FS     

good s o i l    

as sumed N   

l ower l i mi t  

 maxi mum ski n      

 f r i c t i on o f        

 c ohesi ve  s o i l      

   Ri ght  wal l  Per cuss i on met hod                    2. 0          5      Use  cohesi ve       

  Not e : Cons t r uc t i on met hod.  

    Auger  c ombi ned press - f i t ( 1) . . . s and f i l i ng 

    Auger  c ombi ned press - f i t ( 2) . . . t i p pr oc ess ed by st r i ki ng- vi br at i ng- pres s f i t  

  Not e : For  so f t  l ayer( N<=2) ,  s ki n f i c t i on i s  i gnored.  

 

1. 9 st abi l i t y of  excavat i on bot t om 

boi l i ng 

  c hec k met hod :  Ter zaghi  
 

 wal l    
  req    

  FS     

   Ri ght  wal l     1. 2   

pi pi ng 
 

 wal l    
 deduc t i on gr avel  l engt h  

 on nat ural  ground  L( m)   

   Ri ght  wal l              0. 000         

heavi ng 

  c hec k met hod :  Load Bal anc e met hod 
 

 wal l    

f r om exc  surf  

t o  aqui c l ude  

t op h1        

aqui c l ude  

t hk       

   h2  m  

 c nf  wt r   

 hd       

   Hw  m  

  r eq    

  FS     

   Fs    

   Ri ght  wal l        0. 000       0. 001      0. 001     1. 1   

 

1. 10 i nf l uenc e on s urr oundi ng ground check  

c ommon s et t i ng 

  c hec k obj ec t i ve  wal l    : r i ght  wal l  

  c hec k cas e  : f i nal  exc avat i on 

  c hec k dept h 
 

 c hec k poi nt   

      No      

 di st anc e        

 f r om wal l   ( m)   

       1              5. 000    

  al l owabl e  di s pl ac ement  qt  

    al l owabl e  Hor i zont al  di s pl acement  qt : [ 0. 020] ( m)  

    al l owabl e  Ver t i c al  di s pl acement    qt : [ 0. 020] ( m)  

    al l owabl e  i nc l i nat i on angl e          : [ 0. 001] ( rad)  

 



 

 

j udgement  on adj ac ent  di s t ance  

  j udgement  met hod                     : der i ved f r om def l ec t i on( s and ground)  

  proper t i es  f or  j udgement              : Phi =[ 30. 00] deg.  

 

1. 11 bor i ng l og 

*   

 

 

1. 12 Desi gn s t rengt h 

1. 12. 1 Set  val ue f o r des i gn 

( 1) Si mpl i f i ed met hod 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne( H11) ]  

    cons i dered Do   0. 3Gam. h cr i t er i a f or  act i ve  eart h press ure  c l ay t o cal c ul at e  embedment  l engt h 

    cons i dered. Not  do same hei ght  t o  s ur charge l d f or  exc avat i on dept h when coef f  i s cal c  f or  excavat i on dept h 

    se l f - st andi ng requi r ed embedment  est i mat e  c oef f i c i ent                  :  2. 50/ Bet a 

    mi n embedment  cr i t er i a                             :  Bas ed on desi gn s t rengt h 

  s o l di er  pi l e 

  Take  1. 00 t i mes  o f  pi l e  wi dt h when Bet a i s  c al cul at ed.  

  e t h pr ss  l d W under exv bt m and s i de  r es ul t : Temporary s t ruct ur e  c onst r uc t i on gui del i ne, Met ro . expr ess . H19 

    br ac i ng r eact i on f or ce  

      when exc avat i on:  Downward s har ed met hod 

      when removal :  Temp.  Wor ks  Gui d. Met r o.  expr ess . H19 

    t i e r od r eact i on f or ce :  Overhang beam di vi de met hod 

    raker  pi l e 

      t ake 1. 00 t i mes o f  pi l e  wi dt h f or  s t r ai ght  pi l e  Bet a c al c ul at i on 

      c oe f f i c i ent  i s  2. 50/ Bet a t o  es t i mat e requi red embedment  l engt h  

      i ni t i at i on poi nt  of  pas si ve  sl i p s urf ac e i s 1. 00/ Bet a 

 

( 2) Ear t h press ur e f or  sec t i on c al cul at i on 

  [ St andar d:  Temp.  Wor ks  Gui d. , Met r o.  expr es s . H19, St d. Dsgn. Spec. Vol . 2( H18) ,  Land i mpr o.  wal l ( H5) ]  

    sand                       2. 000 

    c l ay  

      c onst i t uency o f  c l ay j udgement  Nval ue     Nx      5. 000  

      s of t  c l ay      N<=Nx   6. 000 

      s t i f f  c l ay     N> Nx   4. 000 

 



 

 

( 3) Raker  pi l e ear t h press  c oef f i c i ent  of  l oad wi dt h 

  [ St andar d:  Tempor ary s t r uc t ur e cons t ruct i on gui del i ne , Met r o. express . H19]  
 

 sandy so i l                        

     N<=10  

 10< N<=30  

 30< N      

        1. 000      

        2. 000      

        2. 000      

 cohesi ve  so i l                     

     N<=4   

  4< N<=8   

  8< N      

        1. 000      

        1. 000      

        1. 000      

 t r eat ment  ot her  t han pas si ve eart h press ur e   = pss v et h prs s    

 si de  r es i st ance  o f  pas si ve  eart h press ur e     c onsi der : Do       

 

( 4) Mi ni mum Embedment  dept h 

  [ Cont i nuous  wal l ]  

    se l f - st andi ng               3. 00( m)  

    when excavat i on wi t h s t r ut   3. 00( m)  

  [ Sol di er  pi l e ]  

    se l f - st andi ng               1. 50( m)  

    when excavat i on wi t h s t r ut   1. 50( m)  

 

( 5) Saf et y f act or  

  r equi r ed embedment  l engt h f r om equi l i bri um,  c hecki ng f ac t or  of  saf et y  Fs 1. 20 

  c onvent i onal  met hod 

    wal l  se l f - s t andi ng al l owabl e di s pl ac ement  

      wal l  se l f - st andi ng al l owabl e  di s pl acement  i s 3. 0% of  excavat i on dept h 

    al l owabl e  di s pl acement  when c hec ki ng s t i f f nes s  0. 300( m)  

    raker  pi l e al l owabl e  di s pl acement                0. 300( m)  

  e l as t o - pl as t i c   

    requi red el as t i c  r egi on r at i o    50. 0( %)  

 

( 6) Wat er  wei ght  

  wat er  uni t  wei ght  

   For  s t at i c  wat er  pr es sure(  s oi l  press ur e and wat er  pres sure  c al c ul at i on )  10. 00( kN/ m3)  

   Ot her  t han s t at i c  wat er  pr es sure(  exc avat i on bot t om st abi l i t y)    10. 00( kN/ m
3
)  

( 7) Beari ng c apac i t y c oef f i c i ent  

  [ St andar d:  Temp.  Wor ks  Gui d. H11, Met r o.  expr es s. H19, St d. Dsgn. Spec. Vol . 2( H18) ]  

    coef f i c i ent  by Const ruct i on met hod 
 

 cons t r uc t i on met hod                                             Al p.        Bet a    

 perc us si on dr i vi ng met hod                                     

 vi br at i on met hod                                              

 pr ss   i n                                                      

 pr e- bori ng met hod( s and f i l l i ng)                                

 pr e- bori ng met hod( perc us si on, vi br at i on,  pr ss  t i p 
embedment )    

 auger  pr s s  met hod ( sad f i l l i ng)                               

 auger  pr s s  met hod( per cus si on, vi br at i on,  pr ss  t i p 
embedment )   

    1. 0   

    1. 0   

    1. 0   

    0. 0   

    1. 0   

    0. 0   

    1. 0   

     1. 0   

     0. 9   

     1. 0   

     0. 5   

     1. 0   

     0. 5   

     1. 0   

    st ee l  pi pe pi l e ret ai ni ng wal l :   maxi mum ski n f r i c t i on upper l i mi t  
 

 cons t r uc t i on met hod                                   s and      cohes i ve   

 perc us si on dr i vi ng met hod, vi brat i on met hod kN/ m2       100          150    

 dr i l l  and prs s  cast i ng met hod             kN/ m2        50          100    



 

 

    cont i nuous under gr ound wal l :   maxi mum s ki n f r i c t i on upper  l i mi t  
 

                                              s and      c ohes i ve    

 maxi mum s ki n f r i c t i on upper  l i mi t  kN/ m
2
       200          150    

 

( 8) Anal ysi s t he ef f ec t  t o sur r oundi ng soi l  

  s i mpl y pr edi c t i on met hod;  maxi mum s et t l ement  pr edi c t i on di agram t abl e  
 

 t urni ng  

 po i nt     

   No     

    I : har d l i ne      I I : mi ddl e, so f t  l i ne   

   x- ax      y- ax      x- ax       y- ax    

   ( 1)         0. 00      1. 33       0. 00       2. 00  

   ( 2)         0. 35      0. 40       0. 70       0. 80  

   ( 3)         3. 00      0. 00       3. 00       0. 00  

    I  :  embedment  t i p gr ound st rengt h = har d l i ne  

    I I :  embedment  t i p gr ound st rengt h = mi ddl e, so f t  l i ne 

    x- ax:  r el at i ve  s t i f f ness  zet a( 106kN. m2/ m)  

    y- ax:  s ur roundi ng gr ound max set t l ement  / excavat i on dept h ( %)  

 

  max set t l ement  pr edi c i t i on t abl e 
 

 t urni ng  

 po i nt     

   No     

   I : 30. 0m under        I I : 30. 0m over      

   x- ax      y- ax      x- ax       y- ax   

   ( 1)         0. 00      1. 85       0. 00       3. 50  

   ( 2)         0. 50      0. 25       0. 95       0. 58  

   ( 3)         3. 00      0. 00       3. 00       0. 00  

    I  :  presumed l i ne f or  exc avat i on wi dt h under 30m 

    I I :  presumed l i ne f or  exc avat i on wi dt h over   30m 

    x- ax:  equi val ent  s t i f f nes s xi ( 106kN. m2/ m)  

    y- ax:  maxi mum set t l ement  l ocat i on surr oundi ng ground / excavat i on dept h 

 



 

 

I I  Cal cul at i on r esul t s 

1 Si mpl i f i ed met hod 

1. 1 Ri ght  wal l  desi gn 

1. 1. 1 f i nal  excavat i on 

( 1) c heck c ondi t i on 

  s t at e    :  Fi nal  exc avat ed t i me 

  c ase  name:  f i nal  exc avat i on 

 

1) c hec k condi t i on 
 

 nat ur al  ground s ur f ace           

 excavat i on                      

 l owes t  st rut                     

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     47. 000  

     44. 000  

     46. 500  

 wat er  t abl e  at  nat ur al  gr ound   

 wat er  t abl e  at  exc avat i on       

  G. L. ( m)  

  G. L. ( m)  

     46. 000  

     44. 000  

 surc har ge  at  nat ur al  gr ound  q  

 surc har ge  at  exc avat i on      q  

  kN/ m2   

  kN/ m2   

      10. 00  

       0. 00  

 

  



 

 

2) gr ound c ondi t i on 

    * nat ur al  ground  
 

 No 

     e l evat i on      
    gr ound     

     t ype      

 s oi l  

  N   

 val   

 s oi l  uni t  wei ght    i nt ernal  

f r i c  agl  

  ( deg. )  

  wal l    

f r i c  agl  

 ( deg. )   
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

 ( kN/ m3)   

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

 12 

   47. 000 

   46. 000 

   44. 000 

   42. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   33. 000 

   46. 000 

   44. 000 

   42. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   33. 000 

   32. 000 

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

Sandy          

  3. 0 

 25. 0 

 23. 0 

  5. 0 

 17. 0 

 19. 0 

 19. 0 

 42. 0 

 49. 0 

 59. 0 

 24. 0 

 38. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

     18. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

    10. 0 

    20. 0 

    20. 0 

    10. 0 

    20. 0 

    20. 0 

    20. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

     5. 0 

    10. 0 

    10. 0 

     5. 0 

    10. 0 

    10. 0 

    10. 0 

    15. 0 

    15. 0 

    15. 0 

    15. 0 

    15. 0 

 

 No 

           cohes i on            unc c mpr   

 s t rg  qu   

   ( kN/ m2)   

 df r m      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  bas e    

  G. L. ( m)  

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

 11 

 12 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   47. 000 

   46. 000 

   44. 000 

   42. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   33. 000 

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

       20. 0  

      8400 

     70000 

     64400 

     14000 

     47600 

     53200 

     53200 

    117600 

    137200 

    165200 

     67200 

    106400 

    *  excavat i on si de  
 

 No 

     el evat i on      
    ground    

     t ype     

 ave  

  N   

 val   

 s oi l  uni t  wei ght    i nt er nal  

f r i c  agl  

  ( deg. )  

 wal l     

f r i c  agl  

  ( deg. )  
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

 wet  wt    

 ( kN/ m3)   

 s bmg wt   

( kN/ m3)    

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

   44. 000 

   42. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   33. 000 

   42. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   33. 000 

   32. 000 

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

Sandy         

 23. 0 

  5. 0 

 17. 0 

 19. 0 

 19. 0 

 42. 0 

 49. 0 

 59. 0 

 24. 0 

 38. 0 

     18. 0  

     18. 0  

     18. 0  

     18. 0  

     18. 0  

     18. 0  

     18. 0  

     18. 0  

     18. 0  

     18. 0  

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

      9. 0 

    20. 0 

    10. 0 

    20. 0 

    20. 0 

    20. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

    30. 0 

    10. 0 

     5. 0 

    10. 0 

    10. 0 

    10. 0 

    15. 0 

    15. 0 

    15. 0 

    15. 0 

    15. 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 No 

           cohes i on           
 unc cmpr    

 s t rg  qu   

   ( kN/ m
2
)   

 df r m      

 modul      

  Al p. Eo   

  ( kN/ m2)   

    Co     

 ( kN/ m2)   

 i nc  k    

 ( kN/ m3)   

  base     

  G. L. ( m)  

  1 

  2 

  3 

  4 

  5 

  6 

  7 

  8 

  9 

 10 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

     10. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

      0. 0 

   44. 000 

   42. 000 

   40. 000 

   39. 000 

   38. 000 

   37. 000 

   36. 000 

   35. 000 

   34. 000 

   33. 000 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

       20. 0 

     64400 

     14000 

     47600 

     53200 

     53200 

    117600 

    137200 

    165200 

     67200 

    106400 

 

( 2)  embedment  l engt h cal c ul at i on 

1) r esul t  s ummery 

      c as e name:  f i nal  exc avat i on 

      anal ysi s  met hod :  embedment  l engt h i s  c al c ul at ed f rom moment  bal ance  at  l owes t  st r ut  
 

 excavat i on dept h                                        ( G. L.  44. 000) m 

 req embd L   

 s af et y f act or                F     

 bal ance  dept h               Z( m)   

 requi r ed embedment  l engt h   D( m)  

   1. 200               

   0. 990( G. L.  43. 010) m 

   1. 188( G. L.  42. 812) m 

 vi r t ual  s uppor t  po i nt  dept h Y( m)     0. 535( G. L.  43. 465) m 

 mi ni mum embedment  l engt h                 ( m)        3. 000( G. L.  41. 000) m 

 f i nal  embd L 
 f i nal  embedment  l engt h L   ( m)        3. 000( G. L.  41. 000) m 

              j udge                         O,             

 f i nal  al l  l engt h                                   6. 000m              

 

    

  



 

 

 * sum of  ext er nal  f or ces at  t he bal anc ed dept h ( G. L.  43. 010) m.   
 

     i t em                moment                      hori zont al  f orc e        

Ac t i ve si de 

Compr e. si de 

 Ma+Mw( kN. m/  m )      

 Mp( kN. m/ m )          

     112. 37 

     113. 12 

 Pa( kN/ m )       

 Pp( kN/ m )       

      49. 15  

      37. 27  

 rat i o(  Mp/ (  Ma+ Mw)  )                                        1. 0           

 vi rt ual  s upport  poi nt  dept h  ( Y)   m                        0. 535          

    Mp i s  a moment  at  l owest  st rut ,  so  ass umed bear i ng dept h Y i s  modi f i ed by t he next  equat i on.  

    vi rt ual  s uppor t  po i nt  dept h (  Y)  = Mp/ Pp-  (  l owes t  st r ut  pl ac e -  excavat i on bas e) .  

( 3) c al cul at i on of  member  f or c e 

1) r esul t  s ummery 

      c as e name:  f i nal  exc avat i on 

      anal ysi s  met hod :  check as a s i mpl e  beam wi t h a span bet ween st r ut  and vi r t ual  support  po i nt .  
 

 t op of  wal l                              

 gr ound s urf ac e                          

 excavat i on                              

 so i l  aver age uni t  wei ght   Gam.           

 surc harge   q/ Gam.                        

  G. L. m 

  G. L. m 

  G. L. m 

 kN/ m3  

   m    

        ( G. L.  47. 000) m 

        ( G. L.  47. 000) m 

        ( G. L.  44. 000) m 

  11. 40                

   0. 877( G. L.  47. 877) m 

 excavat i on   

 dept h        

 coef f i c i ent   

 a            

 exc avat i on dept h  H       

 s ur char ge  q/ Gam.          

 c al c  exc avat i on dept h H'   

 H'  coef f i c i ent  a          

   m    

 - - - - - -  

   m    

 - - - - - -  

   3. 000               

  No                   

   3. 000               

   0. 500               

 geol ogy      

 coef f i c i ent   

 b            

 grand t ype                 

 bot t om f or  grand t ype      

 geo l ogy coef f i c i ent   b     

 - - - - - -  

   m    

 - - - - - -  

  Sandy s oi l            

   3. 750( G. L.  43. 250) m 

   2. 000               

 eart h pr ess ur e  p= a* b*  Gam.             kN/ m2    11. 40                

        *bot t om f or  grand t ype = vi r t ual  support  poi nt   

 

     

  



 

 

*  s i ngl e  s pan s upport ed at  l owes t  s t r ut  and vi r t ual  s upport  po i nt  

      vi r t ual  suppor t  poi nt  i s cor rect ed 0. 535( m)  t o 0. 750( m)  f rom  embedment  l engt h c al cul at i on.  
 

 l owest  s t rut  dept h                       

 vi rt ual  s upport  poi nt  dept h              

 si mpl e  beam s pan                         

     m      

     m      

     m      

        ( G. L.  46. 500) m 

        ( G. L.  43. 250) m 

        3. 250          

 max bendi ng  

 moment        

 moment               Mmax   

 dept h( f rom s t r ut )           

kN. m/ m      

     m      

       25. 32           

   1. 687( G. L.  44. 813) m 

 shear f or ce   
 s hear  f or ce          Smax   

 dept h( f rom s t r ut )           

kN/ m        

     m      

       26. 28           

   0. 000( G. L.  46. 500) m 

 reac t i on     
 upper  r eact i on f or c e RA    

 l ower  r eact i on f or c e RB    

kN/ m        

kN/ m        

       26. 28           

       22. 33           

*max          

 di spl acement  

 di spl ac ement      Del . max   

 dept h( f rom s t r ut )           

     m      

     m      

        0. 0004         

   1. 462( G. L.  45. 038) m 

      *re f erence  val ue   

3) r et ai ni ng wal l  st i f f ness  c hec k  

      never t hel ess  wal l  st r es s has  al l owanc e,  not  t o def or m r et ai ni ng wal l  wi t hi n a c er t ai n l evel ,   

    chec ki ng enough st i f f nes s  ass ur ed.  s o di s pl ac ement  mus t  be  s at i sf i ed t he  f ol l owi ng equat i on.  

     

        Del . = Del . 1+ Del . 2<=Del . a 

        wher e,   

          Del .  :  t ot al  r et ai ni ng wal l  di s pl acement  

          Del . 1:  maxi mum di s pl ac ement  c al c ul at ed as  a s i mpl e  beam 

 

          Del . 2:  i nf l uence  di s pl ac ement  at  e l ast i c  suppor t  

              Del . 2'  = R/ , 

              Del . 2  = Del . 2'  / 2 

          Del . a:  al l owabl e  di s pl ac ement  

      c al cul at i ng model  i s SS beam at  t op s t r ut  and an e l as t i c  support  o f  hal f  of  embeded dept h,   

    l oad i s  t aken ear t h pr ess ur e f or  s ec t i on check and wat er  pr es s ur e t hr oughout  a s pan.  

  i f  a l d has  t r apezoi dal  dst r ,  c onver t  t o  an c onvers i on uni f or m ds t r  l d  wi t h t he same i nt ensi t y.  
 

 r i gi d support  l evel  ( t op s t rut )                           

 vi rt ual  s upport  poi nt  dept h           Y                  

 1/ 2 of  vi rt ual  support  poi nt  dept h                       

 si mpl e  beam s pan                      L                  

 i nt ens i t y appl i ed on a s i mpl e  beam    P                  

 equi val ent  uni f or m di s t r i but i on l oad  w= P/ L             

   G. L. ( m)     

       m      

   G. L. ( m)     

       m      

  kN/ m        

     kN/ m
2
    

    46. 500       

     0. 750       

    43. 625       

     2. 875       

    58. 86        

    20. 472       

Del . 1 

 Young' s modul us                  E                  

 moment  o f  i nert i a o f  area       I                  

 e f f ect i ve rat e( di spl ac ement )     Al p.               

 de f ormat i on of  cent er  i n s pan   Del . 1             

  *  108kN/ m2  

  m4/ m        

     - - - - -     

       m      

     2. 000       

     0. 00068380  

     0. 450       

     0. 0003      

Del . 2 

 modul us of  s ubgrade r eac t i on    kH                

 wal l  wi dt h                      B                  

 s i de  area of  s pri ng bl oc k pi l e  A= B* Y           

 s pri ng c onst ant                  ,= kH* A          

 r eac t i on f or ce                   R= w* L/ 2         

 e l as t i c  suppor t  di s pl acement     Del . 2'  = R/ ,      

 suppor t  di s pl ac ement  i nf l uenc e  Del . 2  = 
Del . 2' / 2  

     kN/ m3    

       m      

       m2     

     kN/ m2    

  kN/ m        

       m      

       m      

         15474   

     1. 000       

     0. 7500      

         11606   

    29. 43        

     0. 0025      

     0. 0013      

 t ot al  wal l  di spl acement   Del .  = Del . 1+ Del . 2                    m           0. 0016      

 posi t i on ( a hal f  of  span)                                    G. L. ( m)         45. 063       

 al l owabl e  di s pl ac ement                 Del . a                     m           0. 300       

 Judge                                                         - - - - -             O,       

    

              Del . 1 =   
5*  w* L4

384* EI Al p.



 

 

 * t ot al  i nt ensi t y appl i ed on a si mpl e beam(  P)   
 

 No 
  dept h   

   GL( m)   

  t hk   

   h    

   ( m)   

 act i on l oad  

      p       

    kN/ m2     

   l oad    

     P     

kN/ m       

  1 

    

   46. 500 

   46. 000 

  0. 500  

        

        11. 40 

        11. 40 

      5. 70 

           

  2 

    

   46. 000 

   44. 000 

  2. 000  

        

        11. 40 

        31. 40 

     42. 80 

           

  3 

    

   44. 000 

   43. 926 

  0. 074  

        

        31. 40 

        29. 91 

      2. 27 

           

  4 

    

   43. 926 

   43. 625 

  0. 301  

        

        29. 91 

        23. 83 

      8. 09 

           

    

Si g 
                                

           

     58. 86 

    *  Hor i zont al  modul us  of  s ubgrade r eac t i on  

      Hor i zont al  modul us of  subgrade react i on i s  an aver age val ue  t o  vi r t ual  suppor t  poi nt ,  usi ng t he equat i on 

 

          wher e ,   

            Et a:  coef f i c i ent  f or  wal l  t ype(  = 1. 00)   

                 i n case  of  c ont i nuous  wal l     Et a= 1                 

            kHo:  H- modul us  o f  s ubgr ade r eact i on equi val ent  t o t hat  of   a 30c m st i f f ness  r ound pl at e.   

 

                Eo :  gr ound def ormat i on modul us of  def ormat i on( kN/ m
2
)  

                Al p. :  coef f i c i ent  f or  gr ound def ormat i on st i f f nes s  
 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi cknes s  

   h  ( m)   

 Al p. Eo   

 ( kN/ m2)   

   kHo    

 ( kN/ m3)   

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

  1    44. 000    43. 250      0. 750     64400    214667     15474      11606 

 

 No 
  upper   

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

t hi cknes s  

   h  ( m)   

 Al p. Eo  

 ( kN/ m2)  

   kHo   

 ( kN/ m3)  

    kH    

 ( kN/ m3)   

   kH* h   

  ( kN/ m2)   

        

Si g                          0. 750                                    11606 

                ave  kH= Si g. (  kH* h)  / Si g. h=    15474(  kN/ m3)   

            BH:  convers i on wi dt h o f  l oad  10. 0( m)   

( 4) c al cul at i on of  braci ng r eac t i on f o rc e 

1) r esul t  s ummery 

      anal ysi s  met hod :  l ower  s har e met hod 

        kH = Et akHo ( BH

0. 3 )
( -

3

4 )

                kHo =   
1

0. 3
  Al p. Eo



 

 

 
 

   No   
  dept h   

 G. L.  ( m)  

   shari ng r ange      br aci ng    

  react i on   

  f or ce       

      kN/ m   

  upper    

 G. L.  ( m)  

  l ower    

 G. L.  ( m)  

      1    46. 500    47. 877    44. 000        64. 20  

2) ext ernal  f or ce t abl e 
 

 No 
  dept h   

   GL( m)   

  t hk   

   h    

   ( m)   

 pass i ve    

 et h pr ss    

      pp    

    kN/ m2   

 ac t i ve      

 et h pr ss    

      pa    

    kN/ m2   

 wat er  prs s  

      pw    

    kN/ m2   

 ac t i on      

      l oad   

     p       

    kN/ m2    

  1 

    

   47. 877 

   47. 000 

  0. 877 

        

       0. 00 

       0. 00 

      11. 40 

      11. 40 

       0. 00 

       0. 00 

       11. 40 

       11. 40 

  2 

    

   47. 000 

   46. 500 

  0. 500 

        

       0. 00 

       0. 00 

      11. 40 

      11. 40 

       0. 00 

       0. 00 

       11. 40 

       11. 40 

  3 

    

   46. 500 

   46. 000 

  0. 500 

        

       0. 00 

       0. 00 

      11. 40 

      11. 40 

       0. 00 

       0. 00 

       11. 40 

       11. 40 

  4 

    

   46. 000 

   44. 000 

  2. 000 

        

       0. 00 

       0. 00 

      11. 40 

      11. 40 

       0. 00 

      20. 00  

       11. 40 

       31. 40 

  5 

    

   44. 000 

   43. 926 

  0. 074 

        

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        0. 00 

        0. 00 

  6 

    

   43. 926 

   43. 250 

  0. 676 

        

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        0. 00 

        0. 00 

  7 

    

   43. 250 

   43. 010 

  0. 240 

        

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        0. 00 

        0. 00 

    *l oad appl i ed at  beam i s  sum of  ac t i ve  si de  [ ac t i ve  eart h pr ess ur e] + [ wat er  pr ess ur e]   

      deduc t ed pas si ve  si de  [ pass i ve  ear t h pr es s ure] (  p= pa+ pw-  pp) .  

  



 

 

1. 1. 2 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : PU28+ 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue       

 sect i on modul us         Z     

 di t t o e f f ec t i ve rat e    Al p.  

 cr os s s ec t i onal  ar ea   A    

  *  103( mm3/ m)   

     - - - - - - - -    

  *  102( mm2/ m)   

          3000 

         0. 600 

        226. 00  

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e   

       moment       

         M         

*  10
6
( N. mm/ m )   

  axi al  f orc e   

       N       

* 10
3
( N/ m )  

  s hear  f orc e   

        S       

* 10
3
( N/ m )   

 Max.                   
25. 32 

          
10. 00 

           
26. 28 

(  3)  bendi ng s t ress  

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st ress    

   N/ mm2   

 al l owabl e  s t r es s  

      N/ mm2       
  Judge   

 Max.             14. 5              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm
2
)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   st ress    

     Tau    

   N/ mm2   

 al l owabl e s t r es s  

       Taua        

      N/ mm2       

  Judge   

 Max.              1. 2              150. 0    O,    
 

2 El as t o- pl ast i c  met hod  

2. 1 Ri ght  wal l  desi gn 

2. 1. 1 wal l  member  s t r ess  

( 1)  appl i ed member 

    mat er i al  t ype   :  St eel  sheet  pi l e 

    us e            : PU28+ 

    us i ng mat er i al  :  SY295 
 

         di mens i ons                uni t            val ue       

 sect i on modul us         Z     

 di t t o ef f ec t i ve  r at e    Al p.   

 cr os s sec t i onal  area   A     

  *  103( mm3/ m)   

     - - - - - - - -    

  *  102( mm2/ m)   

          3000 

         0. 600 

        226. 00  

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

( 2)  desi gn member  f or ce  

      des i gn member f or ce i s as  f o l l owi ng t abl e .   
 

 st at e    

       moment        

         M          

*  106( N. mm/ m )   

  axi al  f or ce    

       N        

*  103( N/ m )  

  shear  f or ce     

        S        

*  103( N/ m )   

 Max.                    13. 35           10. 00            17. 69 

( 3)  bendi ng st r es s 

 

      where ,   

        Si g.   :  bendi ng s t r es s ( N/ mm2)  

        Si g. sa:  al l owabl e  bendi ng st res s( N/ mm2)  

        Z     :  appl i ed se ct i on modul us   

        A     :  appl i ed cr os s sec t i onal  ar ea  
 

  s t at e    
   st r ess    

   N/ mm
2
   

 al l owabl e s t r es s  

      N/ mm
2
       

  Judge   

 Max.              7. 9              270. 0    O,    

( 4)  s hear f orc e  s t r es s  

 

      where ,   

        Tau : s hear  f orc e st ress  ( N/ mm2)  

        Taua: al l owabl e shear st r es s ( N/ mm2)  
 

  s t at e    

   st r es s   

     Tau    

   N/ mm
2
   

 al l owabl e st r es s 

       Taua        

      N/ mm
2
       

  Judge   

 Max.              0. 8              150. 0    O,    
 

2. 1. 2 El as t i c- Pl ast i c  anal ys i s  r esul t s 

( 1) pri mary exc avat i on 

1) anal ys i s  r es ul t s ( l at er al  pr es s ur e,  e l as t i c  r eac t i on f orc e,  di spl ac ement s )   
 

 node  

  No  

    GL    

     m    
     s t at e     

ef f  act i ve l t r l  pr es s ur e 

      Pae  kN/ m2         

  e f f ect i ve    

 pass i ve  l t r l   

 pr es s ur e Ppe  

    kN/ m       

 grnd s pr  

    kH    

  kN/ m/ m  

   di s p   

   Del .    

    mm    

 e l s t  rc t  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

               

               

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

El a. zone        

   - - - - - - - -  

       1. 47 

       2. 93 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

       0. 00 

        0. 00 

        1. 47 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

        0. 00 

    - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

          8. 18  

         18. 96 

         22. 44 

         25. 92 

         29. 40 

         32. 88 

         36. 36 

         39. 84 

         33. 07 

         24. 74 

         12. 89 

 - - - - - - - -  

 - - - - - - - -  

     4205 

     8410 

     8410 

     8410 

     8073 

     7737 

     7737 

     7737 

     4710 

     1682 

      841 

    - 0. 18 

    - 0. 14 

    - 0. 11 

    - 0. 08 

    - 0. 05 

    - 0. 03 

    - 0. 01 

     0. 00 

     0. 01 

     0. 02 

     0. 03 

     0. 04 

     0. 05 

 - - - - - - - -  

 - - - - - - - -  

      0. 5  

      0. 7  

      0. 5  

      0. 3  

      0. 1  

      0. 0  

     - 0. 1 

     - 0. 2 

     - 0. 1 

     - 0. 1 

      0. 0  

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

 

      Si g.  =   
M

Al p. * Z
  +   

N

A
  <=  Si g. s a

      Tau =   
S

A
  <=  Taua



 

 

2) pri mar y excavat i on anal ysi s res ul t  (  member f orc e,  di spl acement )   

    Mmax   =       0. 0kN. m/ m ( wor ki ng pos G. L.    41. 00m)  Mmi n   =      - 1. 2kN. m/ m ( wor ki ng pos G. L.    45. 00m)  

    Smax   =       0. 5kN/ m   ( wor ki ng pos G. L.    44. 00m)  Smi n   =      - 1. 5kN/ m   ( worki ng pos  G. L.    46. 00m)  

    Del . max=    0. 05mm       ( wor ki ng pos G. L.    41. 00m)  Del . mi n=   - 0. 18mm       ( wor ki ng pos G. L.    47. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      s hear f or ce        

          kN/ m             di s p   

    mm    

    brc      

   H- r c t     

    kN/ m       upper       bot t om       upper      bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

 
- - - - - - - - - -  

       - 0. 1 

       - 0. 5 

       - 1. 0 

       - 1. 2 

       - 1. 1 

       - 0. 9 

       - 0. 6 

       - 0. 4 

       - 0. 2 

       - 0. 1 

        0. 0 

        0. 0 

        0. 0 

       - 0. 1 

       - 0. 5 

       - 1. 0 

       - 1. 2 

       - 1. 1 

       - 0. 9 

       - 0. 6 

       - 0. 4 

       - 0. 2 

       - 0. 1 

        0. 0 

 
- - - - - - - - - -  

 - - - - - - - - - -  

       - 0. 4 

       - 1. 5 

       - 1. 0 

       - 0. 3 

        0. 1 

        0. 4 

        0. 5 

        0. 5 

        0. 4 

        0. 2 

        0. 1 

        0. 0 

        0. 0  

       - 0. 4 

       - 1. 0 

       - 0. 3 

        0. 1  

        0. 4  

        0. 5  

        0. 5  

        0. 4  

        0. 2  

        0. 1  

        0. 0  

 
- - - - - - - - - -  

    - 0. 18 

    - 0. 14 

    - 0. 11 

    - 0. 08 

    - 0. 05 

    - 0. 03 

    - 0. 01 

     0. 00  

     0. 01  

     0. 02  

     0. 03  

     0. 04  

     0. 05  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 

     

*  pre- di s pl acement  and l oadi ng equi val ent  t o  pre- di s pl acement  

      when st rut  i s  ef f ect i ve  af t er  next  s t ep,  a l oad f or  pre- di s pl ac ement  i s appl i ed.  
 

 node  

  No  

 di spl ac ement   

    Del . x      

      mm       

 re l eas e  

  Del . L   

    mm    

 precedi ng     

 di s pl ac ement   

    Del . o       

      mm       

 braci ng    

 s pr i ng     

     ,s      

    kN/ m    

 pr ec edi ng     

 di spl acement   

 l oad          

      kN/ m     

    2          - 0. 14      0. 00          - 0. 14     387964. 8         - 55. 34 

    wher e,   

      Del . x:  wal l  di spl acement  at  s t r ut  l evel ( - >) + )  

      Del . L:  cons t r uct i on r el ease  

      Del . o :  pr e- di s p( - >) + )  Del . o=Del . x- Del . L 

( 2) Fi nal  exc avat i on 

1) anal ys i s  r es ul t s ( l at er al  pr es s ur e,  e l as t i c  r eac t i on f orc e,  di spl ac ement s )   
 

 node  

  No  

    GL    

     m    
     st at e      

ef f  act i ve l t r l  pr es s ur e 

      Pae  kN/ m2         

  e f f ect i ve    

 pass i ve  l t r l   

 pr es s ur e Ppe  

    kN/ m       

 grnd s pr  

    kH    

  kN/ m/ m  

   di s p   

   Del .    

    mm    

 e l s t  rc t  

    R     

   kN/ m       t op        bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

               

St rut           

               

               

               

               

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

El a. zone       

   - - - - - - - -  

       1. 47 

       2. 93 

       5. 64 

      11. 28 

      16. 93 

      22. 57 

      19. 40 

      16. 23 

      13. 06 

       9. 89 

      14. 25 

      11. 26 

        0. 00 

        1. 47 

        0. 00 

        5. 64 

       11. 28 

       16. 93 

       22. 57 

       19. 40 

       16. 23 

       13. 06 

       17. 24 

       14. 25 

    - - - - - - - -  

    - - - - - - - - - -  

        - 55. 34 

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

    - - - - - - - - - -  

          8. 18  

         18. 96 

         22. 44 

         25. 92 

         23. 36 

         19. 22 

         10. 13 

 - - - - - - - -  

   387965 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

     3869 

     7737 

     7737 

     7737 

     4710 

     1682 

      841 

     0. 16 

    - 0. 17 

    - 0. 50 

    - 0. 81 

    - 1. 08 

    - 1. 30 

    - 1. 46 

    - 1. 59 

    - 1. 70 

    - 1. 81 

    - 1. 94 

    - 2. 08 

    - 2. 22 

 - - - - - - - -  

     11. 2 

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

 - - - - - - - -  

      5. 6  

     12. 3 

     13. 1 

     14. 0 

      9. 1  

      3. 5  

      1. 9  

  not e1:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e f f ec t i ve  st rut  i s a l oad f or  pr e- di s pl ac ement .  



 

 

  not e2:  gr ound s pr i ng c onst ant  i n ef f ec t i ve  st rut  i s  brac i ng spr i ng const ant .  

  not e3:  di spl acement  + i s  s hown as  - >)  reac t i on f orc e + i s shown as - >) .   

  not e4:  e f f ect i ve pas si ve  l at t er al  pr es sure  i n e l ast i c  r ange i s  no  l oadi ng i n anal ys i s .  

 

2) f i nal  excavat i on anal ys i s resul t  (  member f or ce,  di spl acement )   

    Mmax   =      13. 4kN. m/ m ( wor ki ng pos  G. L.    44. 50m)  Mmi n   =      - 4. 3kN. m/ m ( wor ki ng pos G. L.    42. 50m)  

    Smax   =      10. 8kN/ m   ( wor ki ng pos G. L.    46. 50m)  Smi n   =     - 17. 7kN/ m   ( worki ng pos  G. L.    43. 50m)  

    Del . max=    0. 16mm       ( wor ki ng pos G. L.    47. 00m)  Del . mi n=   - 2. 22mm       ( wor ki ng pos G. L.    41. 00m)  
 

 node  

  No  
   G. L.    

         moment          

         kN. m/ m         

      s hear  f orc e       

          kN/ m             di s p   

    mm    

    brc      

   H- rc t     

    kN/ m       upper      bot t om       upper       bot t om    

    1 

    2 

    3 

    4 

    5 

    6 

    7 

    8 

    9 

   10 

   11 

   12 

   13 

   47. 000 

   46. 500 

   46. 000 

   45. 500 

   45. 000 

   44. 500 

   44. 000 

   43. 500 

   43. 000 

   42. 500 

   42. 000 

   41. 500 

   41. 000 

 
- - - - - - - - - -  

       - 0. 1 

        5. 1 

        9. 7 

       13. 0 

       13. 4 

        9. 5 

        3. 2 

       - 1. 8 

       - 4. 3 

       - 3. 0 

       - 0. 6 

        0. 0 

        0. 0 

       - 0. 1 

        5. 1 

        9. 7 

       13. 0 

       13. 4 

        9. 5 

        3. 2 

       - 1. 8 

       - 4. 3 

       - 3. 0 

       - 0. 6 

 
- - - - - - - - - -  

 - - - - - - - - - -  

       - 0. 4  

        9. 7 

        8. 3 

        4. 1 

       - 3. 0  

      - 12. 8 

      - 17. 7 

      - 14. 3 

       - 8. 5  

       - 0. 2  

        1. 0 

       - 1. 9  

        0. 0 

       10. 8 

        9. 7 

        8. 3 

        4. 1 

       - 3. 0 

       - 7. 2 

       - 5. 4 

       - 1. 2 

        5. 5 

        8. 9 

        4. 5 

 
- - - - - - - - - -  

     0. 16 

    - 0. 17 

    - 0. 50 

    - 0. 81 

    - 1. 08 

    - 1. 30 

    - 1. 46 

    - 1. 59 

    - 1. 70 

    - 1. 81 

    - 1. 94 

    - 2. 08 

    - 2. 22 

 - - - - - - - - - -  

       11. 2 

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  

 - - - - - - - - - -  



 

 



 

 

3 Bear i ng capac i t y 

3. 1 Ri ght  wal l  desi gn 

3. 1. 1 chec k condi t i on 

  ( 1)  chec k met hod :  Temp.  Wor ks Gui d. H11, Met ro .  expr es s. H19, St d. Ds gn. Spec . Vol . 2( H18)  

  ( 2)  cons t ruct i on met hod:  Per c us si on met hod 

  ( 3)  chec k c ondi t i on:  Dec i ded dept h o f  embedment  c hecki ng r es ul t s 
 

 chec k ps    

 exv bs ps    

 embd L   L  

 G. L. ( m)   

 G. L. ( m)   

   m      

     41. 000  

     44. 000  

      3. 000  

3. 1. 2 vert i c al  bear i ng c apac i t y c hecki ng 

  ( 1)  al l owabl e  ver t i c al  beari ng capac i t y(  Ra)  

 
 

  FS    

   n    

 s oi l  ul t i mat e  

   bear  c ap     

      Ru        

     ( kN)        

 al l w V-     

 bear  c ap   

     Ra     

    ( kN)     

  V- l oad    

     N      

    ( kN)     

 Judge  

   2. 00        352. 94        176. 47       10. 00   O,   

  ( 2)  ul t i mat e bear i ng c apac i t y(  Ru)  

      Ru = qd * A + U *  Sum( Li  * f si )  

      1)  ret ai ni ng wal l  t i p area and per i met er  
 

 t i p ar ea  

    A      

   ( m2)     

 peri met er   

     U      

    ( m)      

    0. 0226      1. 0000 

      2)  ul t i mat e bear i ng c apac i t y qd 

        qd=  200Al p. N 

 

        *  aver age Nval ue (  N2)  r ange  :  2m over  t i p 
 

 bear i ng capaci t y  

 f ac t or  by         

 c ons t r uc t i on      

 c ondi t i on         

      Al p.          

       t i p gr ound N val ue         ul t i mat e   

 beari ng   

 c apac i t y  

    qd     

 ( kN/ m2)    

 t i p      

 Nval ue    

    N1    

 aver age  

 N val ue  

    N2    

 t i p ground  

 N val ue      

     N       

        1. 0             5. 0      14. 0          9. 5    1900. 00  

          Cal c ul at i on bas e on Nval ue  ( N2)  ar ound t i p 
 

 No 
  upper    

  G. L. ( m)  

  bot t om  

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 N- val   

   Ni    
    Li * Ni      

  1 

  2 

   43. 000 

   42. 000 

   42. 000 

   41. 000 

  1. 000 

  1. 000 

   23. 0 

    5. 0 

         23. 00 

          5. 00 

Si g                       2. 000                  28. 00 

      3)  c i rc umf er ence  f r i c t i on f orc e(  Si g. Li * f i )  

        *  s and :  f i = 2Bet aNs(  not e ;  Ns <=50 

        *  c l ay (  by c ohes i on)  :  f i =   Bet aNc (  not e ;  Nc <=150kN/ m
2
)  

        *  c oef f i c i ent  o f  ski n f r i c t i on wi t h c ons t r uct i on met hod:  Bet a= 1. 0 

        *  N val ue <=2  f i = 0. 0 i n weak so i l  

        *  al l  f r i c t i on resi st anc e Si g. Li *  f i =   310. 00( kN/ m)  

        (  excavat i on si de)  
 

      Ra =   
1

n
 Ru >= N

        N =  
N1+N2

2
 ( <=40)



 

 

 No 

  t hk   

   Li    

  ( m)    

 sand   

 N val   

   Ns    

 c l ay   

  coh   

   Nc   

 max ski n   

 f r i c t i on   

     f i      

  ( kN/ m2)    

 s ki n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  2. 000 

  1. 000 

   23. 0 

    5. 0 

  - - - - -  

  - - - - -  

      46. 00 

      10. 00 

         92. 00 

         10. 00 

Si g   3. 000                                     102. 00 

        (  nat ur al  gr ound )  
 

 No 

  t hk   

   Li    

  ( m)    

 s and   

 N val   

   Ns    

 c l ay   

  c oh   

   Nc   

 max s ki n   

 f r i ct i on   

     f i      

  ( kN/ m2)    

 ski n          

 f r i c t i on      

     Li *  f i     

    ( kN/ m)      

  1 

  2 

  3 

  4 

  1. 000 

  2. 000 

  2. 000 

  1. 000 

    3. 0 

   25. 0 

   23. 0 

    5. 0 

  - - - - -  

  - - - - -  

  - - - - -  

  - - - - -  

       6. 00 

      50. 00 

      46. 00 

      10. 00 

          6. 00 

        100. 00 

         92. 00 

         10. 00 

Si g   6. 000                                     208. 00 
 

4 Bot t om s t abi l i t y 

4. 1 Ri ght  wal l  desi gn 

4. 1. 1 Bo i l i ng    

( 1) c heck c ondi t i on 

  1) met hod :  Terzaghi  met hod 

  2) chec k c ondi t i on 
 

 t op o f  nat ur al  ground          

 wal l  t i p dept h                 

 excavat i on bot tom dept h        

 embedment  l ength        Ld     

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

    m     

      47. 000 

      41. 000 

      44. 000 

       3. 000 

 wat er  t abl e  at  nat ur al  gr ound  

 excavat i on s i de wat er  t abl e     

 di f f erenc e i n wat er  l evel   hw  

  G. L. ( m)  

  G. L. ( m)  

    m     

      46. 000 

      44. 000 

       2. 000 

 wat er  uni t  wei ght      Gam. w    

 exv s i de sur char ge       q      

  kN/ m3   

  kN/ m2   

        10. 0 

       0. 000 

( 2) s t abi l i t y c hec ki ng 

  1)  FS cal cul at i on  

      t he  next  equat i on mus t  be  s at i sf i ed t o pr event  f rom boi l i ng. .   

 
 

 so i l  ef f ect i ve   

 wei ght           

     W + q       

    ( kN/ m2)       

 aver age exc es s  

 pore  pres sure    

       U         

    ( kN/ m2)       

 s af et y  

 f act or   

   Fs    

 r equi r ed  

 f ac t or     

   Fs a     

 j udge  

           48. 00            20. 00     2. 40        1. 20       O, 

  2) so i l  e f f ect i ve wei ght (  wal l  embedment  of  excavat i on s i de)  

      W =  2. 0* Gam. '  *  Ld=    48. 00( kN/ m2)  

      Gam. '  :  so i l  ave   ut  wt  qt ( kN/ m3)   under  WT ( wet  wt  -  wt r  ut  wt ) ,  over  WT ( wet  wt ) .  
 

 No 
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 s oi l      

 uni t  wt   

 Gam. '     

 ( kN/ m3)   

  soi l      

  ef f  wt    

Gam. '  i Li   

  ( kN/ m2)   

  1 

  2 

   44. 000 

   42. 000 

   42. 000 

   41. 000 

  2. 000 

  1. 000 

    8. 0    

    8. 0    

     16. 00 

      8. 00 

Si g                       3. 000                24. 00 

  3) aver age  exc es s por e pr es sur e 

      U =   Gam. w* hw =    20. 00( kN/ m2)   

      Fs  =   
W+ q

U
  >= Fsa



 

 

4. 1. 2 Pi pi ng     

( 1) c heck c ondi t i on 

    chec ki ng condi t i on:  chec ki ng res ul t  on f i nal  l engt h  
 

 nat ural  ground surf ace                          

 t i p of  wal l                                     

 excavat i on                                     

 embedment  l engt h                           Ld  

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

    m     

     47. 000  

     41. 000  

     44. 000  

      3. 000  

 wat er  t abl e  at  nat ur al  ground                  

 wat er  t abl e  at  excavat i on                      

 wat er  t abl e  di f f erence                      hw  

  G. L. ( m)  

  G. L. ( m)  

    m     

     46. 000  

     44. 000  

      2. 000  

 deduct i on gravel  l engt h on nat ural  ground  L  

 pat h o f  nat ur al  gr ound t o  exc avat i on       Lr  

    m     

    m     

      0. 000  

      2. 000  

      Lr :  di s t ance  f rom l wr  l evel  ei t her  nat ural  gr ound surf  or  WT at  nat ural  gr ound t o  exv bt m 

( 2) c hecki ng resul t  on f i nal  l engt h  

  1)  equat i on t o check pi pi ng 

      The f ol l owi ng equat i on must  be  s at i sf i ed t o prevent  f r om pi pi ng.  

        Lh+ Ld>=2. 0*  hw 

          wher e,   

            hw:  di f f erence i n wat er  l evel  

            Lh:  -  pat h L ( m)  

                  di st anc e f r om l wr  l evel  e i t her  nat ural  ground l evel  or  bac k si de  WT t o embd t i p.  

                  not e ;  t he t hi cknes s of  hi gh per meabl e  l ayer  i s  excl udi ng.  

                henc e,   

                    Lh= Ld+ Lr-  L 

                wher e,  

            Ld:  l engt h f rom excavat i on bot t om t o  embedment  ( m)  

  2)  c hecki ng r es ul t  on f i nal  l engt h  
 

 nat ural  ground  

 pat h            

      Lh ( m)      

 embedment    

 l engt h      

     Ld ( m)   

   Lh+ Ld   

     ( m)     

 2. 0* hw  

    ( m)    
 Judge  

          5. 000       3. 000        8. 000      4. 000    O,  

 

4. 1. 3 Bot t om r i s i ng 

( 1) c heck c ondi t i on 

  1) chec k met hod :  Load Bal anc e  met hod 

  2) chec k c ondi t i on 
 

  excavat i on bot t om dept h                            G. L. ( m)        44. 000 

 aqui c l ude   t op  dept h                             

   di t t o   bot t om dept h                             

  G. L. ( m)  

  G. L. ( m)  

      44. 000 

      43. 999 

 conf i ned pr ess ur e head                     hw     

 wat er  uni t  wei ght                           Gam. w  

 excavat i on s i de surc har ge                   q      

    m     

  kN/ m3   

  kN/ m2   

       0. 001 

        10. 0 

       0. 000 



 

 

( 2) heavi ng c heck  

  1) heavi ng c hecki ng equat i on 

      t he  next  equat i on shoul d be  sat i sf i ed t o prevent  f rom heavi ng 

 
 

 so i l  abv 

 st r  l oad 

  w + q   

 ( kN/ m2)   

 c onf i ned 

 wt r  prs s  

    u     

 ( kN/ m2)   

   FS   

   Fs    

  req   

  FS    

  Fs a   

j udge  

     0. 02      0. 01    1. 80    1. 10     O, 

  2)  s oi l  t hi ckness  above under gr ound st ruct ure  l oad 

 e- cover  l d o f  st rat a f r om exv bt m wi t h aqui c l ude ( exv si de  gr nd c ond)  i s  gi ven.  

      w = Si g. (  Gam. i *  Li )  =     0. 02( kN/ m2)  

        Gam. :  so i l  wet  uni t  wei ght ( kN/ m3)  
 

 No 
  upper    

  G. L. ( m)  

 bot t om   

  G. L. ( m)  

  t hk   

   Li    

  ( m)    

 s oi l      

 uni t  wt   

 Gam. '     

 ( kN/ m3)   

  s oi l      

  e f f  wt    

Gam. '  i Li   

  ( kN/ m2)   
  1    44. 000    43. 999   0. 001    18. 0         0. 02 

Si g                       0. 001                 0. 02 

  3) conf i ned gr ound wat er  pr es s ur e 

      u = Gam. w* hw=     0. 01( kN/ m2)  

 

        Fs  =   
w+ q

u
  >=  Fs a



 

 

5 St rut  br ac i ng c al c ul at i on 

5. 1 l ef t - r i ght  di rec t i on des i gn 

5. 1. 1 Chec ki ng posi t i on 

( 1)  Fi rs t  pl an 

 

( 2) des i gn poi nt  t abl e   

 1)  f i nal  wal l  t o  adopt  br ac i ng r eact i on f or ce  

    Ri ght  wal l  si de 

 2) wal i ng  

  wal i ng c hec ki ng dept h i s  as f ol l ows  
 

  No.   l ayer    Span  

   1       1     1   
 



 

 

5. 1. 2 desi gn c ondi t i on 

( 1) br aci ng r eac t i on f orce  
 

 l ayer   
 reac t i on f orc e  

      ( kN/ m)      

      1           10. 04  

 

( 2) met hods  

  met hod by Temporar y Cons t r uc t i on st andar d,  JSCE,  Sewage Or g,  Met r o Hyway,  Combi nat i on Cul ver t   

 

( 3) wal i ng 

  c hec k member 
 

 No.    l ayer    number  

 use   

st ee l  

 No.   

 axi al   

 f orc e   

 B ( m)   

 bendi ng  

 s pan     

  L ( m)    

     buc kl i ng span     

 i n pl ane  

  Ly ( m)    

 out - pl ane  

   Lz ( m)    

   1       1        1     5    0. 00     1. 80       1. 80        1. 80   

  mat eri al                                           SS400 

  t emper at ure  axi al  f orc e               Nt        =  150 kN 

  buckl i ng chec k met hod                             Tempor ar y st r uc t ure  cons tr uct i on gui del i ne  

  al l owabl e  s hear  s t ress                 Taua     =  120 N/ mm2 

  l ocal  buc kl i ng al l owabl e  s t r ess        Si g. c al   =  210 N/ mm2 

  BM  cal cul at i on equat i on                          ( 1/ 8) wL2 

 



 

 

5. 1. 3 wal i ng mat eri al  

( 1) 1 t h l ayer Wal i ng 

1)  des i gn condi t i on 

   r eact i on f or ce                  R  =  10. 04 kN/ m 

   bendi ng span                   L  =  1. 80 m 

   axi al  f orc e di s t r i but i on wi dt h B  =  0. 00 m 

   t emperat ur e axi al  f or ce         Nt  =  150 kN 

 

2) member  f or ce  

   axi al  f orc e      N =  R*  B +  Nt  =  10. 04* 0. 00+ 150 =  150. 00 kN 

 

 

 

3)  us e  :  H 200 200  8 12  

  c r os s sec t i onal  ar ea      A =  63. 53 cm2    s ec t i on modul us  Z =  472 cm3 

 

4)  st r es s 

 

 

 

 

5) buc kl i ng c hec k   

   buc kl i ng s pan(  bendi ng appl i ed i n pl ane)    Ly  =  1. 80 m 

   buc kl i ng s pan(  bendi ng appl i ed out  pl ane)   Lz  =  1. 80 m 

   use  H 200 200  8 12  

 

   Ly / r y =  1800. 0/ 86. 2 = 20. 9 

   Lz / r z =  1800. 0/ 50. 2 = 35. 9 

   t hen,   zAx  wi t h bi gger  L/ r   i s  weak axi s,  chec k buckl i ng ar ound zAx  axi s .  

 

   c hecki ng equat i on( 1)  

 

 

 

   c hecki ng equat i on( 2)  

 

   bendi ng moment    M =  
R*  L2

8
 =  

  10. 04*  1. 802

8
 =  4. 07 kN. m

   shear f or c e      S =  
R*  L

2
 =  

  10. 04*  1. 80

2
 =  9. 04 kN

   compr es si on st ress   Si g. c   =  
N

A
 =  

150. 00*  103

 6353
 =  24 N/ mm2

   bendi ng s t r ess      Si g. bc  =  
M

Z
 =  

  4. 07*  106

  472000
 =  9 N/ mm2

   shear  f or c e st ress      Tau =  
S

( H-  2t f ) * t w
 =  

  9. 04*  103

1408
 = 6 <= 120 N/ mm2. . .  O,

         |        |
         |        |
         |        |
         |        |         |        |
   z - - - - +- - - - - - - - +
         |        |
         |        |
         |        |         |   |    |
         |   |    |
             |             |
             y

     
Si g. c

Si g. caz
+ 

Si g. bc y

Si g. bagy(  1-  
Si g. c

Si g. eay )  

<=1

     
  24

 188
+ 

   9

 194(  1-  
  24

  2752 )  

= 0. 17 <= 1 . . .  O,

     Si g. c + 
Si g. bc y

(  1-  
Si g. c

Si g. eay )  

<=Si g. c al



 

 

 

 

   where ,  Si g. c    : axi al  di rect i on c ompr ess i on s t ress  

          Si g. bc y : bendi ng compr es si on st res s 

          Si g. caz : al l owabl e axi al  di rect i on c ompr es si on st ress  

                  L/ r=  1800. 0/ 50. 2=  35. 9  (  L: buckl i ng span,  r :  radi us  of  gyr at i on o f  ar ea )   

                  18< L/ r <=92    Si g. c az= {  140-  0. 82(  L/ r -  18)   } * 1. 5 

       24+ 
   9

(  1-  
  24

  2752 )  

= 32 <= 210 . . .  O,



 

 

                                        = {  140-  0. 82(  35. 9-  18)  } * 1. 5= 188 

          Si g. bagy: al l owabl e bendi ng c ompress i on s t r es s 

                  Lb/ b=  1800. 0/ 200=  9. 0  (  Lb: di st ance  bet ween f l ange f i xed pt  ( =Lz) ,  b=f l ange W)   

                  4. 5< Lb/ b<=30    Si g. bagy= {  140-  2. 4(  Lb/ b-  4. 5)   } * 1. 5 

                                                = {  140-  2 . 4(  9. 0-  4. 5)   } * 1. 5= 194 

          Si g. eay : Eul er  buckl i ng st ress  

                  Ly/ r y= 1800. 0/ 86. 2= 20. 9  (  Ly: buckl i ng span,  r y:  r adi us  o f  gyr at i on of  ar ea )   

                  Si g. eay= {  1, 200, 000/ ( Ly/ r y) 2 }  

                         = {  1, 200, 000/ 20. 92 } = 2752 

          Si g. cal  : c ompress i on f l ange f or  l oc al  bucki ng al l owabl e  s t r ess   

 



 

 

6 i nf l uenc e on surr oundi ng gr ound 

6. 1 j udgement  on adj ac ent  di st ance  
( 1) check c ondi t i on 

  j udgement  on adj ac ent  di st anc e chec ked as t he  i nf l uence  ( s andy gr ound)  o f  ret ai ni ng wal l  def l ect i on.  
 

 nat ural  ground s ur f ace     

 excavat i on                 

 vi rt ual  s uppor t  po i nt      

  G. L. ( m)  

  G. L. ( m)  

  G. L. ( m)  

     47. 000  

     44. 000  

     43. 465  

 

 

( 2) j udgement  on adj ac ent  di s t anc e  

  1) i nf l uence  r ange on ground def or mat i on by cons t r uc t i on of  t empor ar y wor ks   

    i nf l uence  r ange on ground def or mat i on by t empor ar y wor ks  f ol l ows t he next  equat i on.  

 

    wher e ,   

      Lxa:  i nf l uence  r ange on ground def ormat i on by t empor ar y wor ks  

      dy :  dept h up t o  vi r t ual  support  po i nt  of  ret ai ni ng wal l   

      Phi :  so i l  shear r esi s t anc e angl e   30. 00( deg. )  *ground f ai l ure  angl e Thet a= 45Deg. +Phi / 2   

  2) j udgement  o f  checki ng poi nt  

    Exami ne a c hec k poi nt  i n range o f  i nf l uence  about  grnd def or mat i on by adj acent  t emp c ons t  works .  
 

  No.   check poi nt  Lxn( m)     j udge   

   1            5. 000     Out  range  

    Lxa = 
dy

t an( 45 + 
Phi

2 )
 = 

 3. 535

t an( 45 + 
30. 00

2 )
 =  2. 041 ( m)
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FORUM8

1   I nput  dat a expor t

1. 1 Ti t l e
f i l e :  Bahr Yus ef  40c 6mDE. F8,

t i t l e :  Dai rout  Bahr  Yusef  40c6mDE

 

1. 2 Shape dat a



FORUM8

1.  4 Desi gn c ondi t i on
  bas i c  condi t i on

    Appl i ed st andar d                          C. E( Road and br i dge,  Met r o.  expres sway,  Temp.  St r .  Const .  Gui d. )

    t ype  o f  wor ki ng pl at f orm                  Type  i ( wi dt hMai n gi r der   or t hogonal )

    adj acent  s pan                             Yes

    Suppor t  pi l e Foundat i on t ype               Suppor t  pi l e

  s t ee l  deck,  c oef f i c i ent

    t ype  o f  st eel  dec k                        St ee l  dec k t ype  2( Ol d Met ro- dec k)

    At  St eel  deck des i gnMai n gi r der  t reat ment  Not  consi der

    i mpact  c oef f i c i ent  st eel  dec k             0. 400

    o t her  t han st ee l  deck                     0. 300

    Hori zont al  coef f i c i ent   f i xed l oad        0. 200

                l oad        t r uc k           = 0. 200

                            heavy equi pment  = 0. 200

                Use  hori zont al  c oef f i c i ent  when t r uc k c rane i s  movi ng.

    i mpact  when hor i zont al  l oad i s cal c ul at ed   i ncl ude  i mpac t

    i mpact  when def l ec t i on i s cal cul at ed        i ncl ude  i mpac t

 

1. 4 Member  desi gn c ondi t i on
    Beam s eat St eel  speci f i cat i on                  H- Beam

    Beam s eat Chec k share s t r es s                   Checki ng

    Beam s eat ,  Suppor t  pi l edes i gn gui del i ne       Mai n gi rder  l oad di st r i but i on i s  c onsi der ed.

    al l owabl e def l ect i on                          l engt h of  a span/  400. 000

    maxi mum def l ect i on                            2. 500 ( cm)

    dead l oad when def l ec t i on i s  cal c ul at ed       Consi der

    Eq o f  def l ect i on f or  s i ngl e l i ve l oad         Cal cul at i on equat i on f or  1 member

    Suppor t  pi l edes i gn                            Exami ne

    Suppor t  pi l eDes i gn t i me axi al  f or ce             maxi mum axi al  f or c e /  1

    Suppor t  pi l es el f  wei ght  t r eat ment              Tot al  l engt h

    o t her  vert i cal  l oad                           0. 000 ( kN/  a member )

    Suppor t  pi l eHor i zont al  f or ce  l oad s t at us       Us e  ver t i cal  l oad when hori zont al  f orc e  i s max.

    Hori .  j o i nt hori zont al  f orc e                   1 memberHor i .  j o i nt shar e( by bef ore  member )

    Hori .  j o i nt                                    bot h si des i ns t al l

    Beam s eat underneat hHor i .  j oi nt i ns t al l :         Not  do

    Hori .  j o i nt Joi nt  part                          wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

    Hori .  j o i nt , brace  hor i zont al  f orc e c al cul at i on met hodUs e ver t i cal  l oad when hori zont al  f orc e  i s max.

    br ac e member                                  Des i gn as  c ompress i ve  member

    br ac e connect i on                              wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

 

1.  4 Desi gn c ondi t i on
 l i ve  l oad

  i nc r ement  of  l i ve  l oad movement  o f  l i ve l oad when member sec t i on i s  c al cul at ed f or  l i ve  l oad Del . L 0. 010 ( m)

  c rawl er  cr ane l oad                    Li near  l oad

  Suppor t  pi l edes i gn

    I ncase  o f  Penet rat i on l engt h i s  not  sat i sf i ed wi t h Bet a L >= 2. 50 : desi gn as  l i mi t ed l engt h pi l e

    i ncr ease  r at e  pi l e  t op f ree bendi ng moment     1. 00

                        di spl acement               1. 25

            pi l e t op f i xed bendi ng moment          1. 10

                        di spl acement               1. 20

 



FORUM8

1. 6 Li ve l oad f or  s t ee l  deck desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

 r ei nf or ci ng beam            

Mai n gi r der   or thogonal  t o  

 1000*  2000  

       NG    
       NG    
       NG    
       NG    
       NG    
       NG    
       NG    

            NG             

  1000*  3000 

      NG     
      NG     
      NG     
      NG     
      NG     
      NG     
      NG     

Mai n gi rder   paral l e l  t o   

 1000*  2000

     O,    
     O,    
     O,    
     O,    
     O,    
     O,    
     NG    

            NG            

   1000*  3000 

       NG     
       NG     
       NG     
       NG     
       NG     
       NG     
       NG     

    O,    :    des i gn        NG    :  not  desi gn  

 

1. 7 Li ve l oads f or  member  desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

    Mai n gi r der   or t hogonal  t o      

                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               

    Mai n gi r der   paral l el  t o      

                O,               
                O,               
                O,               
                O,               
                O,               
                O,               
                NG               

    O,    :   desi gn       NG    :   not  des i gn

 

1. 8 wor ki ng pl at f or m dat a
  Span* adj acent  span dat a

          i t em            

 mai n span l engt h         
 adj ac ent  s pan l engt h     

 s ymbol

   - -   
   - -   

   uni t   

    m    
    m    

     val ue         

        6. 000     
        6. 000     

 

  Mai n gi r der   spac i ng dat a

 No.  N Mai n gi rder   s paci ng( m)   

    1  
    2  
    3  

           2. 000         
           2. 000         
           2. 000         

 

  s t ee l  deck l ayout  dat a

 No.  F  s t ee l  deck s i ze  ( m)  

    1  
    2  
    3  

           2         
           2         
           2         

 

  Suppor t  pi l e  spac i ng

 No.  S Support  pi l e s paci ng( m)  

    1  
    2  
    3  

           2. 000        
           2. 000        
           2. 000        

 

  wi dt h,  overhang

         i t em          

 r oad wi dt h            
 gap                   
 l ef t  over hang l engt h  
 r i ght  over hang l engt h 

 s ymbol

   - -   
   - -   
   LL  
   LR  

   uni t   

    m    
    m    
    m    
    m    

     val ue        

        6. 000     
        0. 000     
        0. 500     
        0. 500     
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1. 9 f rame dat a
  wi t h or  wi t hout  Hor i .  br ac e   [  none ]

  wi t h or  wi t hout  Ver t .  br ac e   [  Yes  ]

  e l evat i on

 No.  h  f r ame spac i ng ( m)  

    1  
    2  

         2. 000     
         5. 424     

               i t em               

 Support  pi l epenet r at i on l engt h   

 ground l evel  G. L.                 

 s ymbol

   hL  

   - -   

   uni t   

    m    

    m    

     val ue         

       14. 250     

       39. 000     

 

1. 10 Suppor t  pi l edesi gn c ondi t i on
  Sand l ayer  wi t h N- val ue  more  t han 30 or  del l uvi al  c l ay wi t h more  t han 10

  embedded mor e  t han 3m i n t he  bear i ng l ayer           Not  al l ow

  Pi l e  c onst ruc t i on met hod ( not  embedded by wr i t t en above)       St r i ki ng cons t r uct i on met hod

  Di r ect l y i nput  Al p. *  Bet a                     No

  Pi l e  moment  usi ng vert i c al  brac e

  Cal c ul at i on met hod                         Chang equat i on

  Spec i f y upper  l i mi t  of  N- val ue  i n pi l e  t i p ground             Based on t he des i gn st rengt h

  Di r ect  i nput  N- val ue  at  pi l e  t i p gr ound       No

  embedment  l engt h                               14. 25 ( m)

  Young' s modul us  o f  pi l e  * 105                   2. 00 ( N/ mm2)

  Modul us of  s ubgrade l at eral  react i on       0. 00 ( kN/ m3)

  Ass ume s ound l ayer  when pi l e  t i p bear i ng c apaci t y i s cal c ul at ed

  Lower l i mi t  o f  N- val ue                    20. 000

  Fac t or  o f  Saf ey when al l owabl e  bear i ng c apac i t y i s  cal c ul at ed                  2. 0

 

1. 11 St rat a dat a

 No.   l ayer  t ype   
  l ayer     
  t hi c kness

 average    
 N- val ue    

 c oh so i l  unc    
 c mpr  s t r g( kN/ m2)  

  Al p. *  Eo  
    ( kN/ m2)

  cohes i on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     5. 000 
     4. 000 
     4. 000 
     3. 000 
     3. 000 

    11. 000 
    11. 000 
     8. 000 
    16. 000 
    52. 000 

        100. 000  
        100. 000  
        100. 000  
        100. 000  
        200. 000  

   30800. 00
   30800. 00
   22400. 00
   44800. 00
  145600. 00

    50. 000  
    50. 000  
    50. 000  
    50. 000  
   100. 000  

 

1. 12 st eel  deck l oad di st r i but i on rat i o spec i f i cat i on
  *  t r uc k l oad di st r i but i on rat i o

  t r uc k  

Mai n gi rder   ort hogonal  t o   

             0. 40           

 Mai n gi r der   par al l e l  t o   

            0. 40           

 

  *  Cr awl er  cr ane l oad di s t r i but i on r at i o

 0 degree  
 45 degr ee  
 60 degr ee  

Mai n gi rder   ort hogonal  t o   

             0. 25           
             0. 25           
             0. 25           

Mai n gi r der   paral l el  t o    

            0. 20           
            0. 20           
            0. 20           

    Not e  ) us e t he  val ue o f  f ront  hang when movi ng.

 

  *  Tr uc k cr ane l oad di st r i but i on r at i o

 movi ng  
 wor ki ng 

Mai n gi rder   ort hogonal  t o   

             0. 40           
             0. 40           

Mai n gi rder   par al l el  t o   

            0. 40           
            0. 40           
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1. 13 St eel  deck mat er i al  dat a
  hei ght  o f  st eel  dec k    200( mm)

  *   i n case  o f  1000* 2000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  *   i n case  o f  1000* 3000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  Not e :  Web sec t i on ar ea,  sect i on modul us ar e i nput  dat a per  one  H s t ee l .

 

1. 14 Rei nf orc ement  gi r der  mat er i al  dat a
  1) name of  us i ng mat eri al   

  2) Aw                      54. 00 ( cm2)

  3) Z                       2720. 0 ( c m3)

  4) s e l f - wei ght              1880. 0 ( N/ m)

  5) s pan l engt h             2. 0 ( m)

  6) c omment  ( desc ri pt i on)

 

1. 15 Beam seat Joi nt  par t  bol t  dat a
  Suppor t  pi l e  part

    bo l t  i s not  des i gned.  

 

1. 16 Br i dge f ace( dead)  l oad

    1) l e f t  l oadi ng pos i t i on      0. 000 ( m)

    2) r i ght  l oadi ng posi t i on     0. 000 ( m)

    3) l e f t  l oad i nt ens i t y        0. 000 ( kN/ m)

    4) r i ght  l oad i nt ensi t y       0. 000 ( kN/ m)

 

1. 17 St eel  deck/ Nomi nal  l oad
  1) s t ee l  deck se l f - wei ght   1000  *   2000        2. 000 ( kN/ m2)

                            1000  *   3000        2. 000 ( kN/ m2)

               ot her                            2. 000 ( kN/ m2)

  2) nomi nal  l oad                               0. 000 ( kN/ m2)

  3) at t achment  uni t                             0. 100

 

1. 18 Sel ec t  t ruck l oad
    *   br i dge axi s di r ect i on
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      1) l oad s e l ect i on                               I nput  l oad

      2) regi st r at i on name                            T20

      3) axi s  s pac i ng i n perpendi c ul ar  di rect i on      1. 75 ( m)

      4) number  of  wheel s                             2

      5) axi s  s pac i ng i n movi ng di rect i on ( m)

   1 -   2         4. 000 

      6) l oad i nt ens i t y ( one si de)  ( kN)

   1 
   2 

       20. 000 
       80. 000 

 

    *   per pendi cul ar  t o br i dge  axi s  di r ect i on

      1) l oad s e l ect i on  I nput  l oad

      2) l oad t ype

        P1  T20

        P2  T20

        P3  T20

 

1. 19 Tr uck l oad c ondi t i on set t i ng
    *  br i dge  axi s  di r ect i on

      1) t r ai n l oad i s  cons i der ed            No

      2) Number  i n per pendi cul ar  di r ec t i on    2 

 

1. 20 Wi dt h of  t ruck l oad set t i ng

    1) l oad on one  s i de             Consi der

    2) non- wi dt h o f  l oad ( l ef t )     0. 000 ( m)

    3) non- wi dt h o f  l oad ( r i ght )    0. 000 ( m)

 



FORUM8

1. 21 Cr awl er  c rane l oad s el ec t i on
  1) r egi st rat i on name  D408S

  2) s e l f - wei ght                                               480. 000 ( kN)

  3) hoi s t i ng s e l f - wei ght                                      50. 000 ( kN)

  4) c ont ac t         A                                         4. 470 ( m)

  5) wi dt h          B                                         4. 000 ( m)

  6) c ont ac t  wi dt h  C                                         0. 800 ( m)

  7) apport i onment  on l at er al  oper at i on s i de                  0. 750

  8) c ont ac t  when hoi s t i ng f orwar d                            0. 750

  9) apport i onment  on oper at i on s i de  i n ort hogonal  di r ec t i on  0. 700

  10) c ont act  on operat i on si de  i n ort hogonal  di rec t i on       0. 900

 

1. 22 Wi dt h of  Crawl er  c rane non- l oad set t i ng

  1) l oad on one  s i de                                      Not  cons i der

  2) non- wi dt h o f  l oad ( l e f t )                               1. 000 ( m)

  3) non- wi dt h o f  l oad ( r i ght )                              1. 000 ( m)

  4) l ocat i on o f  heavy equi pment  i n br i dge axi s  di r ec t i on  not  spec i f y

 

1. 23 Tr uck c r ane l oad sel ec t i on
    *   at  movi ng 

      1) regi st r at i on name                          ,A- 900

      2) wheel  s paci ng i n per pendi cul ar  di r ec t i on   2. 30 ( m)

      3) number  of  wheel s                           4

      4) wheel  s paci ng i n movi ng di r ec t i on ( m)

  1 -   2       1. 650   
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  2 -   3 
  3 -   4 

      2. 400   
      1. 650   

      5) l oad i nt ens i t y( one  s i de)  ( kN)

   1 
   2 
   3 
   4 

     38. 850   
     38. 850   
     27. 250   
     27. 250   

 

    *   at  oper at i ng

      1) se l f - wei ght               W          264. 400 ( kN)

      2) hoi s t i ng se l f - wei ght      T          800. 000 ( kN)

      3) out r i gger  s pac i ng ( movi ng)           8. 700 ( m)

      4) out r i gger  s pac i ng ( per pendi cul ar )    7. 400 ( m)

      5) l oad di st r i but i on rat i o  Al p.        0. 700

      6) l oad di st r i but i on rat i o  Bet a       0. 150

      7) l oad di st r i but i on rat i o  Gam.        0. 150

      8) out r i gger  wi dt h                     0. 500 ( m)

 

1. 24 Wi dt h of  Truck c r ane non- l oad set t i ng
 

    t r uc k cr ane l oad i s not  cons i dered.

 

1. 25 Dead l oad ar bi t rary pos i t i on
    Dead l oad at  any l ocat i on i s  not  i nput .
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1. 26 Spec i f y al l owabl e  st res s
  s t ee l  t ype  name                  SS400

  l oad f ac t or  o f  al l owabl e  s t r es s   1. 50

  al l owabl e st r es s

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

       di r ect  i nput  of  al l owabl e st res s        

 bend cmpr
( N/ mm2)   

 Aut o cal c
 Aut o cal c
 Aut o cal c
    210. 00
 Aut o cal c
   - - - -    
   - - - -    

  ax c mpr    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  
 Aut o c al c  
 Aut o c al c  

   ax t ns    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  

  s hear    
( N/ mm2)   

 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
   - - - -    
   - - - -    

  al l owabl e st r es s aut omat i c  c al c ul at i on(  cal c ul at e f rom f i xed number  i n t he mi ddl e of  a member  )

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

f i xed number of  mi ddl e  

 di s t anc e  
 f l ange    
 f i xed     

     - - - -   
        0  
        0  
        0  
        0  
     - - - -   
     - - - -   

 ef f ec t i ve  
 buckl i ng  
 l engt h    

     - - - -   
     - - - -   
     - - - -   
     - - - -   
        0  
        0  
     - - - -   

     member  l engt h      

 di st ance   
 f i xed     
    ( c m)    

     - - - -   
      0. 00 
      0. 00 
      0. 00 
      0. 00 
     - - - -   
     - - - -   

 e f f ec t i ve   
 buc kl i ng   
 l engt h( cm)  

     - - - -    
     - - - -    
     - - - -    
     - - - -    
      0. 00  
      0. 00  
     - - - -    

 

1. 27 Borehol e  l og o f  s t rat a
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1. 28 I ni t i al  i nput
  1) appl i ed st andar d                             C. E( Road and br i dge ,  Met ro .  express way,  Temp.  St r .  Cons t .  Gui d. )

  2) abut ment  t ype                                 Type  i

  3) adj acent  s pan                                Yes

  4) Suppor t  pi l e Foundat i on t ype                  bear i ng pi l e  embedment  l engt h     14. 250( m)

  5) s hape dat a

  *  wi dt h                                          6. 000( m)

  *  l e f t   over hang                                 0. 500( m)

  *  r i ght  over hang                                 0. 500( m)

  *  s pan                                           6. 000( m)

  *  worki ng pl at f or m hei ght                         7. 424( m)

  *  s t ee l  deck si ze                                 2. 000( m)

  *  Suppor t  pi l eBas i c  spac i ng                    2. 000( m)

  *  f r ame basi c  s paci ng                            3. 000( m)

  6) Desi gn Suppor t  pi l e

  *  Foundat i on dat a

    1. pi l e  c ons t r uc t i on met hod                   dr i ven c as t i ng

  *  Soi l  dat a

 No.       t ype     
 t hi ckness  
      ( m)   

ave  N val ue
coh so i l  cmpr  st rg
          ( kN/ m2)  

  Al p. * Eo    
    ( kN/ m2)

 cohensi on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     5. 000 
     4. 000 
     4. 000 
     3. 000 
     3. 000 

    11. 000 
    11. 000 
     8. 000 
    16. 000 
    52. 000 

        100. 000   
        100. 000   
        100. 000   
        100. 000   
        200. 000   

   30800. 00
   30800. 00
   22400. 00
   44800. 00
  145600. 00

    50. 000  
    50. 000  
    50. 000  
    50. 000  
   100. 000  
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2   Cal c ul at i on resul t  export
 

2. 1 St eel  dec k t ype  2 des i gn ( Ol d Met ro- dec k)
 

2. 1. 1 Sum up bendi ng s t r es s f o r eac h l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

           Bendi ng st r es s     
         1000 *  2000        
           (    N/ mm2)          

                       75. 426 

          - - - - - - - - - -           

                       19. 915 

          - - - - - - - - - -           

                       48. 928 

          - - - - - - - - - -           

                       32. 563 

          - - - - - - - - - -           

                       58. 621 

          - - - - - - - - - -           

                       31. 148 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  210. 000     

 

2. 1. 2 bendi ng st r ess  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces bendi ng s t r ess  maxi mum.

        1) l oad condi t i on  Tr uc k l oad( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) bendi ng moment  by f i xed l oad ( per  a st ee l  dec k)

 

            Md = w *  l 2/  8 =    1. 000 ( kN. m)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)
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        4) Tr uc k l oad( Paral l e l )  o f  bendi ng moment

            Mmax =   58. 332 ( kN. m)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  224. 000 ( kN/ m)

                    w2 =  224. 000 ( kN/ m)

 

        5) i n c ase  o f  Truc k l oad( Par al l e l ) ,  bendi ng moment  per  si ngl e  st ee l  sheet

            st eel  dec k t ype2  1000 *  2000

              Si g. M = Mmax *   0. 400 + Md *   20/ 100 =   23. 533 ( kN. m)

 

        6) st res ses i n a s t ee l  dec k

            Si g.  = Si g. M /  Z =   75. 426 ( N/ mm2)

              where  

                  Z:  s ect i on modul us      =  312. 000 ( c m3)
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2. 1. 3 Sum up s hear  s t r es s f o r each l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

             shear st r es s     
         1000 *  2000        
           (    N/ mm2)          

                       69. 630 

          - - - - - - - - - -           

                       15. 342 

          - - - - - - - - - -           

                       37. 692 

          - - - - - - - - - -           

                       25. 086 

          - - - - - - - - - -           

                       45. 160 

          - - - - - - - - - -           

                       23. 996 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  120. 000     

 

2. 1. 4 Shear st ress  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces Shear  s t r es s  maxi mum.

        1) l oad condi t i on  Tr uc k l oad( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) Shear  f or ce  by f i xed l oad ( per  a s t eel  dec k)

 

            Sd = w *  l  /  2 =    2. 000 ( kN)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)

 

        4) Tr uc k l oad( Paral l e l )  o f  Shear  f orc e

            Smax =  140. 000 ( kN)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  224. 000 ( kN/ m)

                    w2 =  224. 000 ( kN/ m)
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        5) i n c ase  o f  Truc k l oad( Par al l e l ) ,  Shear f or c e per  si ngl e st eel  s heet

            st eel  dec k t ype2  1000 *  2000

              Si g. S = Smax *   0. 400 + Sd *   20/ 100 =   56. 400 ( kN)

 

        6) st res ses i n a s t ee l  dec k

            Tau = Si g. S /  A =   69. 630 ( N/ mm2)

              where  

                  A:  c ros s  s ec t i onal  ar ea =    8. 100 ( c m2)
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2. 2 Mai n gi rder   Desi gn

2. 2. 1 bendi ng moment  sum up f o r eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

  bendi ng moment   
       ( kN. m)      

    - - - - - - - - - - - -   

         279. 092  

    - - - - - - - - - - - -   

         231. 160  

    - - - - - - - - - - - -   

         308. 616  

    - - - - - - - - - - - -   

         366. 064  

    - - - - - - - - - - - -   

         399. 891  

    - - - - - - - - - - - -   

         146. 068  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 2 bendi ng moment  c al cul at i on

      Cal c ul at e  l oad c ondi t i on when bendi ng moment  i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              bendi ng moment

                Md = wd *   l 2/  8 + Mo =   5. 687 *      6. 0002/  8 + 0. 000  = 25. 592( kN. m)
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    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  129. 108 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  0. 70000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   bendi ng moment

          cr awl er  c rane bendi ng moment

            Mmax =  287. 922 ( kN. m)

              where

                  l max :  Mmax l oc at i on =    3. 105 ( m)

 

      * cr awl er  c rane bendi ng moment

            f i xed l oad                                =   25. 592( kN. m)

            cr awl er  c r ane l oad                        =  287. 922( kN. m)

            i mpac t                   287. 922 *  0. 300  =   86. 377( kN. m)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 M    =  399. 891( kN. m)
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2. 2. 3 Shear f o rc e sum up f or  eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

     Shear  f or ce   
       ( kN)      

    - - - - - - - - - - - -   

         200. 144  

    - - - - - - - - - - - -   

         154. 107  

    - - - - - - - - - - - -   

         213. 038  

    - - - - - - - - - - - -   

         244. 043  

    - - - - - - - - - - - -   

         279. 215  

    - - - - - - - - - - - -   

         117. 466  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 4 Shear f o rc e c al c ul at i on

      Cal c ul at e  l oad c ondi t i on when Shear f orc e i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              Shear  f orce

                Sd = wd *   l   /  2 + So =   5. 687 *      6. 000 /  2 + 0. 000  = 17. 061( kN)
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    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  129. 108 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  0. 70000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   Shear f orc e

          cr awl er  c rane Shear f or ce

            Smax =  201. 657 ( kN)

 

      * cr awl er  c rane Shear f orc e

            f i xed l oad                                =   17. 061( kN)

            cr awl er  c r ane l oad                        =  201. 657( kN)

            i mpac t                   201. 657 *  0. 300  =   60. 497( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 S    =  279. 215( kN)
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2. 2. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 400x400x13x21     

        al l owabl e  bendi ng st ress

          Si g. ba = 172. 200 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  600. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   40. 000 ( c m)

                l / b :                                                     =   15. 000

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 2. 6 Mai n gi r der   s t r es s cal c ul at i on

 

        us i ng member  H- 400x400x13x21

        bendi ng s t r es s

          Si g.  = M /  Z = 120. 087 ( N/ mm2)  <= 172. 200 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =  399. 891 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Z :  s ect i on modul us         = 3330. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  59. 995 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  279. 215 ( kN)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Aw :  web s ec t i on ar ea      =   46. 540 ( cm2)

 

 

2. 2. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum.

        Del .  = 
5Mmaxl 2

48EI
*  ( 1. 0+i )  + 

5Mdl 2

48EI
 =     1. 126 ( c m)   <=    1. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =    287. 922 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Md  :  bendi ng moment  by dead l oad      =     25. 592 ( kN. m)

                i    :  i mpact  c oef f i c i ent                =      0. 300

                l    :  span l engt h                      =    600. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  66600. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 3 Beam s eat  Des i gn

2. 3. 1 Sum up bendi ng moment  f o r eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 bendi ng moment  
        ( kN. m)     

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Bendi ng moment  i s t he s um of  moment  by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 2 Bendi ng moment  c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  bendi ng moment  maxi mum.

        1) l oad condi t i on    Tr uc k l oad( Par al l e l )               

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.      
 ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

     3. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  by t ruck l oad

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              r eact i on f or ce  by t rai n l oad

                Rj  = Si g.   PJi  *   Et ai     =   86. 667 ( kN)

  wheel   
   No.    

   l oad  PJi    
          ( kN)  

 i nf l uenc e val ue  on   
 r eact i on f or c e  Et ai  

     1   
     2   

       80. 000  
       20. 000  

              1. 000   
              0. 333   

 

 

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              1  Mai n gi r der   react i on f or ce  i s maxi mum,  t hen Beam s eat  bendi ng moment  i s  maxi mum.

                  i nf l uenc e val ue  o f  eac h beam

 No.     Mai n gi r der  No.       i nf l uenc e  val ue  

   1 
   2 
   3 
   4 

           G  1        
           G  2        
           G  3        
           G  4        

          1. 500  
          1. 125  
          0. 375  
          0. 000  
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                Rj i  = Rj  *   I i

 No.     Mai n gi r der  No.      
eac hMai n gi r der  ef f ec t  val ue
            I i              

      Rj i      
        ( kN)   

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

             1. 500         
             1. 125         
             0. 375         
             0. 000         

      130. 000 
       97. 500 
       32. 500 
        0. 000 

 

        6) cal c ul at e  bendi ng moment

            Si mpl e beam part

              Bendi ng moment  by f i xed l oad

                Md =    0. 662 ( kN. m)

                  wher e

                       l max :  Mmax posi t i on( f r om l ef t  s upport  po i nt )     =    2. 000 ( m)

                         wd :  se l f - wei ght                                =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19

 

              Bendi ng moment  by l oad

                Mj  =    0. 000 ( kN. m)

                  wher e

                      l max :  Mmax pos i t i on ( f r om l ef t  s upport  po i nt )     =    0. 000 ( m)
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        7) sum of  bendi ng moment

              f i xed l oad                            =    0. 662 ( kN. m)

              l oad                                  =    0. 000 ( kN. m)

              i mpac t             =    0. 000 *   0. 300 =    0. 000 ( kN. m)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                M =    0. 662 ( kN. m)



FORUM8

2. 3. 3 Sum up s hear  f or ce  f or  eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 s hear  f or ce     
         ( kN)    

    - - - - - - - - - -   

       218. 529  

    - - - - - - - - - -   

       213. 169  

    - - - - - - - - - -   

       250. 286  

    - - - - - - - - - -   

       329. 800  

    - - - - - - - - - -   

       328. 855  

    - - - - - - - - - -   

       155. 335  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Shear  f orce  i s  t he  s um of  s hear f orc e by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 4 Shear f o rc e c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  s hear f orc e  maxi mum.

        1) l oad condi t i on    Cr awl er  c rane si de  hang( Par al l e l )  

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.       ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

     3. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  o f  c rawl er  c rane

          Beam seat  -  Shear f orc e  i s at  maxi mum,  c rawl er  l oad condi t i on

        reac t i on f orc e  of  cr awl er  c rane

                Rc1 = w1 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   323. 466 ( kN)

                Rc2 = w2 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   107. 822 ( kN)

                where  

                      w1 :  c rawl er  cr ane l oad i nt ens i t y on operat i on si de

                            w1 = ( W + T)  /  l b *  0. 750        =   88. 926 ( kN/ m)

                      w2 :   cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

                            w2 = ( W + T)  /  l b *  0. 250        =   29. 642 ( kN/ m)

                       a :  unl oadi ng l engt h i n l ef t  s pan        =    3. 765 ( m)

                       b :  l oadi ng l engt h i n l ef t  span          =    2. 235 ( m)

                       c  :  l oadi ng l engt h i n r i ght  s pan         =    2. 235 ( m)

                       d :  unl oadi ng l engt h i n r i ght  span       =    3. 765 ( m)

                       W :  c rawl er  cr ane s el f - wei ght             =  480. 000 ( kN)

                       T :  l i f t i ng l oad                         =   50. 000 ( kN)

                      l b :  c rawl er  cr ane c ont act                 =    4. 470 ( m)

                      l 1 :  l engt h o f  l e f t  span                  =    6. 000 ( m)

                      l 2 :  l engt h o f  r i ght  s pan                 =    6. 000 ( m)
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             Beam s eat  of  Shear f or ce  i s  at  maxi mum,  cr awl er  l oad condi t i on

 No.     Mai n gi r der  No.       eachMai n gi rder  reac t i on f or c e( kN)   

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

                  97. 040            
                 226. 426            
                  75. 475            
                  32. 347            

 

 

        6) cal c ul at e  s hear  f orc e

            Si mpl e beam part

              Shear  f orce  by f i xed l oad

                Sd =   35. 446 ( kN)

                      wher e

                            l  :  s pan l engt h          =    2. 000  ( m)

                           wd :  s el f - wei ght           =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19
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              s hear  f orce  by l oad

                Sj  =  226. 426 ( kN)

 

        7) sum of  shear  f or ce

              f i xed l oad                            =   35. 446 ( kN)

              l oad                                  =  226. 426 ( kN)

              i mpac t             =  226. 426 *   0. 300 =   67. 928 ( kN)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                S =  329. 800 ( kN)
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2. 3. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 350x350x12x19     

        al l owabl e  bendi ng st ress

          Si g. ba = 205. 629 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  200. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   35. 000 ( c m)

                l / b :                                                     =    5. 714

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 3. 6 Beam s eat  s t r ess  c al cul at i on

 

        us i ng member  H- 350x350x12x19

        bendi ng s t r es s

          Si g.  = M /  Z =   0. 290 ( N/ mm2)  <= 205. 629 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =    0. 662 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                Z :  s ect i on modul us         = 2280. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  88. 088 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  329. 800 ( kN)

                      (  Cr awl er  c rane s i de  hang( Paral l e l )  )

                Aw :  web s ec t i on ar ea      =   37. 440 ( cm2)

 

 

2. 3. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum i n a s i mpl e  beam sect i on

        Del .  = 
5Mmaxl 2

48EI
*  ( 1. 0+i )  + 

5Mdl 2

48EI
 =     0. 000 ( c m)   <=    0. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =      0. 000 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                Md  :  bendi ng moment  by dead l oad      =      0. 662 ( kN. m)

                i    :  i mpact  c oef f i c i ent                =      0. 300

                l    :  span l engt h                      =    200. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  39800. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 4 Suppor t  pi l e Desi gn

2. 4. 1 The axi al  f or c e and hori zont al  f or c e of  Support  pi l e f or  eac h l oad

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

       axi al  f or c e at  max      

 Suppor t  pi l eNo.    

      - - - -          

         2         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         2         

      - - - -          

      - - - -          

axi al  f orc e
     ( kN)   

  - - - - - - - -  

    257. 972

  - - - - - - - -  

    252. 612

  - - - - - - - -  

    289. 728

  - - - - - - - -  

    369. 242

  - - - - - - - -  

    368. 297

  - - - - - - - -  

    194. 778

  - - - - - - - -  

  - - - - - - - -  

 hori zont al  
 f orc e      
     ( kN)    

  - - - - - - - -   

     69. 333 

  - - - - - - - -   

     96. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

     36. 889 

  - - - - - - - -   

  - - - - - - - -   

 

2. 4. 2 Axi al  f o rc e c al c ul at i on f o r member  des i gn

   Cal cul at e  f or  t he l oad condi t i on when axi al  f or ce  i s  maxi mum.

   For  pi l e st r es s and beari ng c apaci t y of  Support  pi l e , use  maxi mum axi al  f or ce  mul t i pl i ed by 1/ 1 .

        1) Load condi t i on  Cr awl er  c rane si de  hang( Par al l e l )

        2) Support  pi l e  Number       3

            Checki ng Support  pi l e  l ef t     Si mpl e beam par t

            Checki ng Support  pi l e  l ef t  s ec t i on Number  o f  Mai n gi rder      = 1

 No.     Mai n gi rder  No.       

   1           G  2          

            Checki ng Support  pi l e  r i ght     Si mpl e beam part

            Checki ng Support  pi l e  r i ght  sect i on Number of  Mai n gi r der      = 1

 No.     Mai n gi rder  No.       

   1           G  3          
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        3) cal c ul at e  max axi al  f or ce

            si mpl e beam + si mpl e  beam

              axi al  f orce  by f i xed l oad

                Nd  = Ndl  + Ndr  + nd                 =    74. 889 ( kN)

                  wher e

                      Ndl  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( l ef t )

                      Ndl  = Si g. (  Rdi  *   l Li  )  /  l k1  =    0. 000 ( kN)

 No.     Mai n gi r der  No.      
     Rdi    
       ( kN)

     l Li     
       ( m)   

   1           G  2              34. 122       0. 000 

                      Ndr  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( r i ght )

                      Ndr  = Si g. (  Rdj  *   l Rj  )  /  l k2  =   34. 122 ( kN)

 No.     Mai n gi r der  No.      
     Rdj    
       ( kN)

     l Rj     
       ( m)   

   1           G  3              34. 122       2. 000 

 

                nd :  axi al  f or ce  by s el f - wei ght

                Beam s eat Sel f  wei ght          1. 324 *   (  ( l k1 + l k2)  /  2. 0 )  =    2. 648 ( kN)

                Hor i .  j oi nt           0. 182 *   l s1 *  2              =    0. 728 ( kN)

                Hor i .  brac e          0. 000 *   l s2                   =    0. 000 ( kN)

                Ver t .  brac e          0. 146 *   l v                    =    0. 826 ( kN)

                Suppor t  pi l eSel f  wei ght          1. 687 *   l ,UI                   =   36. 564 ( kN)

                o t her  l oad                                          =    0. 000 ( kN)

                - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                t ot al                                                    40. 767 ( kN)

                  wher e

                    l k1 :  l e f t  s pan l engt h o f  si mpl e  beam      =    2. 000 ( m)

                    l k2 :  r i ght  s pan l engt h of  si mpl e  beam     =    2. 000 ( m)

                    l s 1 :  Hori .  j oi nt Lengt h                    =    2. 000 ( m)

                          l s 1 = ( ( l k1+l k2)  /  2. 0)  *  1

                    l s 2 :  Hori .  braceLengt h                    =    0. 000 ( m)

                     l v :  Vert .  braceLengt h                    =    5. 657 ( m)

                          l v = Si g. l vn

                          l v1 = l k12+ 2. 0002 + l k22+ 2. 0002 =    5. 657 ( m)

                   l ,UI  :  Suppor t  pi l eLengt h                    =   21. 674 ( m)
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              axi al  f orce  by l oad

                Nj    =  Nj l  + Nj r                       =   226. 426 ( kN)

                  wher e

                        Nj l  :  axi al  f or c e by l oad on si mpl e  beam ( l e f t )

                        Nj l  = Si g. (  Rj i  *  l Li  )  /  l k1  =    0. 000 ( kN)

 No.      Mai n gi r der  No.      
     Rj i    
       ( kN)

     l Li     
       ( m)   

   1           G  2              75. 475       0. 000 

                        Nj r  :  axi al  f or c e by l oad on si mpl e  beam ( r i ght )

                        Nj r   = Si g. (  Rj j  *   l Rj  )  /  l k2  =  226. 426 ( kN)

 No.     Mai n gi r der  No.           Rj j    
       ( kN)

     l Rj     
       ( m)   

   1           G  3             226. 426       2. 000 

 

              member desi gn axi al  f or ce

                  f i xed l oad                      =   74. 889 ( kN)  

                  l oad                            =  226. 426 ( kN)

                  i mpact         226. 426 *  0. 300  =   67. 928 ( kN)

                  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                  t ot al                        N  =  369. 242 ( kN)

                member  des i gn axi al  f or c e i s  1/ 1    N *   1/ 1  =  369. 242 ( kN)
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2. 4. 3 Hori zont al  f or c e c al cul at i on

      1)  hor i zont al  f orce  by f i xed l oad

          Hd = ( W1 + W2 + W3 + W4 + W5 + W6 + W7)  *  kh   =  25. 284 ( kN)

            W1 :  wei ght  o f  s t eel  deck* nomi nal  l oad 

                  W1 = (  Wf 1 *   Bf 1 + Wf 2 *  Bf 2 )

                                         *   (  l  + l s i de  )  /  2. 0      =  72. 000 ( kN)

                      Wf 1 :  st ee l  dec k 2m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 1 :  st ee l  dec k 2m + wi dt h di r ec t i on          =   6. 000 ( m)

                      Wf 2 :  st ee l  dec k 3m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 2 :  st ee l  dec k 3m + wi dt h di r ec t i on          =   0. 000 ( m)

                        l  :  span l engt h                              =   6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h                     =   6. 000 ( m)

            W2 :  dead l oad wei ght  o f  wheel  guard

                  W2 = (  WL + WR )  *  (  l  + l s i de )  /  2. 0 =   0. 000 ( kN)

                       WL :  dead l oad o f  l ef t  wheel  guard            =   0. 000 ( kN/ m)

                       WR :  dead l oad o f  r i ght  wheel  guar d           =   0. 000 ( kN/ m)

            W3 :  Mai n gi r der  Wei ght

                  W3 = N *   WN *   (  l  + l s i de )  /  2. 0                =  40. 488 ( kN)

                       N  :  Mai n gi rder  Member s number                       = 4 

                       WN :  Mai n gi rder  Sel f  wei ght                        =   1. 687 ( kN/ m)

            W4 :  Beam seat Wei ght    

                  W4 = WH *  l H                                      =   9. 268 ( kN)

                       WH :  Beam seat Sel f  wei ght                        =   1. 324 ( kN/ m)

                       l H :  Beam seat  l engt h                              =   7. 000 ( m)

            W5 :  Hori .  j o i nt Wei ght  

                  W5 = Ws 1 *   l s 1 *   2                               =   2. 184 ( kN)

                      Ws1 :  Hori .  j oi nt Wei ght                         =   0. 182 ( kN/ m)

                      l s1 :  Hori .  j oi nt Lengt h                        =   6. 000 ( m)

            W6 :  Hori .  br aceWei ght  

                  W6 = Ws 2 *   l s 2 /  2. 0                              =   0. 000 ( kN)

                      Ws2 :  Hori .  braceSel f  wei ght                        =   0. 000 ( kN/ m)

                      l s2 :  Hori .  braceExt ensi on                       =   0. 000 ( m)

            W7 :  Vert .  br aceWei ght  

                  W7 = Wv *  l v                                      =   2. 479 ( kN)

                      Wv  :  Vert .  braceSel f  wei ght                        =   0. 146 ( kN/ m)

                      l v  :  Vert .  braceExt ensi on                       =  16. 971 ( m)

            kh :  coef f i c i ent  f or  hori zont al  f orce es t i mat e

                  kh =   0. 200
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      2)  hor i zont al  l oad by hori zont al  f or ce

          Hj   =  R *  kh        =  106. 000 ( kN)

            R :  l oad c ase   [  Crawl er  cr ane f ont  hang( Paral l el )  ]

              R  =  W + T            =   530. 000 ( kN)

                where

                      W :  heavi es t  machi ne  wei ght                   =   480. 000 ( kN)

                            I n c ase  t ruc k l oad,  reac t i on f orc e  by t r uck l oad on worki ng

                            pl at f or m i s  t aken.

                      T :  l i f t i ng l oad(  zero  when t r uck l oad )      =    50. 000 ( kN)

 

           kh :  c oef f i c i ent  f or  hor i zont al  f or ce est i mat e

                kh  =  0. 200

 

      3) sum of  hori zont al  f orc e

            f i xed l oad                      =   25. 284 ( kN)

            l oad                            =  106. 000 ( kN)

            i mpac t         106. 000 *   0. 300  =   31. 800 ( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                            =  163. 084 ( kN)
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2. 4. 4 Bendi ng moment  by hori zont al  f orc e( pi l e t op f i xed)

   Cal cul at e  bendi ng moment  and di s pl ac ement  usi ng Chang' s equat i on ass umi ng i nf i ni t e pi l e.

   Si nce  t op o f  s uppor t  pi l e  are  connec t ed wi t h l at er al  beams ,  hor i zont al  f or ce  at  t op o f

   t r ans mi t s  t o  t he  bot t om of  l at er al  beams.

   Us e  bi gger  val ue  e i t her  c onst r ai ned moment  at  pi l e  t op or  max bendi ng moment  i n s ubgr ound.

 

          hori zont al  f orc e  on Support  pi l e

            H    = Si g. H /  n                                          =   40. 771 ( kN)

              where

                  Si g. H : hor i zont al  f or c e ac t i ng on one  f rame pl ane   =  163. 084 ( kN)

                      n : Support  pi l eMembers  number                           = 4

 

          cons t rai ned moment  at  pi l e t op

            Mo   = (  1 + Bet ah )  *  H /  2Bet a                                  =  146. 301 ( kN. m)

          max bendi ng moment  i n s ubgr ound

            Mmax = -  H /  2Bet a *   (  1 + (  Bet ah ) 2) 1/ 2 *  exp (  -  Bet al m )   =   85. 010 ( kN. m)

            dept h at  max bendi ng moment  i n s ubground

            l m   = 1 /  Bet a *  t an- 1(  1 / Bet ah )                                =    0. 548 ( m)

          hori zont al  di spl ac ement  at  pi l e t op

            Del .      = ( (  1 + Bet ah ) 3+ 2 )  *   H /  (  12 EI Bet a3)                 =    2. 885 ( cm)

              where

                    h :  above gr ound l engt h          =      5. 424 ( m)

                    I  :  Suppor t  pi l earea moment  of  i ner t i a  =     22400. 000 ( cm4)

                    E :  Suppor t  pi l eYoung modul us    =     2. 000 *   105( N/ mm2)

 

          pi l e  char ac t eri s t i c  val ue

            Bet a   = 4  (  kh*  D /  (  4EI  ) )   =    0. 00571 ( 1/ cm)

              where

                  D :  Suppor t  pi l ewi dt h                                       =   40. 000 ( c m)

 

          subgr ade react i on coef f i c i ent  i n l at eral  di rect i on

            kh   = kho* ( BH/ 30) - 3/ 4    =   47. 470   ( N/ c m3)

            kho   = 1/ 30* Al p. *  Eo       =  102. 667 ( N/ cm3)

            BH   = ( D/ Bet a) 1/ 2          =   83. 908 ( cm)

              where

                 BH :  pi l e  c onver si on wi dt h of  l oad

              Al p. *  Eo :  aver age Al p. *  Eo  i n range of 1/ Bet a  =   3080. 000 ( N/ c m2)
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2. 4. 5 Suppor t  pi l e buc kl i ng st abi l i t y c hec k

        Becaus e  Suppor t  pi l e  buc kl i ng poss i bl y occ ur  under axi al  di r ect i on f orc e  and bendi ng moment ,  

      chec k t he  s t abi l i t y on buc kl i ng us i ng next  2 equat i ons.

          Si g. c  /  Si g. caz  +  Si g. bc z /  {  Si g. bao  *  (  1 -  Si g. c  /  Si g. eaz )  }

                                                          =     0. 786  <=  1. 0

          Si g. c  + Si g. bcz  /  (  1 -  Si g. c  /  Si g. eaz )

                                                          =   157. 499  <=  Si g. c al

     where

         Si g. c  :  compr ess i ve  s t r ess  i n axi al  di rec t i on =    16. 884 ( N/ mm2)

         Si g. bc z :  moment  compres si ve  s t ress  by bendi ng moment  around weak axi s .

                   Si g. bc z    =  Mz /  zz                 =   130. 626 ( N/ mm2)

         Si g. c az :  al l owabl e  c ompress i ve  s t r es s i n axi al  di rec t i on ar ound weak axi s = 144. 740( N/ mm2)

                          l k/ r  <= 18 - - -  Si g. c az = 210

                    18 <  l k/ r  <= 92 - - -  Si g. c az = {  140 -  0. 82 *  (  l k/ r  -  18 )  }  *   1. 50

                    92 <  l k/ r        - - -  Si g. c az = 1200000 /  {  6700 + (  l k/ r  ) 2}  *   1. 50

                          l k/ r  =    717. 673 /  10. 100 =   71. 057 

 

         Si g. bao :  upper l i mi t  o f  al l owabl e compress i ve  s t r es s  wi t hout  l ocal  buc kl i ng

                                                      =   210. 000 ( N/ mm2)

         Si g. c al  :  al l owabl e  s t r ess  o f  f ree ext ens i on pl at e  under comp st ress  about  l ocal  buc kl i ng

                   where b'  <= 13. 1t '          =   210. 000 ( N/ mm2)

         Si g. eaz :  Eul er  buc kl i ng s t r engt h around weak axi s

                   Si g. eaz    = 1200000 /  (  l k/ rz ) 2 =   237. 668 ( N/ mm2)

 

          N :  Support  pi l e  act i ng axi al  f orc e        =   369. 242 ( kN)

         Mz :  bendi ng moment  around z  axi s                =   146. 301 ( kN. m)

         l k :  buc kl i ng l engt h                            =   717. 673 ( c m)

        l Low:  l owes t  desi gn span,  hei ght  at  l owest  i s  added 1/ Bet a( l k r ef er ence  val ue,  f i xed val ue) .

                l Low = l Low'  + 1/ Bet a = 542. 400 + 175. 273 = 717. 673

                          wher e,

                          l Low'  :  hei ght  at  l owest                =    542. 400 ( c m)

                          Bet a  :  c harac t eri st i c  val ue

                               Bet a = 4  (  kh*  D /  (  4EI  ) )     =    0. 00571 ( 1/ c m)

                              where

                                I  :  Suppor t  pi l ear ea moment  o f  i nert i a  =   22400. 000 ( c m4)

                                E :  Suppor t  pi l eYoung modul us     =   2. 000 * 105( N/ mm2)

                                D :  Suppor t  pi l ewi dt h             =   40. 000 ( c m)

                               kh :  l at eral  subgrade reac t i on    =   47. 470 ( N/ c m3)

                    us e s t ee l  member,     H- 400x400x13x2( Weak)  

                     A :  c ross  s ect i onal  area of  s t ee l  mat eri al     =  218. 700 ( c m2)

                    z z  :  s ec t i on modul us  around z axi s             = 1120. 000 ( c m3)

                    r y :  r adi us o f  gyrat i on of  area around y axi s  =   17. 500 ( c m)

                    r z  :  r adi us o f  gyrat i on of  area around z axi s  =   10. 100 ( c m)

 

        Shear s t r es s

          hori zont al  f orc e  act i ng on weak axi s  of  pos t .  

            Tau =  H /  (  2 *   Af  )  =    2. 427  <=   120. 000 ( N/ mm2)

                  H :  Suppor t  pi l ewor ki ng hori zont al  f orc e  =   40. 771 ( kN)

                 Af  :  Suppor t  pi l eFl ange area         =   84. 000 ( cm2)
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2. 4. 6 Suppor t  pi l e beari ng c apac i t y exami nat i on

        al l owabl e  bear i ng capaci t y

        Ra  = {  qd*  A + uSi g. l i f i   } /  2. 0   =  473. 600 ( kN)

          (  const ruct i on met hod:  dr i vi ng )

 

          wher e

                 qd:  ul t i mat e beari ng c apaci t y at  t i p ground  = 2900. 00

                      qd  = 200Al p. N

                 N :  Support  pi l eN val ue  o f  so i l  l ayer  at  t i p=    14. 50

                     N = ( N1 + N2)  /  2

                       upper  l i mi t  i s  40.

                 N1:  Support  pi l eN val ue  at  t i p posi t i on     = 16. 00

                 N2:  Support  pi l e  i n t he  r ange of  2m above f r om t i p

                     aver age  N- val ue                         = 13. 00

                 A :  Support  pi l et i p ar ea                    =  0. 16 ( m2)

                 u :  Support  pi l ePeri met er                    =   1. 600 ( m)

                 l i :  t hi c kness  t o  be consi dered c i rc umf er ence  f r i c t i on

                 f i :  maxi mum s ki n f r i ct i on i n t he l ayer  c onsi der ed f r i c t i on

                      f i =2Bet aNs ( sand)

                         Ns upper  l i mi t  i s  50.

                      f i =10Bet aNc ( Nc: N- val ue)  ,  f i =Bet aNc ( Nc: c ohes i on) ( c l ay)

                         where ,  Nc( N- val ue  10*  Nc)  upper l i mi t  i s 150.

             Si g. l i f i :  c i r cumf er enc e f r i ct i on                =   302. 000

 l i ( m)     Ns     Nc    f i ( kN/ m2)    l i *  f i   

  5. 000
  4. 000
  4. 000
  1. 250

   11. 0
   11. 0
    8. 0
   16. 0

 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -

     22. 000
     22. 000
     16. 000
     32. 000

  110. 000 
   88. 000 
   64. 000 
   40. 000 

                Al p.  :  coef f i c i ent  of  t i p bear i ng capac i t y f or  c onst r uc t i on met hod  = 1. 0

                Bet a :  coef f i c i ent  of  s ki n f r i ct i on f or  c onst r uc t i on met hod         = 1. 0

 

      max axi al  f or ce  act i ng on Support  pi l e    Crawl er  cr ane s i de hang( Paral l el )

        N max  =    369. 242 ( kN)   <=   473. 600 ( kN)
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2. 5 Hor i .  j oi nt  Des i gn

2. 5. 1 Hori .  j o i nt  c hec ki ng

    Desi gn Hor i .  j o i nt  as  a member rece i vi ng c ompr es s i on f orc e .

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      compress i on f or c e ac t i ng on Hor i .  j o i nt  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by s i ngl e  Hor i .  j o i nt .

        Set  bot h si des  of  Suppor t  pi l e

         N     = H /  2 =   81. 542 ( kN)

         Si g. c  = N /  A =   34. 391 ( N/ mm2)  <= Si g. ca =  123. 770 ( N/ mm2)

            where

                  H :  compress i ve  f or ce  ac t i ng on a f rame pl ane =  163. 084 ( kN)

              Si g. c  :  axi al  di rec t i on c ompress i ve st r es s

             Si g. ca :  al l owabl e axi al  di rect i on compr es si ve  s t ress         =  123. 770 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =   88. 106

                 Us e s t ee l  mat er i al   [ - 150x75x6. 5x10      

                 A :  c ros s  s ec t i onal  ar ea of  s t eel  mat eri al          =  23. 710( c m2)

                 l  :  buckl i ng l engt h                                =   2. 000( m)

                 r  :  r adi us of  gyrat i on of  area ar ound weak axi s     =   2. 270( c m)

 

2. 5. 2 Connec t i on par t  chec ki ng

    c ompress i on f or ce  act i ng on Hor i .  j o i nt

       T =   81. 542 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   38. 829 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                 =    0. 300 ( cm)

 

2. 6 Ver t .  brace Des i gn

2. 6. 1 Vert .  br ac e c hec ki ng

    desi gn Ver t .  br ac e  as  a member rece i vi ng Compr es s i ve f orc e

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      hori zont al  f orc e  shared by Vert .  brace  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by number  o f  Vert .  brace

         Hv = H /  n =   54. 361 ( kN)

      f orc e Ver t .  brac e ac t i ng on Compr ess i ve

         T  = Hv /  cos ( Thet a)  =   76. 878 ( kN)

            cos ( Thet a)  = l  /  (  l 2 + h2 ) 1/ 2 =    0. 707

            where

                 l  :  Support  pi l eThe mos t  shor t est  s pac i ng( l engt h)  =    2. 000 ( m)

                 h :  Hori .  j oi nt l ongest  spac i ng   =    2. 000 ( m)

      Compress i ve  s t r ess

        Si g. c  = T /  A =   40. 462 ( N/ mm2)  <= Si g. ca =   64. 891 ( N/ mm2)

            where

               Si g. ca :  al l owabl e  axi al  di rect i on compr es si ve  st ress    =   64. 891 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =  145. 048

                      Use  st ee l  mat er i al   L- 100x100x10         

                  A :  ef f ect i ve c ross  s ect i onal  ar ea of  s t eel  mat eri al  =   19. 000 ( c m2)

                  l  :  buc kl i ng l engt h                                  =    2. 828 ( m)

                  r  :  radi us  o f  gyr at i on o f  ar ea                       =    1. 950 ( c m)
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2. 6. 2 Connec t i on par t  chec ki ng

    f orc e Compr es si ve  act i ng on a brace  member

       T =   76. 878 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   36. 609 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                       =    0. 300 ( cm)
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2. 7 Summar y expor t
 

2. 7. 1 St ee l  deck summary r epor t

    s t ee l  deck :  st ee l  dec k t ype2

 

    1)  c heck r egardi ng t o  bendi ng moment

        l oad c ondi t i on       Truc k l oad( Paral l el )

        name of  s t eel  dec k   St ee l  deck t ype  2 ( 1000*2000)

        bendi ng moment  due t o f i xed l oad   Md   =     1. 000 ( kN. m)

        bendi ng moment  due t o l oad Mmax =    58. 332 ( kN. m)

        desi gn bendi ng moment         M    =    23. 533 ( kN. m)

        bendi ng s t r es s                Si g.  =    75. 426 <=   210. 000 ( N/ mm2)

 

    2) chec k regar di ng t o s hear  f orc e

        l oad c ondi t i on      Tr uc k l oad( Par al l e l )

        name of  s t eel  dec k  St eel  dec k t ype 2 ( 1000*2000)

        shear f or ce  due t o  f i xed l oad      Sd   =     2. 000 ( kN)

        shear f or ce  due t o  l oad    Smax =   140. 000 ( kN)

        desi gn shear f orc e            S   =    56. 400 ( kN)

        shear s t r es s                 Tau =    69. 630 <=   120. 000 ( N/ mm2)
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2. 7. 2 Mai n gi r der   Summary r epor t

 

1)  cal cul at e  bendi ng moment

    l oad c ondi t i on  Cr awl er  cr ane di agonal  hang( Paral l e l )

    desi gn obj ect  Mai n gi r der   number   2 o f  

        f i xed l oad                                 =   25. 592( kN. m)

        l oad                                       =  287. 922( kN. m)

        i mpact                    287. 922 *   0. 300  =   86. 377( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  399. 891( kN. m)

 

  2) c al c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane di agonal  hang( Par al l e l )

      desi gn obj ect  Mai n gi r der   number   2 

        f i xed l oad                                 =   17. 061( kN)

        l oad                                       =  201. 657( kN)

        i mpact                    201. 657 *   0. 300  =   60. 497( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  279. 215( kN)

 

  3) c hec ki ng s t ress

      us i ng member    H- 400x400x13x21

      web sect i on area                        Aw =    46. 540 c m2

      sect i on modul us                          Z  =  3330. 000 c m3

 

      bendi ng s t r es s              Si g.  =  M /  Z  = 120. 087 ( N/ mm2)

      al l owabl e  bendi ng s t ress     Si g. ba         = 172. 200 ( N/ mm2)

      shear st r es s                Tau =  S /  Aw  =  59. 995 ( N/ mm2)

      al l owabl e  s hear  st r ess       f s             = 120. 000 ( N/ mm2)

 

  4) def ormat i on

      Cal c ul at e  def or mat i on when bendi ng moment  i s  maxi mum i n a l oad condi t i on

      de f ormat i on                      Del .   =    1. 1258 ( c m)

      al l owabl e  def or mat i on            Del . a =    1. 5000 ( c m)
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2. 7. 3 Beam s eat  Summar y report

 

  1) Cal c ul at e bendi ng moment

      l oad c ondi t i on  Truc k l oad( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =    0. 662( kN. m)

        l oad                                       =    0. 000( kN. m)

        i mpact                      0. 000 *   0. 300  =    0. 000( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot ot al                                     =    0. 662( kN. m)

 

  2) Cal c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane s i de  hang( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =   35. 446( kN)

        l oad                                       =  226. 426( kN)

        i mpact                    226. 426 *   0. 300  =   67. 928( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  329. 800( kN)

 

  3) c hec ki ng s t ress es

      mat eri al       H- 350x350x12x19

      web sect i on area  Aw =    37. 440 c m2

      sect i on modul us    Z  =  2280. 000 c m3

 

      bendi ng s t r es s      Si g.  =  M /  Z   =   0. 290 ( N/ mm2)

        al l owabl e  bendi ng st ress  Si g. ba   = 205. 629 ( N/ mm2)

      shear st r es s        Tau =  S /  Aw   =  88. 088 ( N/ mm2)

        al l owabl e  s hear s t ress       Taua  = 120. 000 ( N/ mm2)

 

  4) def l ec t i on

      Cal c ul at e  def l ec t i on when bendi ng moment  by l i ve l oad i s  at  max. .  

      de f l ec t i on                 Del .   =     0. 0003 ( cm)

      al l owabl e  def l ec t i on       Del . a =     0. 5000 ( cm)
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2. 7. 4 Suppor t  pi l e Summary r epor t

 

    1) l oad c ondi t i on t hat  wei ght  on wor ki ng pl at f orm i s  max.  Crawl er  cr ane si de  hang( Par al l el )

                                            (  axi al  f or ce  f or  member  desi gn )

    2) Suppor t  pi l e number   3

 

    3) cal c ul at i on o f  axi al  f or ce

        f i xed l oad                                =    74. 889 ( kN)

        l oad                                      =   226. 426 ( kN)

        i mpact              226. 426 *      0. 300   =    67. 928 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                       369. 242 *   1/ 1 =   369. 242 ( kN)

 

    4) cal c ul at i on o f  hori zont al  f or ce

        f i xed l oad                                =    25. 284 ( kN)

        l oad                                      =   106. 000 ( kN)

        i mpact              106. 000 *      0. 300   =    31. 800 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                          163. 084 ( kN)

 

    5) bendi ng moment  by hori zont al  f orc e

        Suppor t  pi l e hori zont al  f or ce  ac t i ng on si ngl e member   =    40. 771 ( kN)

        maxi mum bendi ng moment                         =   146. 301 ( kN. m)

 

    6) Suppor t  pi l e st r engt h chec k

        mat eri al  us ed  H- 400x400x13x2( Weak)

        cr os s s ec t i onal  ar ea                                  A  =   218. 700 cm2

        sect i on modul us                                       Z  =  1120. 000 cm3

        radi us  of  gyr at i on o f  ar ea ar ound y axi s              Ry =    17. 500 cm

        radi us  of  gyr at i on o f  ar ea ar ound z axi s              Rz  =    10. 100 cm

        f l ange  wi dt h                                          B  =    40. 000 cm

        web sec t i on ar ea                                      Aw =    84. 000 cm2

 

          Si g. c / Si g. c az + Si g. bc z / { Si g. bao  *   (  1- Si g. c / Si g. eaz ) }   =    0. 786 <=    1. 000

          Si g. c  + Si g. bcz / (  1- Si g. c / Si g. eaz )                        =  157. 499 <=  210. 000

 

    7)  c heck bear i ng c apac i t y Support  pi l e

        max axi al  f or c e on Suppor t  pi l e     Crawl er  c r ane si de  hang( Paral l el )

          Nmax =   369. 242 <=   473. 600 ( kN)
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2. 8 Li s t  t abl e
 

2. 8. 1 St ee l  deck Li st

 s t eel    
 dec k    

 name               

 bendi ng moment  max 
                Mmax
                Si g.

 shear f or ce  max    
                Smax
                Tau 

 St eel  deck t ype 2 ( 1000*2000)                       

 Truck l oad( Par al l el )                                
    58. 332 ( kN. m)                                   
    75. 426  <=    210. 000 ( N/ mm2)                    

 Truck l oad( Par al l el )                                
   140. 000 ( kN)                                      
    69. 630  <=    120. 000 ( N/ mm2)                    
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2. 8. 2 Member  l i s t  t abl e

 Mai n gi rder           

 Beam seat             
 ( Suppor t  pi l e  )      

 Support  pi l e          

 Hor i .  j oi nt           

 Hor i .  j oi nt Joi nt  par t

 Ver t .  brac e          

 Ver t .  brac eJoi nt  par t

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 l oad( sect i on)           
 l oad( bear i ng c apac i t y)  

 f orc e                   

 chec k buc kl i ng         

 bear i ng c apac i t y       

 us e                    

  c mpr  s t r es s   Si g. c    

 requi red wel di ng l engt h

 us e                    

 cmpr  st ress    Si g. c     

 requi red wel di ng l engt h

 H- 400x400x13x21                                    

 Cr awl er  c rane di agonal  hang( Par al l el )               
    399. 891 ( kN. m)                                   
   120. 087  <=    172. 200 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
   279. 215 ( kN)                                      
    59. 995  <=    120. 000 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
     1. 126  <=      1. 500 ( c m)                       

 H- 350x350x12x19                                    

 Tr uc k l oad( Par al l e l )                                
     0. 662 ( kN. m)                                    
     0. 290  <=    205. 629 ( N/ mm2)                  

 Cr awl er  c rane si de  hang( Par al l e l )                   
   329. 800 ( kN)                                      
    88. 088  <=    120. 000 ( N/ mm2)                  

 Tr uc k l oad( Par al l e l )                                
     0. 000  <=      0. 500 ( c m)                       

 H- 400x400x13x2( Weak)                                

 Cr awl er  c rane si de  hang( Par al l e l )                   
 Cr awl er  c rane si de  hang( Par al l e l )                   

 N =   369. 242 ( kN)  M =   146. 301 ( kN. m)             
 S =    40. 771 ( kN)                                  
 Si g. c  =    16. 884      Si g. b =   130. 626 ( N/ mm2)    
 Tau  =     2. 427  <=  Taua =   120. 000 ( N/ mm2)      

 eq-  1  - - - - - - -       0. 786  <=      1. 000           
 eq-  2  - - - - - - -     157. 499  <=    210. 000 ( N/ mm2)  

   369. 242  <=    473. 600 ( kN)                       

 [ - 150x75x6. 5x10                                    

    34. 391  <=    123. 770 ( N/ mm2)  ( N=   81. 542kN)    

    38. 829 ( cm)                                      

 L- 100x100x10                                       

    40. 462  <=     64. 891 ( N/ mm2)  ( T=   76. 878kN)    

    36. 609 ( cm)                                      
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3   Regi st er ed l oad dat a export
 

3. 1 Truck l oad

    1

 name :  TT43                                                           

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2
    3
    4

 l oad i nt s t y( 1 s i de) ( kN)  

           30. 000        
           65. 000        
           60. 000        
           60. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 250               
                   7. 800               
                   1. 550               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :  T25                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
          100. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :  T20                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           80. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :  T14                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           14. 000        
           56. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    5

 name :  Ready mi xed c oncr et e Truck( 3 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 08 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           54. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 200               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    6

 name :  Ready mi xed c oncr et e Truck( 5 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 88 ( m)                  

    1
    2
    3

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
           55. 000        
           30. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 160               
                   1. 880               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    7

 name :  Sur pl us so i l  Tr uc k                                             

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 90 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           34. 000        
           63. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

 

3. 2 Crawl er  c rane

    1

 name :   D408S                                                          

 s e l f  wei ght       =  480. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 470( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    4. 000( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 800( m)                                          

    2

 name :   P&H440S                                                        

 s e l f  wei ght       =  400. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 380( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 960( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 760( m)                                          

    3

 name :   P&H335AS                                                       

 s e l f  wei ght       =  350. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 280( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 790( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

    4

 name :   P&H325                                                         

 s e l f  wei ght       =  280. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    3. 950( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 030( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

 

3. 3 Truck c rane
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    1

 name :   N,- 300                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  320. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 750( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 600( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               32. 000        
               64. 000        
               64. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 850                     
                        1. 350                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :   N,- 200                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  1. 90 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 450( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  4. 800( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               40. 000        
               40. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 980                     
                        1. 240                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :   Rough t er rai n cr ane 20t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  5. 700( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 700( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               80. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 000                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :   Rough t er rai n cr ane 25t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  250. 000( kN)           out ri gger  di st anc e( movi ng)         =  6. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 200( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               25. 000        
              100. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 500                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    5

 name :   Rough t er rai n cr ane 40t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  350. 000( kN)           out ri gger  di st anc e( movi ng)         =  7. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 500( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               35. 000        
              140. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        4. 250                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    6

 name :   ,A- 900                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 30 ( m)                                

    1
    2
    3
    4

 s e l f  wei ght   W =  264. 400( kN)           out ri gger  di st anc e( movi ng)         =  8. 700( m)  
 l i f t i ng l oad T =  800. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  7. 400( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               38. 850        
               38. 850        
               27. 250        
               27. 250        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        1. 650                     
                        2. 400                     
                        1. 650                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

4   Regi st er ed member dat a export
 

4. 1 Mai n gi rder   Regi s t er ed dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   
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    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     718. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   

 

4. 2 Beam s eat  H- Beam r egi st ered dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     704. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   
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4. 3 Beam s eat  one  s i de  U st eel

    1

 name :   [ - 250x90x9x13                                                                    

 uni t  wei ght           =     339. 0( N/ m)     s ec t i on ar ea                 Af  =    44. 07( c m2)  
 web sect i on area  Aw =    20. 16( c m2)      s ec t i on modul us                Z =    335. 0( c m3)  
 moment  o f  i nert i a  I  =    4180. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 58( cm)   
 web hei ght          h =     25. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   

    2

 name :   [ - 300x90x9x13                                                                    

 uni t  wei ght           =     374. 0( N/ m)     s ec t i on ar ea                 Af  =    48. 57( c m2)  
 web sect i on area  Aw =    24. 66( c m2)      s ec t i on modul us                Z =    429. 0( c m3)  
 moment  o f  i nert i a  I  =    6440. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 52( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   

    3

 name :   [ - 300x90x10x15. 5                                                                 

 uni t  wei ght           =     430. 0( N/ m)     s ec t i on ar ea                 Af  =    55. 74( c m2)  
 web sect i on area  Aw =    26. 90( c m2)      s ec t i on modul us                Z =    494. 0( c m3)  
 moment  o f  i nert i a  I  =    7410. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 54( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     1. 00( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 55( c m)   

    4

 name :   [ - 380x100x10. 5x16                                                                

 uni t  wei ght           =     534. 0( N/ m)     s ec t i on ar ea                 Af  =    69. 39( c m2)  
 web sect i on area  Aw =    36. 54( c m2)      s ec t i on modul us                Z =    763. 0( c m3)  
 moment  o f  i nert i a  I  =   14500. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 78( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 05( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 60( c m)   

    5

 name :   [ - 380x100x13x20                                                                  

 uni t  wei ght           =     660. 0( N/ m)     s ec t i on ar ea                 Af  =    85. 71( c m2)  
 web sect i on area  Aw =    44. 20( c m2)      s ec t i on modul us                Z =    926. 0( c m3)  
 moment  o f  i nert i a  I  =   17600. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 76( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 30( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     2. 00( c m)   

 

4. 4 Beam s eat  L s ec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h     B  =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h     B  =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h     B  =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   
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4. 5 Suppor t  pi l e Regi s t er ed dat a

    1

 name :   H- 300x300x10x15( Weak)                                                                  

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =    450. 0( cm3)       moment  of  i ner t i a             I  =    6750. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    

    2

 name :   H- 300x300x10x15( St rong)                                                                

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =   1350. 0( cm3)       moment  of  i ner t i a             I  =   20200. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    

    3

 name :   H- 350x350x12x19 Weak)                                                                  

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =    776. 0( cm3)       moment  of  i ner t i a             I  =   13600. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

    4

 name :   H- 350x350x12x19( St rong)                                                                

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =   2280. 0( cm3)       moment  of  i ner t i a             I  =   39800. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

    5

 name :   H- 400x400x13x2( Weak)                                                                   

 uni t  wei ght              =    1687. 0 ( N/ m)    sec t i on area                  A =   218. 70( cm2)    
 f l ange  s ec t i on ar ea  Af  =    84. 00( cm2)      web s ec t i on ar ea             Aw =    46. 54( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    17. 50( cm)      
 ar ea gyr at i on r adi us  i z =    10. 10( cm)       l at er al  buc kl i ng r adi us       i  =    11. 00( cm)      
 beam hei ght            h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)      
 web t hi c knes s         t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)      
 s ect i on modul us        Z =   1120. 0( cm3)       moment  of  i ner t i a             I  =   22400. 0( c m4)    
 pi l e  t i p area           =   1600. 0( cm2)       pi l e  c i rc umf er enc e               =    160. 0( c m)      
 pi l e  di amet er            =     40. 0( cm)       pi l e uni t  wei ght                 =   1686. 8( N/ m)    

 

4. 6 Hor i .  j oi nt  Regi st ered dat a

    1

 name :   [ - 150x75x6. 5x10                                                                     

 uni t  wei ght              =     182. 0( N/ m)     sec t i on area                  A =    23. 71( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 27( cm)                                                       
 web hei ght             h =     15. 0( cm)       compr es si ve  f l ange  wi dt h      b =      7. 5( cm)   
 web t hi c knes s         t 1 =     0. 65( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 00( cm)   

    2

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   
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    3

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 64( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

 

4. 7 Ver t .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                       

 uni t  wei ght              =     58. 00( N/ m)     sec t i on area              A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)       mi n area gyr at i on radi us  i v =     1. 27( cm)   
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                       

 uni t  wei ght              =     67. 20( N/ m)     sec t i on area              A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)       mi n area gyr at i on radi us  i v =     1. 48( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                       

 uni t  wei ght              =     97. 70( N/ m)     sec t i on area              A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)       mi n area gyr at i on radi us  i v =     1. 45( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                                      

 uni t  wei ght              =    130. 40( N/ m)     sec t i on area              A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)       mi n area gyr at i on radi us  i v =     1. 74( cm)   
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                    

 uni t  wei ght              =    146. 10( N/ m)     sec t i on area              A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)       mi n area gyr at i on radi us  i v =     1. 95( cm)   
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

 

4. 8 Hor i .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                    

 uni t  wei ght           =     58. 00( N/ m)     s ec t i on ar ea              A =    7. 527( cm2)  
 moment  o f  i nert i a i y =     1. 98( c m)       mi n ar ea gyr at i on r adi us i v =     1. 27( cm)   
 angl e edge  wi dt h   B =      6. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                    

 uni t  wei ght           =     67. 20( N/ m)     s ec t i on ar ea              A =    8. 727( cm2)  
 moment  o f  i nert i a i y =     2. 30( c m)       mi n ar ea gyr at i on r adi us i v =     1. 48( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                    

 uni t  wei ght           =     97. 70( N/ m)     s ec t i on ar ea              A =   12. 690( cm2)  
 moment  o f  i nert i a i y =     2. 25( c m)       mi n ar ea gyr at i on r adi us i v =     1. 45( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                                   

 uni t  wei ght           =    130. 40( N/ m)     s ec t i on ar ea              A =   17. 000( cm2)  
 moment  o f  i nert i a i y =     2. 71( c m)       mi n ar ea gyr at i on r adi us i v =     1. 74( cm)   
 angl e edge  wi dt h   B =      9. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                 

 uni t  wei ght           =    146. 10( N/ m)     s ec t i on ar ea              A =   19. 000( cm2)  
 moment  o f  i nert i a i y =     3. 04( c m)       mi n ar ea gyr at i on r adi us i v =     1. 95( cm)   
 angl e edge  wi dt h   B =     10. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   
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4. 9 Lat eral  j oi nt  member  1 s i de  U st eel  Regi st ered dat a

    1

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    2

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 58( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    3

 name :   [ - 300x90x9x13                                                                       

 uni t  wei ght              =     374. 0( N/ m)     sec t i on area                  A =    48. 57( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 52( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    4

 name :   [ - 300x90x10x15. 5                                                                    

 uni t  wei ght              =     430. 0( N/ m)     sec t i on area                  A =    55. 74( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 54( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 55( cm)   

 

4. 10 Lat er al  j oi nt  member  L sec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 11 Ret ai ni ng wal l  St eel  sheet  pi l e Regi st ered dat a

 No          s t ee l  name            
      w    
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6
  7
  8

 I I                             
 I I I                            
 I I I                            
 I V                            
 VL                            
 I l w                           
 I I I w                          
 I Vw                           

     400   
     400   
     400   
     400   
     500   
     600   
     600   
     600   

   100 
   125 
   130 
   170 
   200 
   130 
   180 
   210 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
    61. 8 
    81. 6 
   106. 0 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  131. 20 
  173. 20 
  225. 50 

    8740 
   16800 
   17400 
   38600 
   63000 
   13000 
   32400 
   56700 

      874 
     1340 
     1340 
     2270 
     3150 
     1000 
     1800 
     2700 
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4. 12 Ret ai ni ng wal l  so l di er  l at eral  s heet  pi l e  Regi st er ed dat a

 No          s t ee l  name            
  H  
 ( mm)

  B  
 ( mm)

   t w  
  ( mm)  

  t f  
 ( mm)

   A   
 ( c m2)  

   w   
 ( kg/ m)

   I x  
 ( cm4)  

   Zx   
 ( c m3)   

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13

 H- 100x100x 6x 8               
 H- 125x125x 6x 9               
 H- 150x150x 7x10               
 H- 175x175x 7x11               
 H- 200x200x 8x12               
 H- 250x250x 9x14               
 H- 300x300x10x15               
 H- 350x350x12x19               
 H- 400x400x13x21               
 H- 400x400x18x28               
 H- 400x400x20x35               
 H- 400x400x30x50               
 H- 400x400x45x70               

  100
  125
  150
  175
  200
  250
  300
  350
  400
  414
  428
  458
  498

  100
  125
  150
  175
  200
  250
  300
  350
  400
  405
  407
  417
  432

    6. 0
    6. 5
    7. 0
    7. 5
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0
   18. 0
   20. 0
   30. 0
   45. 0

    8
    9
   10
   11
   12
   14
   15
   19
   21
   28
   35
   50
   70

  21. 59
  30. 00
  39. 65
  51. 42
  63. 53
  91. 43
 118. 40
 171. 90
 218. 70
 295. 40
 360. 70
 528. 60
 770. 10

   16. 9
   23. 6
   31. 1
   40. 4
   49. 9
   71. 8
   93. 0
  135. 0
  172. 0
  232. 0
  283. 0
  415. 0
  605. 0

    378
    839
   1620
   2900
   4720
  10700
  20200
  39800
  66600
  92800
 119000
 187000
 298000

     76 
    134 
    216 
    331 
    472 
    860 
   1350 
   2280 
   3330 
   4480 
   5570 
   8170 
  12000 

 

4. 13 Ret ai ni ng wal l  Li ght wei ght  sheet  pi l e Regi st ered dat a

 No           s t eel  name           
     w     
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5

 TypeA                         
 TypeB                         
 TypeC                         
 TypeD                         
 TypeE                         

     250   
     333   
     333   
     333   
     500   

    36 
    51 
    85 
    74 
   160 

    14. 8 
    17. 9 
    19. 3 
    21. 6 
    33. 6 

   75. 40 
   68. 28 
   73. 80 
   82. 53 
   85. 70 

     107 
     510 
    2000 
     636 
    3620 

       60 
      144 
      272 
      171 
      452 
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1   I nput  dat a expor t

1. 1 Ti t l e
f i l e :  Bahr Yus ef  70- 8mDE. F8,

t i t l e :  Dai rout  Bahr  Yusef  70- 8mD

 

1. 2 Shape dat a
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1.  4 Desi gn c ondi t i on
  bas i c  condi t i on

    Appl i ed st andar d                          C. E( Road and br i dge,  Met r o.  expres sway,  Temp.  St r .  Const .  Gui d. )

    t ype  o f  wor ki ng pl at f orm                  Type  i ( wi dt hMai n gi r der   or t hogonal )

    adj acent  s pan                             Yes

    Suppor t  pi l e Foundat i on t ype               Suppor t  pi l e

  s t ee l  deck,  c oef f i c i ent

    t ype  o f  st eel  dec k                        St ee l  dec k t ype  2( Ol d Met ro- dec k)

    At  St eel  deck des i gnMai n gi r der  t reat ment  Not  consi der

    i mpact  c oef f i c i ent  st eel  dec k             0. 300

    o t her  t han st ee l  deck                     0. 300

    Hori zont al  coef f i c i ent   f i xed l oad        0. 200

                l oad        t r uc k           = 0. 200

                            heavy equi pment  = 0. 200

                Use  hori zont al  c oef f i c i ent  when t r uc k c rane i s  movi ng.

    i mpact  when hor i zont al  l oad i s cal c ul at ed   not  i nc l ude  i mpact

    i mpact  when def l ec t i on i s cal cul at ed        not  i nc l ude  i mpact

 

1. 4 Member  desi gn c ondi t i on
    Beam s eat St eel  speci f i cat i on                  H- Beam

    Beam s eat Chec k share s t r es s                   Checki ng

    Beam s eat ,  Suppor t  pi l edes i gn gui del i ne       Mai n gi rder  l oad di st r i but i on i s  c onsi der ed.

    al l owabl e def l ect i on                          l engt h of  a span/  400. 000

    maxi mum def l ect i on                            2. 500 ( cm)

    dead l oad when def l ec t i on i s  cal c ul at ed       Not  c onsi der

    Eq o f  def l ect i on f or  s i ngl e l i ve l oad         Cal cul at i on equat i on f or  1 member

    Suppor t  pi l edes i gn                            Exami ne

    Suppor t  pi l eDes i gn t i me axi al  f or ce             maxi mum axi al  f or c e /  1

    Suppor t  pi l es el f  wei ght  t r eat ment              Tot al  l engt h

    o t her  vert i cal  l oad                           0. 000 ( kN/  a member )

    Suppor t  pi l eHor i zont al  f or ce  l oad s t at us       Us e  ver t i cal  l oad when hori zont al  f orc e  i s max.

    Hori .  j o i nt hori zont al  f orc e                   1 memberHor i .  j o i nt shar e( by bef ore  member )

    Hori .  j o i nt                                    bot h si des i ns t al l

    Beam s eat underneat hHor i .  j oi nt i ns t al l :         Not  do

    Hori .  j o i nt Joi nt  part                          wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

    Hori .  j o i nt , brace  hor i zont al  f orc e c al cul at i on met hodUs e ver t i cal  l oad when hori zont al  f orc e  i s max.

    br ac e member                                  Des i gn as  c ompress i ve  member

    br ac e connect i on                              wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

 

1.  4 Desi gn c ondi t i on
 l i ve  l oad

  i nc r ement  of  l i ve  l oad movement  o f  l i ve l oad when member sec t i on i s  c al cul at ed f or  l i ve  l oad Del . L 0. 010 ( m)

  c rawl er  cr ane l oad                    Li near  l oad

  Suppor t  pi l edes i gn

    I ncase  o f  Penet rat i on l engt h i s  not  sat i sf i ed wi t h Bet a L >= 2. 50 : desi gn as  l i mi t ed l engt h pi l e

    i ncr ease  r at e  pi l e  t op f ree bendi ng moment     1. 00

                        di spl acement               1. 25

            pi l e t op f i xed bendi ng moment          1. 10

                        di spl acement               1. 20
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1. 6 Li ve l oad f or  s t ee l  deck desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

 r ei nf or ci ng beam            

Mai n gi r der   or thogonal  t o  

 1000*  2000  

       NG    
       NG    
       NG    
       NG    
       NG    
       NG    
       NG    

            NG             

  1000*  3000 

      NG     
      NG     
      NG     
      NG     
      NG     
      NG     
      NG     

Mai n gi rder   paral l e l  t o   

 1000*  2000

     O,    
     O,    
     O,    
     O,    
     O,    
     O,    
     NG    

            NG            

   1000*  3000 

       NG     
       NG     
       NG     
       NG     
       NG     
       NG     
       NG     

    O,    :    des i gn        NG    :  not  desi gn  

 

1. 7 Li ve l oads f or  member  desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

    Mai n gi r der   or t hogonal  t o      

                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               

    Mai n gi r der   paral l el  t o      

                O,               
                O,               
                O,               
                O,               
                O,               
                O,               
                NG               

    O,    :   desi gn       NG    :   not  des i gn

 

1. 8 wor ki ng pl at f or m dat a
  Span* adj acent  span dat a

          i t em            

 mai n span l engt h         
 adj ac ent  s pan l engt h     

 s ymbol

   - -   
   - -   

   uni t   

    m    
    m    

     val ue         

        6. 000     
        6. 000     

 

  Mai n gi r der   spac i ng dat a

 No.  N Mai n gi rder   s paci ng( m)   

    1  
    2  
    3  
    4  

           2. 000         
           2. 000         
           2. 000         
           2. 000         

 

  s t ee l  deck l ayout  dat a

 No.  F  s t ee l  deck s i ze  ( m)  

    1  
    2  
    3  
    4  

           2         
           2         
           2         
           2         

 

  Suppor t  pi l e  spac i ng

 No.  S Support  pi l e s paci ng( m)  

    1  
    2  
    3  
    4  

           2. 000        
           2. 000        
           2. 000        
           2. 000        

 

  wi dt h,  overhang

         i t em          

 r oad wi dt h            
 gap                   
 l ef t  over hang l engt h  
 r i ght  over hang l engt h 

 s ymbol

   - -   
   - -   
   LL  
   LR  

   uni t   

    m    
    m    
    m    
    m    

     val ue        

        8. 000     
        0. 000     
        0. 500     
        0. 500     
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1. 9 f rame dat a
  wi t h or  wi t hout  Hor i .  br ac e   [  none ]

  wi t h or  wi t hout  Ver t .  br ac e   [  Yes  ]

  e l evat i on

 No.  h  f r ame spac i ng ( m)  

    1  
    2  

         3. 000     
         3. 400     

               i t em               

 Support  pi l epenet r at i on l engt h   

 ground l evel  G. L.                 

 s ymbol

   hL  

   - -   

   uni t   

    m    

    m    

     val ue         

        9. 300     

       41. 000     

 

1. 10 Suppor t  pi l edesi gn c ondi t i on
  Sand l ayer  wi t h N- val ue  more  t han 30 or  del l uvi al  c l ay wi t h more  t han 10

  embedded mor e  t han 3m i n t he  bear i ng l ayer           Not  al l ow

  Pi l e  c onst ruc t i on met hod ( not  embedded by wr i t t en above)       St r i ki ng cons t r uct i on met hod

  Di r ect l y i nput  Al p. *  Bet a                     No

  Pi l e  moment  usi ng vert i c al  brac e

  Cal c ul at i on met hod                         Chang equat i on

  Spec i f y upper  l i mi t  of  N- val ue  i n pi l e  t i p ground             Based on t he des i gn st rengt h

  Di r ect  i nput  N- val ue  at  pi l e  t i p gr ound       No

  embedment  l engt h                               9. 30 ( m)

  Young' s modul us  o f  pi l e  * 105                   2. 00 ( N/ mm2)

  Modul us of  s ubgrade l at eral  react i on       0. 00 ( kN/ m3)

  Ass ume s ound l ayer  when pi l e  t i p bear i ng c apaci t y i s cal c ul at ed

  Lower l i mi t  o f  N- val ue                    20. 000

  Fac t or  o f  Saf ey when al l owabl e  bear i ng c apac i t y i s  cal c ul at ed                  2. 0

 

1. 11 St rat a dat a

 No.   l ayer  t ype   
  l ayer     
  t hi c kness

 average    
 N- val ue    

 c oh so i l  unc    
 c mpr  s t r g( kN/ m2)  

  Al p. *  Eo  
    ( kN/ m2)

  cohes i on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 
  16 
  17 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 

     4. 000 
     8. 000 
    19. 000 
    16. 000 
    26. 000 
    19. 000 
    25. 000 
    25. 000 
    52. 000 
    45. 000 
    31. 000 
    40. 000 
    46. 000 
    38. 000 
    38. 000 
    46. 000 
    78. 000 

        100. 000  
        100. 000  
        200. 000  
        200. 000  
        300. 000  
        200. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  

   11200. 00
   22400. 00
   53200. 00
   44800. 00
   72800. 00
   53200. 00
   70000. 00
   70000. 00
  145600. 00
  126000. 00
   86800. 00
  112000. 00
  128800. 00
  106400. 00
  106400. 00
  128800. 00
  218400. 00

    50. 000  
    50. 000  
   100. 000  
   100. 000  
   150. 000  
   100. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  

 

1. 12 st eel  deck l oad di st r i but i on rat i o spec i f i cat i on
  *  t r uc k l oad di st r i but i on rat i o

  t r uc k  

Mai n gi rder   ort hogonal  t o   

             0. 40           

 Mai n gi r der   par al l e l  t o   

            0. 40           

 

  *  Cr awl er  cr ane l oad di s t r i but i on r at i o

 0 degree  
 45 degr ee  
 60 degr ee  

Mai n gi rder   ort hogonal  t o   

             0. 25           
             0. 25           
             0. 25           

Mai n gi r der   paral l el  t o    

            0. 20           
            0. 20           
            0. 20           

    Not e  ) us e t he  val ue o f  f ront  hang when movi ng.



FORUM8

  *  Tr uc k cr ane l oad di st r i but i on r at i o

 movi ng  
 wor ki ng 

Mai n gi rder   ort hogonal  t o   

             0. 40           
             0. 40           

Mai n gi rder   par al l el  t o   

            0. 40           
            0. 40           

 

1. 13 St eel  deck mat er i al  dat a
  hei ght  o f  st eel  dec k    200( mm)

  *   i n case  o f  1000* 2000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  *   i n case  o f  1000* 3000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  Not e :  Web sec t i on ar ea,  sect i on modul us ar e i nput  dat a per  one  H s t ee l .

 

1. 14 Rei nf orc ement  gi r der  mat er i al  dat a
  1) name of  us i ng mat eri al   

  2) Aw                      54. 00 ( cm2)

  3) Z                       2720. 0 ( c m3)

  4) s e l f - wei ght              1880. 0 ( N/ m)

  5) s pan l engt h             2. 0 ( m)

  6) c omment  ( desc ri pt i on)

 

1. 15 Beam seat Joi nt  par t  bol t  dat a
  Suppor t  pi l e  part

    bo l t  i s not  des i gned.  

 

1. 16 Br i dge f ace( dead)  l oad

    1) l e f t  l oadi ng pos i t i on      0. 000 ( m)

    2) r i ght  l oadi ng posi t i on     0. 000 ( m)

    3) l e f t  l oad i nt ens i t y        0. 000 ( kN/ m)

    4) r i ght  l oad i nt ensi t y       0. 000 ( kN/ m)

 

1. 17 St eel  deck/ Nomi nal  l oad
  1) s t ee l  deck se l f - wei ght   1000  *   2000        2. 000 ( kN/ m2)

                            1000  *   3000        2. 000 ( kN/ m2)

               ot her                            2. 000 ( kN/ m2)

  2) nomi nal  l oad                               0. 000 ( kN/ m2)

  3) at t achment  uni t                             0. 100

 

1. 18 Sel ec t  t ruck l oad
    *   br i dge axi s di r ect i on
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      1) l oad s e l ect i on                               I nput  l oad

      2) regi st r at i on name                            T20

      3) axi s  s pac i ng i n perpendi c ul ar  di rect i on      1. 75 ( m)

      4) number  of  wheel s                             2

      5) axi s  s pac i ng i n movi ng di rect i on ( m)

   1 -   2         4. 000 

      6) l oad i nt ens i t y ( one si de)  ( kN)

   1 
   2 

       20. 000 
       80. 000 

 

    *   per pendi cul ar  t o br i dge  axi s  di r ect i on

      1) l oad s e l ect i on  I nput  l oad

      2) l oad t ype

        P1  T20

        P2  T20

        P3  T20

 

1. 19 Tr uck l oad c ondi t i on set t i ng
    *  br i dge  axi s  di r ect i on

      1) t r ai n l oad i s  cons i der ed            No

      2) Number  i n per pendi cul ar  di r ec t i on    2 

 

1. 20 Wi dt h of  t ruck l oad set t i ng

    1) l oad on one  s i de             Consi der

    2) non- wi dt h o f  l oad ( l ef t )     0. 000 ( m)

    3) non- wi dt h o f  l oad ( r i ght )    0. 000 ( m)
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1. 21 Cr awl er  c rane l oad s el ec t i on
  1) r egi st rat i on name  D408S

  2) s e l f - wei ght                                               480. 000 ( kN)

  3) hoi s t i ng s e l f - wei ght                                      50. 000 ( kN)

  4) c ont ac t         A                                         4. 470 ( m)

  5) wi dt h          B                                         4. 000 ( m)

  6) c ont ac t  wi dt h  C                                         0. 800 ( m)

  7) apport i onment  on l at er al  oper at i on s i de                  0. 750

  8) c ont ac t  when hoi s t i ng f orwar d                            0. 750

  9) apport i onment  on oper at i on s i de  i n ort hogonal  di r ec t i on  0. 700

  10) c ont act  on operat i on si de  i n ort hogonal  di rec t i on       0. 900

 

1. 22 Wi dt h of  Crawl er  c rane non- l oad set t i ng

  1) l oad on one  s i de                                      Not  cons i der

  2) non- wi dt h o f  l oad ( l e f t )                               1. 000 ( m)

  3) non- wi dt h o f  l oad ( r i ght )                              1. 000 ( m)

  4) l ocat i on o f  heavy equi pment  i n br i dge axi s  di r ec t i on  not  spec i f y

 

1. 23 Tr uck c r ane l oad sel ec t i on
    *   at  movi ng 

      1) regi st r at i on name                          ,A- 900

      2) wheel  s paci ng i n per pendi cul ar  di r ec t i on   2. 30 ( m)

      3) number  of  wheel s                           4

      4) wheel  s paci ng i n movi ng di r ec t i on ( m)

  1 -   2       1. 650   
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  2 -   3 
  3 -   4 

      2. 400   
      1. 650   

      5) l oad i nt ens i t y( one  s i de)  ( kN)

   1 
   2 
   3 
   4 

     38. 850   
     38. 850   
     27. 250   
     27. 250   

 

    *   at  oper at i ng

      1) se l f - wei ght               W          264. 400 ( kN)

      2) hoi s t i ng se l f - wei ght      T          800. 000 ( kN)

      3) out r i gger  s pac i ng ( movi ng)           8. 700 ( m)

      4) out r i gger  s pac i ng ( per pendi cul ar )    7. 400 ( m)

      5) l oad di st r i but i on rat i o  Al p.        0. 700

      6) l oad di st r i but i on rat i o  Bet a       0. 150

      7) l oad di st r i but i on rat i o  Gam.        0. 150

      8) out r i gger  wi dt h                     0. 500 ( m)

 

1. 24 Wi dt h of  Truck c r ane non- l oad set t i ng
 

    t r uc k cr ane l oad i s not  cons i dered.

 

1. 25 Dead l oad ar bi t rary pos i t i on
    Dead l oad at  any l ocat i on i s  not  i nput .
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1. 26 Spec i f y al l owabl e  st res s
  s t ee l  t ype  name                  SS400

  l oad f ac t or  o f  al l owabl e  s t r es s   1. 50

  al l owabl e st r es s

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

       di r ect  i nput  of  al l owabl e st res s        

 bend cmpr
( N/ mm2)   

 Aut o cal c
 Aut o cal c
 Aut o cal c
    210. 00
 Aut o cal c
   - - - -    
   - - - -    

  ax c mpr    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  
 Aut o c al c  
 Aut o c al c  

   ax t ns    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  

  s hear    
( N/ mm2)   

 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
   - - - -    
   - - - -    

  al l owabl e st r es s aut omat i c  c al c ul at i on(  cal c ul at e f rom f i xed number  i n t he mi ddl e of  a member  )

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

f i xed number of  mi ddl e  

 di s t anc e  
 f l ange    
 f i xed     

     - - - -   
        0  
        0  
        0  
        0  
     - - - -   
     - - - -   

 ef f ec t i ve  
 buckl i ng  
 l engt h    

     - - - -   
     - - - -   
     - - - -   
     - - - -   
        0  
        0  
     - - - -   

     member  l engt h      

 di st ance   
 f i xed     
    ( c m)    

     - - - -   
      0. 00 
      0. 00 
      0. 00 
      0. 00 
     - - - -   
     - - - -   

 e f f ec t i ve   
 buc kl i ng   
 l engt h( cm)  

     - - - -    
     - - - -    
     - - - -    
     - - - -    
      0. 00  
      0. 00  
     - - - -    

 

1. 27 Borehol e  l og o f  s t rat a
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1. 28 I ni t i al  i nput
  1) appl i ed st andar d                             C. E( Road and br i dge ,  Met ro .  express way,  Temp.  St r .  Cons t .  Gui d. )

  2) abut ment  t ype                                 Type  i

  3) adj acent  s pan                                Yes

  4) Suppor t  pi l e Foundat i on t ype                  bear i ng pi l e  embedment  l engt h      9. 300( m)

  5) s hape dat a

  *  wi dt h                                          8. 000( m)

  *  l e f t   over hang                                 0. 500( m)

  *  r i ght  over hang                                 0. 500( m)

  *  s pan                                           6. 000( m)

  *  worki ng pl at f or m hei ght                         6. 400( m)

  *  s t ee l  deck si ze                                 2. 000( m)

  *  Suppor t  pi l eBas i c  spac i ng                    2. 000( m)

  *  f r ame basi c  s paci ng                            3. 000( m)

  6) Desi gn Suppor t  pi l e

  *  Foundat i on dat a

    1. pi l e  c ons t r uc t i on met hod                   dr i ven c as t i ng

  *  Soi l  dat a

 No.       t ype     
 t hi ckness  
      ( m)   

ave  N val ue
coh so i l  cmpr  st rg
          ( kN/ m2)  

  Al p. * Eo    
    ( kN/ m2)

 cohensi on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 
  16 
  17 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 

     4. 000 
     8. 000 
    19. 000 
    16. 000 
    26. 000 
    19. 000 
    25. 000 
    25. 000 
    52. 000 
    45. 000 
    31. 000 
    40. 000 
    46. 000 
    38. 000 
    38. 000 
    46. 000 
    78. 000 

        100. 000   
        100. 000   
        200. 000   
        200. 000   
        300. 000   
        200. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   

   11200. 00
   22400. 00
   53200. 00
   44800. 00
   72800. 00
   53200. 00
   70000. 00
   70000. 00
  145600. 00
  126000. 00
   86800. 00
  112000. 00
  128800. 00
  106400. 00
  106400. 00
  128800. 00
  218400. 00

    50. 000  
    50. 000  
   100. 000  
   100. 000  
   150. 000  
   100. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
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2   Cal c ul at i on resul t  export

2. 2 Mai n gi rder   Desi gn

2. 2. 1 bendi ng moment  sum up f o r eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

  bendi ng moment   
       ( kN. m)      

    - - - - - - - - - - - -   

         279. 092  

    - - - - - - - - - - - -   

         319. 261  

    - - - - - - - - - - - -   

         429. 912  

    - - - - - - - - - - - -   

         511. 981  

    - - - - - - - - - - - -   

         560. 304  

    - - - - - - - - - - - -   

         146. 068  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 2 bendi ng moment  c al cul at i on

      Cal c ul at e  l oad c ondi t i on when bendi ng moment  i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              bendi ng moment

                Md = wd *   l 2/  8 + Mo =   5. 687 *      6. 0002/  8 + 0. 000  = 25. 592( kN. m)
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    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  1. 00000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   bendi ng moment

          cr awl er  c rane bendi ng moment

            Mmax =  411. 318 ( kN. m)

              where

                  l max :  Mmax l oc at i on =    3. 105 ( m)

 

      * cr awl er  c rane bendi ng moment

            f i xed l oad                                =   25. 592( kN. m)

            cr awl er  c r ane l oad                        =  411. 318( kN. m)

            i mpac t                   411. 318 *  0. 300  =  123. 395( kN. m)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 M    =  560. 304( kN. m)
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2. 2. 3 Shear f o rc e sum up f or  eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

     Shear  f or ce   
       ( kN)      

    - - - - - - - - - - - -   

         200. 144  

    - - - - - - - - - - - -   

         212. 841  

    - - - - - - - - - - - -   

         297. 028  

    - - - - - - - - - - - -   

         341. 322  

    - - - - - - - - - - - -   

         391. 567  

    - - - - - - - - - - - -   

         117. 466  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 4 Shear f o rc e c al c ul at i on

      Cal c ul at e  l oad c ondi t i on when Shear f orc e i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              Shear  f orce

                Sd = wd *   l   /  2 + So =   5. 687 *      6. 000 /  2 + 0. 000  = 17. 061( kN)
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    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  1. 00000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   Shear f orc e

          cr awl er  c rane Shear f or ce

            Smax =  288. 081 ( kN)

 

      * cr awl er  c rane Shear f orc e

            f i xed l oad                                =   17. 061( kN)

            cr awl er  c r ane l oad                        =  288. 081( kN)

            i mpac t                   288. 081 *  0. 300  =   86. 424( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 S    =  391. 567( kN)
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2. 2. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 400x400x13x21     

        al l owabl e  bendi ng st ress

          Si g. ba = 172. 200 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  600. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   40. 000 ( c m)

                l / b :                                                     =   15. 000

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 2. 6 Mai n gi r der   s t r es s cal c ul at i on

 

        us i ng member  H- 400x400x13x21

        bendi ng s t r es s

          Si g.  = M /  Z = 168. 260 ( N/ mm2)  <= 172. 200 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =  560. 304 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Z :  s ect i on modul us         = 3330. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  84. 136 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  391. 567 ( kN)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Aw :  web s ec t i on ar ea      =   46. 540 ( cm2)

 

 

2. 2. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum.

        Del .  = 
5Mmaxl 2

48EI
 =     1. 158 ( c m)   <=    1. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =    411. 318 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                l    :  span l engt h                      =    600. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  66600. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 3 Beam s eat  Des i gn

2. 3. 1 Sum up bendi ng moment  f o r eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 bendi ng moment  
        ( kN. m)     

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Bendi ng moment  i s t he s um of  moment  by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 2 Bendi ng moment  c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  bendi ng moment  maxi mum.

        1) l oad condi t i on    Tr uc k l oad( Par al l e l )               

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.      
 ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

     3. 687  
     5. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  by t ruck l oad

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              r eact i on f or ce  by t rai n l oad

                Rj  = Si g.   PJi  *   Et ai     =   86. 667 ( kN)

  wheel   
   No.    

   l oad  PJi    
          ( kN)  

 i nf l uenc e val ue  on   
 r eact i on f or c e  Et ai  

     1   
     2   

       80. 000  
       20. 000  

              1. 000   
              0. 333   

 

 

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              1  Mai n gi r der   react i on f or ce  i s maxi mum,  t hen Beam s eat  bendi ng moment  i s  maxi mum.

                  i nf l uenc e val ue  o f  eac h beam

 No.     Mai n gi r der  No.       i nf l uenc e  val ue  

   1 
   2 
   3 
   4 
   5 

           G  1        
           G  2        
           G  3        
           G  4        
           G  5        

          1. 500  
          1. 125  
          0. 375  
          0. 000  
          0. 000  
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                Rj i  = Rj  *   I i

 No.     Mai n gi r der  No.      
eac hMai n gi r der  ef f ec t  val ue
            I i              

      Rj i      
        ( kN)   

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

             1. 500         
             1. 125         
             0. 375         
             0. 000         
             0. 000         

      130. 000 
       97. 500 
       32. 500 
        0. 000 
        0. 000 

 

        6) cal c ul at e  bendi ng moment

            Si mpl e beam part

              Bendi ng moment  by f i xed l oad

                Md =    0. 662 ( kN. m)

                  wher e

                       l max :  Mmax posi t i on( f r om l ef t  s upport  po i nt )     =    2. 000 ( m)

                         wd :  se l f - wei ght                                =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19

 

              Bendi ng moment  by l oad

                Mj  =    0. 000 ( kN. m)

                  wher e

                      l max :  Mmax pos i t i on ( f r om l ef t  s upport  po i nt )     =    0. 000 ( m)
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        7) sum of  bendi ng moment

              f i xed l oad                            =    0. 662 ( kN. m)

              l oad                                  =    0. 000 ( kN. m)

              i mpac t             =    0. 000 *   0. 300 =    0. 000 ( kN. m)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                M =    0. 662 ( kN. m)
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2. 3. 3 Sum up s hear  f or ce  f or  eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 s hear  f or ce     
         ( kN)    

    - - - - - - - - - -   

       218. 529  

    - - - - - - - - - -   

       289. 336  

    - - - - - - - - - -   

       342. 360  

    - - - - - - - - - -   

       455. 951  

    - - - - - - - - - -   

       454. 602  

    - - - - - - - - - -   

       155. 335  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Shear  f orce  i s  t he  s um of  s hear f orc e by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 4 Shear f o rc e c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  s hear f orc e  maxi mum.

        1) l oad condi t i on    Cr awl er  c rane si de  hang( Par al l e l )  

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.       ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

     3. 687  
     5. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  o f  c rawl er  c rane

          Beam seat  -  Shear f orc e  i s at  maxi mum,  c rawl er  l oad condi t i on

        reac t i on f orc e  of  cr awl er  c rane

                Rc1 = w1 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   323. 466 ( kN)

                Rc2 = w2 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   107. 822 ( kN)

                where  

                      w1 :  c rawl er  cr ane l oad i nt ens i t y on operat i on si de

                            w1 = ( W + T)  /  l b *  0. 750        =   88. 926 ( kN/ m)

                      w2 :   cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

                            w2 = ( W + T)  /  l b *  0. 250        =   29. 642 ( kN/ m)

                       a :  unl oadi ng l engt h i n l ef t  s pan        =    3. 765 ( m)

                       b :  l oadi ng l engt h i n l ef t  span          =    2. 235 ( m)

                       c  :  l oadi ng l engt h i n r i ght  s pan         =    2. 235 ( m)

                       d :  unl oadi ng l engt h i n r i ght  span       =    3. 765 ( m)

                       W :  c rawl er  cr ane s el f - wei ght             =  480. 000 ( kN)

                       T :  l i f t i ng l oad                         =   50. 000 ( kN)

                      l b :  c rawl er  cr ane c ont act                 =    4. 470 ( m)

                      l 1 :  l engt h o f  l e f t  span                  =    6. 000 ( m)

                      l 2 :  l engt h o f  r i ght  s pan                 =    6. 000 ( m)
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             Beam s eat  of  Shear f or ce  i s  at  maxi mum,  cr awl er  l oad condi t i on

 No.     Mai n gi r der  No.       eachMai n gi rder  reac t i on f or c e( kN)   

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

                   0. 000            
                 323. 466            
                  43. 129            
                  64. 693            
                   0. 000            

 

 

        6) cal c ul at e  s hear  f orc e

            Si mpl e beam part

              Shear  f orce  by f i xed l oad

                Sd =   35. 446 ( kN)

                      wher e

                            l  :  s pan l engt h          =    2. 000  ( m)

                           wd :  s el f - wei ght           =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19
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              s hear  f orce  by l oad

                Sj  =  323. 466 ( kN)

 

        7) sum of  shear  f or ce

              f i xed l oad                            =   35. 446 ( kN)

              l oad                                  =  323. 466 ( kN)

              i mpac t             =  323. 466 *   0. 300 =   97. 040 ( kN)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                S =  455. 951 ( kN)
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2. 3. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 350x350x12x19     

        al l owabl e  bendi ng st ress

          Si g. ba = 205. 629 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  200. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   35. 000 ( c m)

                l / b :                                                     =    5. 714

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 3. 6 Beam s eat  s t r ess  c al cul at i on

 

        us i ng member  H- 350x350x12x19

        bendi ng s t r es s

          Si g.  = M /  Z =   0. 290 ( N/ mm2)  <= 205. 629 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =    0. 662 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                Z :  s ect i on modul us         = 2280. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw = 121. 782 ( N/ mm2)  >  120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  455. 951 ( kN)

                      (  Cr awl er  c rane s i de  hang( Paral l e l )  )

                Aw :  web s ec t i on ar ea      =   37. 440 ( cm2)

 

 

2. 3. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum i n a s i mpl e  beam sect i on

        Del .  = 
5Mmaxl 2

48EI
 =     0. 000 ( c m)   <=    0. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =      0. 000 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                l    :  span l engt h                      =    200. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  39800. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 4 Suppor t  pi l e Desi gn

2. 4. 1 The axi al  f or c e and hori zont al  f or c e of  Support  pi l e f or  eac h l oad

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

       axi al  f or c e at  max      

 Suppor t  pi l eNo.    

      - - - -          

         2         

      - - - -          

         2         

      - - - -          

         2         

      - - - -          

         2         

      - - - -          

         2         

      - - - -          

         2         

      - - - -          

      - - - -          

axi al  f orc e
     ( kN)   

  - - - - - - - -  

    242. 422

  - - - - - - - -  

    313. 228

  - - - - - - - -  

    366. 252

  - - - - - - - -  

    479. 844

  - - - - - - - -  

    478. 494

  - - - - - - - -  

    179. 228

  - - - - - - - -  

  - - - - - - - -  

 hori zont al  
 f orc e      
     ( kN)    

  - - - - - - - -   

     69. 333 

  - - - - - - - -   

     96. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

     36. 889 

  - - - - - - - -   

  - - - - - - - -   

 

2. 4. 2 Axi al  f o rc e c al c ul at i on f o r member  des i gn

   Cal cul at e  f or  t he l oad condi t i on when axi al  f or ce  i s  maxi mum.

   For  pi l e st r es s and beari ng c apaci t y of  Support  pi l e , use  maxi mum axi al  f or ce  mul t i pl i ed by 1/ 1 .

        1) Load condi t i on  Cr awl er  c rane si de  hang( Par al l e l )

        2) Support  pi l e  Number       2

            Checki ng Support  pi l e  l ef t     Si mpl e beam par t

            Checki ng Support  pi l e  l ef t  s ec t i on Number  o f  Mai n gi rder      = 1

 No.     Mai n gi rder  No.       

   1           G  1          

            Checki ng Support  pi l e  r i ght     Si mpl e beam part

            Checki ng Support  pi l e  r i ght  sect i on Number of  Mai n gi r der      = 1

 No.     Mai n gi rder  No.       

   1           G  2          
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        3) cal c ul at e  max axi al  f or ce

            si mpl e beam + si mpl e  beam

              axi al  f orce  by f i xed l oad

                Nd  = Ndl  + Ndr  + nd                 =    59. 338 ( kN)

                  wher e

                      Ndl  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( l ef t )

                      Ndl  = Si g. (  Rdi  *   l Li  )  /  l k1  =    0. 000 ( kN)

 No.     Mai n gi r der  No.      
     Rdi    
       ( kN)

     l Li     
       ( m)   

   1           G  1              22. 122       0. 000 

                      Ndr  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( r i ght )

                      Ndr  = Si g. (  Rdj  *   l Rj  )  /  l k2  =   34. 122 ( kN)

 No.     Mai n gi r der  No.      
     Rdj    
       ( kN)

     l Rj     
       ( m)   

   1           G  2              34. 122       2. 000 

 

                nd :  axi al  f or ce  by s el f - wei ght

                Beam s eat Sel f  wei ght          1. 324 *   (  ( l k1 + l k2)  /  2. 0 )  =    2. 648 ( kN)

                Hor i .  j oi nt           0. 182 *   l s1 *  2              =    0. 728 ( kN)

                Hor i .  brac e          0. 000 *   l s2                   =    0. 000 ( kN)

                Ver t .  brac e          0. 146 *   l v                    =    1. 054 ( kN)

                Suppor t  pi l eSel f  wei ght          1. 324 *   l ,UI                   =   20. 787 ( kN)

                o t her  l oad                                          =    0. 000 ( kN)

                - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                t ot al                                                    25. 216 ( kN)

                  wher e

                    l k1 :  l e f t  s pan l engt h o f  si mpl e  beam      =    2. 000 ( m)

                    l k2 :  r i ght  s pan l engt h of  si mpl e  beam     =    2. 000 ( m)

                    l s 1 :  Hori .  j oi nt Lengt h                    =    2. 000 ( m)

                          l s 1 = ( ( l k1+l k2)  /  2. 0)  *  1

                    l s 2 :  Hori .  braceLengt h                    =    0. 000 ( m)

                     l v :  Vert .  braceLengt h                    =    7. 211 ( m)

                          l v = Si g. l vn

                          l v1 = l k12+ 3. 0002 + l k22+ 3. 0002 =    7. 211 ( m)

                   l ,UI  :  Suppor t  pi l eLengt h                    =   15. 700 ( m)
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              axi al  f orce  by l oad

                Nj    =  Nj l  + Nj r                       =   323. 466 ( kN)

                  wher e

                        Nj l  :  axi al  f or c e by l oad on si mpl e  beam ( l e f t )

                        Nj l  = Si g. (  Rj i  *  l Li  )  /  l k1  =    0. 000 ( kN)

 No.      Mai n gi r der  No.      
     Rj i    
       ( kN)

     l Li     
       ( m)   

   1           G  1               0. 000       0. 000 

                        Nj r  :  axi al  f or c e by l oad on si mpl e  beam ( r i ght )

                        Nj r   = Si g. (  Rj j  *   l Rj  )  /  l k2  =  323. 466 ( kN)

 No.     Mai n gi r der  No.           Rj j    
       ( kN)

     l Rj     
       ( m)   

   1           G  2             323. 466       2. 000 

 

              member desi gn axi al  f or ce

                  f i xed l oad                      =   59. 338 ( kN)  

                  l oad                            =  323. 466 ( kN)

                  i mpact         323. 466 *  0. 300  =   97. 040 ( kN)

                  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                  t ot al                        N  =  479. 844 ( kN)

                member  des i gn axi al  f or c e i s  1/ 1    N *   1/ 1  =  479. 844 ( kN)
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2. 4. 3 Hori zont al  f or c e c al cul at i on

      1)  hor i zont al  f orce  by f i xed l oad

          Hd = ( W1 + W2 + W3 + W4 + W5 + W6 + W7)  *  kh   =  33. 130 ( kN)

            W1 :  wei ght  o f  s t eel  deck* nomi nal  l oad 

                  W1 = (  Wf 1 *   Bf 1 + Wf 2 *  Bf 2 )

                                         *   (  l  + l s i de  )  /  2. 0      =  96. 000 ( kN)

                      Wf 1 :  st ee l  dec k 2m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 1 :  st ee l  dec k 2m + wi dt h di r ec t i on          =   8. 000 ( m)

                      Wf 2 :  st ee l  dec k 3m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 2 :  st ee l  dec k 3m + wi dt h di r ec t i on          =   0. 000 ( m)

                        l  :  span l engt h                              =   6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h                     =   6. 000 ( m)

            W2 :  dead l oad wei ght  o f  wheel  guard

                  W2 = (  WL + WR )  *  (  l  + l s i de )  /  2. 0 =   0. 000 ( kN)

                       WL :  dead l oad o f  l ef t  wheel  guard            =   0. 000 ( kN/ m)

                       WR :  dead l oad o f  r i ght  wheel  guar d           =   0. 000 ( kN/ m)

            W3 :  Mai n gi r der  Wei ght

                  W3 = N *   WN *   (  l  + l s i de )  /  2. 0                =  50. 610 ( kN)

                       N  :  Mai n gi rder  Member s number                       = 5 

                       WN :  Mai n gi rder  Sel f  wei ght                        =   1. 687 ( kN/ m)

            W4 :  Beam seat Wei ght    

                  W4 = WH *  l H                                      =  11. 916 ( kN)

                       WH :  Beam seat Sel f  wei ght                        =   1. 324 ( kN/ m)

                       l H :  Beam seat  l engt h                              =   9. 000 ( m)

            W5 :  Hori .  j o i nt Wei ght  

                  W5 = Ws 1 *   l s 1 *   2                               =   2. 912 ( kN)

                      Ws1 :  Hori .  j oi nt Wei ght                         =   0. 182 ( kN/ m)

                      l s1 :  Hori .  j oi nt Lengt h                        =   8. 000 ( m)

            W6 :  Hori .  br aceWei ght  

                  W6 = Ws 2 *   l s 2 /  2. 0                              =   0. 000 ( kN)

                      Ws2 :  Hori .  braceSel f  wei ght                        =   0. 000 ( kN/ m)

                      l s2 :  Hori .  braceExt ensi on                       =   0. 000 ( m)

            W7 :  Vert .  br aceWei ght  

                  W7 = Wv *  l v                                      =   4. 214 ( kN)

                      Wv  :  Vert .  braceSel f  wei ght                        =   0. 146 ( kN/ m)

                      l v  :  Vert .  braceExt ensi on                       =  28. 844 ( m)

            kh :  coef f i c i ent  f or  hori zont al  f orce es t i mat e

                  kh =   0. 200
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      2)  hor i zont al  l oad by hori zont al  f or ce

          Hj   =  R *  kh        =  106. 000 ( kN)

            R :  l oad c ase   [  Crawl er  cr ane f ont  hang( Paral l el )  ]

              R  =  W + T            =   530. 000 ( kN)

                where

                      W :  heavi es t  machi ne  wei ght                   =   480. 000 ( kN)

                            I n c ase  t ruc k l oad,  reac t i on f orc e  by t r uck l oad on worki ng

                            pl at f or m i s  t aken.

                      T :  l i f t i ng l oad(  zero  when t r uck l oad )      =    50. 000 ( kN)

 

           kh :  c oef f i c i ent  f or  hor i zont al  f or ce est i mat e

                kh  =  0. 200

 

      3) sum of  hori zont al  f orc e

            f i xed l oad                      =   33. 130 ( kN)

            l oad                            =  106. 000 ( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                            =  139. 130 ( kN)
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2. 4. 4 Bendi ng moment  by hori zont al  f orc e( pi l e t op f i xed)

   Cal cul at e  bendi ng moment  and di s pl ac ement  usi ng Chang' s equat i on ass umi ng i nf i ni t e pi l e.

   Si nce  t op o f  s uppor t  pi l e  are  connec t ed wi t h l at er al  beams ,  hor i zont al  f or ce  at  t op o f

   t r ans mi t s  t o  t he  bot t om of  l at er al  beams.

   Us e  bi gger  val ue  e i t her  c onst r ai ned moment  at  pi l e  t op or  max bendi ng moment  i n s ubgr ound.

 

          hori zont al  f orc e  on Support  pi l e

            H    = Si g. H /  n                                          =   27. 826 ( kN)

              where

                  Si g. H : hor i zont al  f or c e ac t i ng on one  f rame pl ane   =  139. 130 ( kN)

                      n : Support  pi l eMembers  number                           = 5

 

          cons t rai ned moment  at  pi l e t op

            Mo   = (  1 + Bet ah )  *  H /  2Bet a                                  =   73. 177 ( kN. m)

          max bendi ng moment  i n s ubgr ound

            Mmax = -  H /  2Bet a *   (  1 + (  Bet ah ) 2) 1/ 2 *  exp (  -  Bet al m )   =   32. 687 ( kN. m)

            dept h at  max bendi ng moment  i n s ubground

            l m   = 1 /  Bet a *  t an- 1(  1 / Bet ah )                                =    0. 931 ( m)

          hori zont al  di spl ac ement  at  pi l e t op

            Del .      = ( (  1 + Bet ah ) 3+ 2 )  *   H /  (  12 EI Bet a3)                 =    1. 350 ( cm)

              where

                    h :  above gr ound l engt h          =      3. 400 ( m)

                    I  :  Suppor t  pi l earea moment  of  i ner t i a  =     13600. 000 ( cm4)

                    E :  Suppor t  pi l eYoung modul us    =     2. 000 *   105( N/ mm2)

 

          pi l e  char ac t eri s t i c  val ue

            Bet a   = 4  (  kh*  D /  (  4EI  ) )   =    0. 00538 ( 1/ cm)

              where

                  D :  Suppor t  pi l ewi dt h                                       =   35. 000 ( c m)

 

          subgr ade react i on coef f i c i ent  i n l at eral  di rect i on

            kh   = kho* ( BH/ 30) - 3/ 4    =   25. 996   ( N/ c m3)

            kho   = 1/ 30* Al p. *  Eo       =   54. 486 ( N/ cm3)

            BH   = ( D/ Bet a) 1/ 2          =   80. 467 ( cm)

              where

                 BH :  pi l e  c onver si on wi dt h of  l oad

              Al p. *  Eo :  aver age Al p. *  Eo  i n range of 1/ Bet a  =   1634. 595 ( N/ c m2)
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2. 4. 5 Suppor t  pi l e buc kl i ng st abi l i t y c hec k

        Becaus e  Suppor t  pi l e  buc kl i ng poss i bl y occ ur  under axi al  di r ect i on f orc e  and bendi ng moment ,  

      chec k t he  s t abi l i t y on buc kl i ng us i ng next  2 equat i ons.

          Si g. c  /  Si g. caz  +  Si g. bc z /  {  Si g. bao  *  (  1 -  Si g. c  /  Si g. eaz )  }

                                                          =     0. 664  <=  1. 0

          Si g. c  + Si g. bcz  /  (  1 -  Si g. c  /  Si g. eaz )

                                                          =   130. 572  <=  Si g. c al

     where

         Si g. c  :  compr ess i ve  s t r ess  i n axi al  di rec t i on =    27. 914 ( N/ mm2)

         Si g. bc z :  moment  compres si ve  s t ress  by bendi ng moment  around weak axi s .

                   Si g. bc z    =  Mz /  zz                 =    94. 300 ( N/ mm2)

         Si g. c az :  al l owabl e  c ompress i ve  s t r es s i n axi al  di rec t i on ar ound weak axi s = 159. 370( N/ mm2)

                          l k/ r  <= 18 - - -  Si g. c az = 210

                    18 <  l k/ r  <= 92 - - -  Si g. c az = {  140 -  0. 82 *  (  l k/ r  -  18 )  }  *   1. 50

                    92 <  l k/ r        - - -  Si g. c az = 1200000 /  {  6700 + (  l k/ r  ) 2}  *   1. 50

                          l k/ r  =    525. 957 /   8. 890 =   59. 163 

 

         Si g. bao :  upper l i mi t  o f  al l owabl e compress i ve  s t r es s  wi t hout  l ocal  buc kl i ng

                                                      =   210. 000 ( N/ mm2)

         Si g. c al  :  al l owabl e  s t r ess  o f  f ree ext ens i on pl at e  under comp st ress  about  l ocal  buc kl i ng

                   where b'  <= 13. 1t '          =   210. 000 ( N/ mm2)

         Si g. eaz :  Eul er  buc kl i ng s t r engt h around weak axi s

                   Si g. eaz    = 1200000 /  (  l k/ rz ) 2 =   342. 835 ( N/ mm2)

 

          N :  Support  pi l e  act i ng axi al  f orc e        =   479. 844 ( kN)

         Mz :  bendi ng moment  around z  axi s                =    73. 177 ( kN. m)

         l k :  buc kl i ng l engt h                            =   525. 957 ( c m)

        l Low:  l owes t  desi gn span,  hei ght  at  l owest  i s  added 1/ Bet a( l k r ef er ence  val ue,  f i xed val ue) .

                l Low = l Low'  + 1/ Bet a = 340. 000 + 185. 957 = 525. 957

                          wher e,

                          l Low'  :  hei ght  at  l owest                =    340. 000 ( c m)

                          Bet a  :  c harac t eri st i c  val ue

                               Bet a = 4  (  kh*  D /  (  4EI  ) )     =    0. 00538 ( 1/ c m)

                              where

                                I  :  Suppor t  pi l ear ea moment  o f  i nert i a  =   13600. 000 ( c m4)

                                E :  Suppor t  pi l eYoung modul us     =   2. 000 * 105( N/ mm2)

                                D :  Suppor t  pi l ewi dt h             =   35. 000 ( c m)

                               kh :  l at eral  subgrade reac t i on    =   25. 996 ( N/ c m3)

                    us e s t ee l  member,    H- 350x350x12x19 Weak)  

                     A :  c ross  s ect i onal  area of  s t ee l  mat eri al     =  171. 900 ( c m2)

                    z z  :  s ec t i on modul us  around z axi s             =  776. 000 ( c m3)

                    r y :  r adi us o f  gyrat i on of  area around y axi s  =   15. 200 ( c m)

                    r z  :  r adi us o f  gyrat i on of  area around z axi s  =    8. 890 ( c m)

 

        Shear s t r es s

          hori zont al  f orc e  act i ng on weak axi s  of  pos t .  

            Tau =  H /  (  2 *   Af  )  =    2. 092  <=   120. 000 ( N/ mm2)

                  H :  Suppor t  pi l ewor ki ng hori zont al  f orc e  =   27. 826 ( kN)

                 Af  :  Suppor t  pi l eFl ange area         =   66. 500 ( cm2)



FORUM8

2. 4. 6 Suppor t  pi l e beari ng c apac i t y exami nat i on

        al l owabl e  bear i ng capaci t y

        Ra  = {  qd*  A + uSi g. l i f i   } /  2. 0   =  667. 450 ( kN)

          (  const ruct i on met hod:  dr i vi ng )

 

          wher e

                 qd:  ul t i mat e beari ng c apaci t y at  t i p ground  = 6200. 00

                      qd  = 200Al p. N

                 N :  Support  pi l eN val ue  o f  so i l  l ayer  at  t i p=    31. 00

                     Support  pi l e  bec aus e l ess  t han 2m t hi c kness  o f  s ound l ayer  f r om pi l e  t i p

                     N- val ue  i n l ower  gr ound i s N- val ue  o f  t i p ground Support  pi l e .

                       upper  l i mi t  i s  40.

                 A :  Support  pi l et i p ar ea                    =  0. 12 ( m2)

                 u :  Support  pi l ePeri met er                    =   1. 400 ( m)

                 l i :  t hi c kness  t o  be consi dered c i rc umf er ence  f r i c t i on

                 f i :  maxi mum s ki n f r i ct i on i n t he l ayer  c onsi der ed f r i c t i on

                      f i =2Bet aNs ( sand)

                         Ns upper  l i mi t  i s  50.

                      f i =10Bet aNc ( Nc: N- val ue)  ,  f i =Bet aNc ( Nc: c ohes i on) ( c l ay)

                         where ,  Nc( N- val ue  10*  Nc)  upper l i mi t  i s 150.

             Si g. l i f i :  c i r cumf er enc e f r i ct i on                =   411. 000

 l i ( m)     Ns     Nc    f i ( kN/ m2)    l i *  f i   

  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  0. 300

    4. 0
    8. 0
   19. 0
   16. 0
   26. 0
   19. 0
   25. 0
   25. 0
   50. 0
   45. 0

 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -

      8. 000
     16. 000
     38. 000
     32. 000
     52. 000
     38. 000
     50. 000
     50. 000
    100. 000
     90. 000

    8. 000 
   16. 000 
   38. 000 
   32. 000 
   52. 000 
   38. 000 
   50. 000 
   50. 000 
  100. 000 
   27. 000 

                Al p.  :  coef f i c i ent  of  t i p bear i ng capac i t y f or  c onst r uc t i on met hod  = 1. 0

                Bet a :  coef f i c i ent  of  s ki n f r i ct i on f or  c onst r uc t i on met hod         = 1. 0

 

      max axi al  f or ce  act i ng on Support  pi l e    Crawl er  cr ane s i de hang( Paral l el )

        N max  =    479. 844 ( kN)   <=   667. 450 ( kN)
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2. 5 Hor i .  j oi nt  Des i gn

2. 5. 1 Hori .  j o i nt  c hec ki ng

    Desi gn Hor i .  j o i nt  as  a member rece i vi ng c ompr es s i on f orc e .

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      compress i on f or c e ac t i ng on Hor i .  j o i nt  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by s i ngl e  Hor i .  j o i nt .

        Set  bot h si des  of  Suppor t  pi l e

         N     = H /  2 =   69. 565 ( kN)

         Si g. c  = N /  A =   29. 340 ( N/ mm2)  <= Si g. ca =  123. 770 ( N/ mm2)

            where

                  H :  compress i ve  f or ce  ac t i ng on a f rame pl ane =  139. 130 ( kN)

              Si g. c  :  axi al  di rec t i on c ompress i ve st r es s

             Si g. ca :  al l owabl e axi al  di rect i on compr es si ve  s t ress         =  123. 770 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =   88. 106

                 Us e s t ee l  mat er i al   [ - 150x75x6. 5x10      

                 A :  c ros s  s ec t i onal  ar ea of  s t eel  mat eri al          =  23. 710( c m2)

                 l  :  buckl i ng l engt h                                =   2. 000( m)

                 r  :  r adi us of  gyrat i on of  area ar ound weak axi s     =   2. 270( c m)

 

2. 5. 2 Connec t i on par t  chec ki ng

    c ompress i on f or ce  act i ng on Hor i .  j o i nt

       T =   69. 565 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   33. 126 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                 =    0. 300 ( cm)

 

2. 6 Ver t .  brace Des i gn

2. 6. 1 Vert .  br ac e c hec ki ng

    desi gn Ver t .  br ac e  as  a member rece i vi ng Compr es s i ve f orc e

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      hori zont al  f orc e  shared by Vert .  brace  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by number  o f  Vert .  brace

         Hv = H /  n =   34. 783 ( kN)

      f orc e Ver t .  brac e ac t i ng on Compr ess i ve

         T  = Hv /  cos ( Thet a)  =   62. 705 ( kN)

            cos ( Thet a)  = l  /  (  l 2 + h2 ) 1/ 2 =    0. 555

            where

                 l  :  Support  pi l eThe mos t  shor t est  s pac i ng( l engt h)  =    2. 000 ( m)

                 h :  Hori .  j oi nt l ongest  spac i ng   =    3. 000 ( m)

      Compress i ve  s t r ess

        Si g. c  = T /  A =   33. 003 ( N/ mm2)  <= Si g. ca =   44. 023 ( N/ mm2)

            where

               Si g. ca :  al l owabl e  axi al  di rect i on compr es si ve  st ress    =   44. 023 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =  184. 900

                      Use  st ee l  mat er i al   L- 100x100x10         

                  A :  ef f ect i ve c ross  s ect i onal  ar ea of  s t eel  mat eri al  =   19. 000 ( c m2)

                  l  :  buc kl i ng l engt h                                  =    3. 606 ( m)

                  r  :  radi us  o f  gyr at i on o f  ar ea                       =    1. 950 ( c m)
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2. 6. 2 Connec t i on par t  chec ki ng

    f orc e Compr es si ve  act i ng on a brace  member

       T =   62. 705 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   29. 860 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                       =    0. 300 ( cm)
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2. 7 Summar y expor t

2. 7. 2 Mai n gi r der   Summary r epor t

 

1)  cal cul at e  bendi ng moment

    l oad c ondi t i on  Cr awl er  cr ane di agonal  hang( Paral l e l )

    desi gn obj ect  Mai n gi r der   number   2 o f  

        f i xed l oad                                 =   25. 592( kN. m)

        l oad                                       =  411. 318( kN. m)

        i mpact                    411. 318 *   0. 300  =  123. 395( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  560. 304( kN. m)

 

  2) c al c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane di agonal  hang( Par al l e l )

      desi gn obj ect  Mai n gi r der   number   2 

        f i xed l oad                                 =   17. 061( kN)

        l oad                                       =  288. 081( kN)

        i mpact                    288. 081 *   0. 300  =   86. 424( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  391. 567( kN)

 

  3) c hec ki ng s t ress

      us i ng member    H- 400x400x13x21

      web sect i on area                        Aw =    46. 540 c m2

      sect i on modul us                          Z  =  3330. 000 c m3

 

      bendi ng s t r es s              Si g.  =  M /  Z  = 168. 260 ( N/ mm2)

      al l owabl e  bendi ng s t ress     Si g. ba         = 172. 200 ( N/ mm2)

      shear st r es s                Tau =  S /  Aw  =  84. 136 ( N/ mm2)

      al l owabl e  s hear  st r ess       f s             = 120. 000 ( N/ mm2)

 

  4) def ormat i on

      Cal c ul at e  def or mat i on when bendi ng moment  i s  maxi mum i n a l oad condi t i on

      de f ormat i on                      Del .   =    1. 1580 ( c m)

      al l owabl e  def or mat i on            Del . a =    1. 5000 ( c m)
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2. 7. 3 Beam s eat  Summar y report

 

  1) Cal c ul at e bendi ng moment

      l oad c ondi t i on  Truc k l oad( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =    0. 662( kN. m)

        l oad                                       =    0. 000( kN. m)

        i mpact                      0. 000 *   0. 300  =    0. 000( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot ot al                                     =    0. 662( kN. m)

 

  2) Cal c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane s i de  hang( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =   35. 446( kN)

        l oad                                       =  323. 466( kN)

        i mpact                    323. 466 *   0. 300  =   97. 040( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  455. 951( kN)

 

  3) c hec ki ng s t ress es

      mat eri al       H- 350x350x12x19

      web sect i on area  Aw =    37. 440 c m2

      sect i on modul us    Z  =  2280. 000 c m3

 

      bendi ng s t r es s      Si g.  =  M /  Z   =   0. 290 ( N/ mm2)

        al l owabl e  bendi ng st ress  Si g. ba   = 205. 629 ( N/ mm2)

      shear st r es s        Tau =  S /  Aw   = 121. 782 ( N/ mm2)

        al l owabl e  s hear s t ress       Taua  = 120. 000 ( N/ mm2)

 

  4) def l ec t i on

      Cal c ul at e  def l ec t i on when bendi ng moment  by l i ve l oad i s  at  max. .  

      de f l ec t i on                 Del .   =     0. 0000 ( cm)

      al l owabl e  def l ec t i on       Del . a =     0. 5000 ( cm)
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2. 7. 4 Suppor t  pi l e Summary r epor t

 

    1) l oad c ondi t i on t hat  wei ght  on wor ki ng pl at f orm i s  max.  Crawl er  cr ane si de  hang( Par al l el )

                                            (  axi al  f or ce  f or  member  desi gn )

    2) Suppor t  pi l e number   2

 

    3) cal c ul at i on o f  axi al  f or ce

        f i xed l oad                                =    59. 338 ( kN)

        l oad                                      =   323. 466 ( kN)

        i mpact              323. 466 *      0. 300   =    97. 040 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                       479. 844 *   1/ 1 =   479. 844 ( kN)

 

    4) cal c ul at i on o f  hori zont al  f or ce

        f i xed l oad                                =    33. 130 ( kN)

        l oad                                      =   106. 000 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                          139. 130 ( kN)

 

    5) bendi ng moment  by hori zont al  f orc e

        Suppor t  pi l e hori zont al  f or ce  ac t i ng on si ngl e member   =    27. 826 ( kN)

        maxi mum bendi ng moment                         =    73. 177 ( kN. m)

 

    6) Suppor t  pi l e st r engt h chec k

        mat eri al  us ed  H- 350x350x12x19 Weak)

        cr os s s ec t i onal  ar ea                                  A  =   171. 900 cm2

        sect i on modul us                                       Z  =   776. 000 cm3

        radi us  of  gyr at i on o f  ar ea ar ound y axi s              Ry =    15. 200 cm

        radi us  of  gyr at i on o f  ar ea ar ound z axi s              Rz  =     8. 890 cm

        f l ange  wi dt h                                          B  =    35. 000 cm

        web sec t i on ar ea                                      Aw =    66. 500 cm2

 

          Si g. c / Si g. c az + Si g. bc z / { Si g. bao  *   (  1- Si g. c / Si g. eaz ) }   =    0. 664 <=    1. 000

          Si g. c  + Si g. bcz / (  1- Si g. c / Si g. eaz )                        =  130. 572 <=  210. 000

 

    7)  c heck bear i ng c apac i t y Support  pi l e

        max axi al  f or c e on Suppor t  pi l e     Crawl er  c r ane si de  hang( Paral l el )

          Nmax =   479. 844 <=   667. 450 ( kN)
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2. 8 Li s t  t abl e

2. 8. 2 Member  l i s t  t abl e

 Mai n gi rder           

 Beam seat             
 ( Suppor t  pi l e  )      

 Support  pi l e          

 Hor i .  j oi nt           

 Hor i .  j oi nt Joi nt  par t

 Ver t .  brac e          

 Ver t .  brac eJoi nt  par t

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 l oad( sect i on)           
 l oad( bear i ng c apac i t y)  

 f orc e                   

 chec k buc kl i ng         

 bear i ng c apac i t y       

 us e                    

  c mpr  s t r es s   Si g. c    

 requi red wel di ng l engt h

 us e                    

 cmpr  st ress    Si g. c     

 requi red wel di ng l engt h

 H- 400x400x13x21                                    

 Cr awl er  c rane di agonal  hang( Par al l el )               
    560. 304 ( kN. m)                                   
   168. 260  <=    172. 200 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
   391. 567 ( kN)                                      
    84. 136  <=    120. 000 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
     1. 158  <=      1. 500 ( c m)                       

 H- 350x350x12x19                                    

 Tr uc k l oad( Par al l e l )                                
     0. 662 ( kN. m)                                    
     0. 290  <=    205. 629 ( N/ mm2)                  

 Cr awl er  c rane si de  hang( Par al l e l )                   
   455. 951 ( kN)                                      
   121. 782  >     120. 000 ( N/ mm2)                  

 Tr uc k l oad( Par al l e l )                                
     0. 000  <=      0. 500 ( c m)                       

 H- 350x350x12x19 Weak)                               

 Cr awl er  c rane si de  hang( Par al l e l )                   
 Cr awl er  c rane si de  hang( Par al l e l )                   

 N =   479. 844 ( kN)  M =    73. 177 ( kN. m)             
 S =    27. 826 ( kN)                                  
 Si g. c  =    27. 914      Si g. b =    94. 300 ( N/ mm2)    
 Tau  =     2. 092  <=  Taua =   120. 000 ( N/ mm2)      

 eq-  1  - - - - - - -       0. 664  <=      1. 000           
 eq-  2  - - - - - - -     130. 572  <=    210. 000 ( N/ mm2)  

   479. 844  <=    667. 450 ( kN)                       

 [ - 150x75x6. 5x10                                    

    29. 340  <=    123. 770 ( N/ mm2)  ( N=   69. 565kN)    

    33. 126 ( cm)                                      

 L- 100x100x10                                       

    33. 003  <=     44. 023 ( N/ mm2)  ( T=   62. 705kN)    

    29. 860 ( cm)                                      
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3   Regi st er ed l oad dat a export
 

3. 1 Truck l oad

    1

 name :  TT43                                                           

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2
    3
    4

 l oad i nt s t y( 1 s i de) ( kN)  

           30. 000        
           65. 000        
           60. 000        
           60. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 250               
                   7. 800               
                   1. 550               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :  T25                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
          100. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :  T20                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           80. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :  T14                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           14. 000        
           56. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    5

 name :  Ready mi xed c oncr et e Truck( 3 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 08 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           54. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 200               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    6

 name :  Ready mi xed c oncr et e Truck( 5 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 88 ( m)                  

    1
    2
    3

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
           55. 000        
           30. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 160               
                   1. 880               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    7

 name :  Sur pl us so i l  Tr uc k                                             

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 90 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           34. 000        
           63. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

 

3. 2 Crawl er  c rane

    1

 name :   D408S                                                          

 s e l f  wei ght       =  480. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 470( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    4. 000( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 800( m)                                          

    2

 name :   P&H440S                                                        

 s e l f  wei ght       =  400. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 380( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 960( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 760( m)                                          

    3

 name :   P&H335AS                                                       

 s e l f  wei ght       =  350. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 280( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 790( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

    4

 name :   P&H325                                                         

 s e l f  wei ght       =  280. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    3. 950( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 030( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

 

3. 3 Truck c rane



FORUM8

    1

 name :   N,- 300                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  320. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 750( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 600( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               32. 000        
               64. 000        
               64. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 850                     
                        1. 350                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :   N,- 200                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  1. 90 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 450( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  4. 800( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               40. 000        
               40. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 980                     
                        1. 240                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :   Rough t er rai n cr ane 20t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  5. 700( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 700( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               80. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 000                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :   Rough t er rai n cr ane 25t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  250. 000( kN)           out ri gger  di st anc e( movi ng)         =  6. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 200( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               25. 000        
              100. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 500                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



FORUM8

    5

 name :   Rough t er rai n cr ane 40t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  350. 000( kN)           out ri gger  di st anc e( movi ng)         =  7. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 500( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               35. 000        
              140. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        4. 250                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    6

 name :   ,A- 900                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 30 ( m)                                

    1
    2
    3
    4

 s e l f  wei ght   W =  264. 400( kN)           out ri gger  di st anc e( movi ng)         =  8. 700( m)  
 l i f t i ng l oad T =  800. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  7. 400( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               38. 850        
               38. 850        
               27. 250        
               27. 250        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        1. 650                     
                        2. 400                     
                        1. 650                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

4   Regi st er ed member dat a export
 

4. 1 Mai n gi rder   Regi s t er ed dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   
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    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     718. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   

 

4. 2 Beam s eat  H- Beam r egi st ered dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     704. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   
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4. 3 Beam s eat  one  s i de  U st eel

    1

 name :   [ - 250x90x9x13                                                                    

 uni t  wei ght           =     339. 0( N/ m)     s ec t i on ar ea                 Af  =    44. 07( c m2)  
 web sect i on area  Aw =    20. 16( c m2)      s ec t i on modul us                Z =    335. 0( c m3)  
 moment  o f  i nert i a  I  =    4180. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 58( cm)   
 web hei ght          h =     25. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   

    2

 name :   [ - 300x90x9x13                                                                    

 uni t  wei ght           =     374. 0( N/ m)     s ec t i on ar ea                 Af  =    48. 57( c m2)  
 web sect i on area  Aw =    24. 66( c m2)      s ec t i on modul us                Z =    429. 0( c m3)  
 moment  o f  i nert i a  I  =    6440. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 52( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   

    3

 name :   [ - 300x90x10x15. 5                                                                 

 uni t  wei ght           =     430. 0( N/ m)     s ec t i on ar ea                 Af  =    55. 74( c m2)  
 web sect i on area  Aw =    26. 90( c m2)      s ec t i on modul us                Z =    494. 0( c m3)  
 moment  o f  i nert i a  I  =    7410. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 54( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     1. 00( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 55( c m)   

    4

 name :   [ - 380x100x10. 5x16                                                                

 uni t  wei ght           =     534. 0( N/ m)     s ec t i on ar ea                 Af  =    69. 39( c m2)  
 web sect i on area  Aw =    36. 54( c m2)      s ec t i on modul us                Z =    763. 0( c m3)  
 moment  o f  i nert i a  I  =   14500. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 78( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 05( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 60( c m)   

    5

 name :   [ - 380x100x13x20                                                                  

 uni t  wei ght           =     660. 0( N/ m)     s ec t i on ar ea                 Af  =    85. 71( c m2)  
 web sect i on area  Aw =    44. 20( c m2)      s ec t i on modul us                Z =    926. 0( c m3)  
 moment  o f  i nert i a  I  =   17600. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 76( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 30( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     2. 00( c m)   

 

4. 4 Beam s eat  L s ec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h     B  =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h     B  =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h     B  =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   
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4. 5 Suppor t  pi l e Regi s t er ed dat a

    1

 name :   H- 300x300x10x15( Weak)                                                                  

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =    450. 0( cm3)       moment  of  i ner t i a             I  =    6750. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    

    2

 name :   H- 300x300x10x15( St rong)                                                                

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =   1350. 0( cm3)       moment  of  i ner t i a             I  =   20200. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    

    3

 name :   H- 350x350x12x19 Weak)                                                                  

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =    776. 0( cm3)       moment  of  i ner t i a             I  =   13600. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

    4

 name :   H- 350x350x12x19( St rong)                                                                

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =   2280. 0( cm3)       moment  of  i ner t i a             I  =   39800. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

 

4. 6 Hor i .  j oi nt  Regi st ered dat a

    1

 name :   [ - 150x75x6. 5x10                                                                     

 uni t  wei ght              =     182. 0( N/ m)     sec t i on area                  A =    23. 71( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 27( cm)                                                       
 web hei ght             h =     15. 0( cm)       compr es si ve  f l ange  wi dt h      b =      7. 5( cm)   
 web t hi c knes s         t 1 =     0. 65( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 00( cm)   

    2

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    3

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 64( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

 

4. 7 Ver t .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                       

 uni t  wei ght              =     58. 00( N/ m)     sec t i on area              A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)       mi n area gyr at i on radi us  i v =     1. 27( cm)   
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness                  t  =     0. 60( cm)   
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    2

 name :   L- 75x75x6                                                                       

 uni t  wei ght              =     67. 20( N/ m)     sec t i on area              A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)       mi n area gyr at i on radi us  i v =     1. 48( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                       

 uni t  wei ght              =     97. 70( N/ m)     sec t i on area              A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)       mi n area gyr at i on radi us  i v =     1. 45( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                                      

 uni t  wei ght              =    130. 40( N/ m)     sec t i on area              A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)       mi n area gyr at i on radi us  i v =     1. 74( cm)   
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                    

 uni t  wei ght              =    146. 10( N/ m)     sec t i on area              A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)       mi n area gyr at i on radi us  i v =     1. 95( cm)   
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

 

4. 8 Hor i .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                    

 uni t  wei ght           =     58. 00( N/ m)     s ec t i on ar ea              A =    7. 527( cm2)  
 moment  o f  i nert i a i y =     1. 98( c m)       mi n ar ea gyr at i on r adi us i v =     1. 27( cm)   
 angl e edge  wi dt h   B =      6. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                    

 uni t  wei ght           =     67. 20( N/ m)     s ec t i on ar ea              A =    8. 727( cm2)  
 moment  o f  i nert i a i y =     2. 30( c m)       mi n ar ea gyr at i on r adi us i v =     1. 48( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                    

 uni t  wei ght           =     97. 70( N/ m)     s ec t i on ar ea              A =   12. 690( cm2)  
 moment  o f  i nert i a i y =     2. 25( c m)       mi n ar ea gyr at i on r adi us i v =     1. 45( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                                   

 uni t  wei ght           =    130. 40( N/ m)     s ec t i on ar ea              A =   17. 000( cm2)  
 moment  o f  i nert i a i y =     2. 71( c m)       mi n ar ea gyr at i on r adi us i v =     1. 74( cm)   
 angl e edge  wi dt h   B =      9. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                 

 uni t  wei ght           =    146. 10( N/ m)     s ec t i on ar ea              A =   19. 000( cm2)  
 moment  o f  i nert i a i y =     3. 04( c m)       mi n ar ea gyr at i on r adi us i v =     1. 95( cm)   
 angl e edge  wi dt h   B =     10. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

 

4. 9 Lat eral  j oi nt  member  1 s i de  U st eel  Regi st ered dat a

    1

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    2

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 58( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   



FORUM8

    3

 name :   [ - 300x90x9x13                                                                       

 uni t  wei ght              =     374. 0( N/ m)     sec t i on area                  A =    48. 57( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 52( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    4

 name :   [ - 300x90x10x15. 5                                                                    

 uni t  wei ght              =     430. 0( N/ m)     sec t i on area                  A =    55. 74( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 54( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 55( cm)   

 

4. 10 Lat er al  j oi nt  member  L sec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 11 Ret ai ni ng wal l  St eel  sheet  pi l e Regi st ered dat a

 No          s t ee l  name                  w    
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6
  7
  8

 I I                             
 I I I                            
 I I I                            
 I V                            
 VL                            
 I l w                           
 I I I w                          
 I Vw                           

     400   
     400   
     400   
     400   
     500   
     600   
     600   
     600   

   100 
   125 
   130 
   170 
   200 
   130 
   180 
   210 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
    61. 8 
    81. 6 
   106. 0 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  131. 20 
  173. 20 
  225. 50 

    8740 
   16800 
   17400 
   38600 
   63000 
   13000 
   32400 
   56700 

      874 
     1340 
     1340 
     2270 
     3150 
     1000 
     1800 
     2700 

 

4. 12 Ret ai ni ng wal l  so l di er  l at eral  s heet  pi l e  Regi st er ed dat a

 No          s t ee l  name            
  H  
 ( mm)

  B  
 ( mm)

   t w  
  ( mm)  

  t f  
 ( mm)

   A   
 ( c m2)  

   w   
 ( kg/ m)

   I x  
 ( cm4)  

   Zx   
 ( c m3)   

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12

 H- 100x100x 6x 8               
 H- 125x125x 6x 9               
 H- 150x150x 7x10               
 H- 175x175x 7x11               
 H- 200x200x 8x12               
 H- 250x250x 9x14               
 H- 300x300x10x15               
 H- 350x350x12x19               
 H- 400x400x13x21               
 H- 400x400x18x28               
 H- 400x400x20x35               
 H- 400x400x30x50               

  100
  125
  150
  175
  200
  250
  300
  350
  400
  414
  428
  458

  100
  125
  150
  175
  200
  250
  300
  350
  400
  405
  407
  417

    6. 0
    6. 5
    7. 0
    7. 5
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0
   18. 0
   20. 0
   30. 0

    8
    9
   10
   11
   12
   14
   15
   19
   21
   28
   35
   50

  21. 59
  30. 00
  39. 65
  51. 42
  63. 53
  91. 43
 118. 40
 171. 90
 218. 70
 295. 40
 360. 70
 528. 60

   16. 9
   23. 6
   31. 1
   40. 4
   49. 9
   71. 8
   93. 0
  135. 0
  172. 0
  232. 0
  283. 0
  415. 0

    378
    839
   1620
   2900
   4720
  10700
  20200
  39800
  66600
  92800
 119000
 187000

     76 
    134 
    216 
    331 
    472 
    860 
   1350 
   2280 
   3330 
   4480 
   5570 
   8170 
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 No          s t ee l  name              H  
 ( mm)

  B  
 ( mm)

   t w  
  ( mm)  

  t f  
 ( mm)

   A   
 ( c m2)  

   w   
 ( kg/ m)

   I x  
 ( cm4)  

   Zx   
 ( c m3)   

 13  H- 400x400x45x70                 498   432    45. 0    70  770. 10   605. 0  298000   12000 

 

4. 13 Ret ai ni ng wal l  Li ght wei ght  sheet  pi l e Regi st ered dat a

 No           s t eel  name                w     
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5

 TypeA                         
 TypeB                         
 TypeC                         
 TypeD                         
 TypeE                         

     250   
     333   
     333   
     333   
     500   

    36 
    51 
    85 
    74 
   160 

    14. 8 
    17. 9 
    19. 3 
    21. 6 
    33. 6 

   75. 40 
   68. 28 
   73. 80 
   82. 53 
   85. 70 

     107 
     510 
    2000 
     636 
    3620 

       60 
      144 
      272 
      171 
      452 
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1   I nput  dat a expor t

1. 1 Ti t l e
f i l e :  Bahr Yus ef  60- 6mDE. F8,

t i t l e :  Dai rout  Bahr  Yusef  60- 6mD

 

1. 2 Shape dat a
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1.  4 Desi gn c ondi t i on
  bas i c  condi t i on

    Appl i ed st andar d                          C. E( Road and br i dge,  Met r o.  expres sway,  Temp.  St r .  Const .  Gui d. )

    t ype  o f  wor ki ng pl at f orm                  Type  i ( wi dt hMai n gi r der   or t hogonal )

    adj acent  s pan                             Yes

    Suppor t  pi l e Foundat i on t ype               Suppor t  pi l e

  s t ee l  deck,  c oef f i c i ent

    t ype  o f  st eel  dec k                        St ee l  dec k t ype  2( Ol d Met ro- dec k)

    At  St eel  deck des i gnMai n gi r der  t reat ment  Not  consi der

    i mpact  c oef f i c i ent  st eel  dec k             0. 300

    o t her  t han st ee l  deck                     0. 300

    Hori zont al  coef f i c i ent   f i xed l oad        0. 200

                l oad        t r uc k           = 0. 200

                            heavy equi pment  = 0. 200

                Use  hori zont al  c oef f i c i ent  when t r uc k c rane i s  movi ng.

    i mpact  when hor i zont al  l oad i s cal c ul at ed   not  i nc l ude  i mpact

    i mpact  when def l ec t i on i s cal cul at ed        not  i nc l ude  i mpact

 

1. 4 Member  desi gn c ondi t i on
    Beam s eat St eel  speci f i cat i on                  H- Beam

    Beam s eat Chec k share s t r es s                   Checki ng

    Beam s eat ,  Suppor t  pi l edes i gn gui del i ne       Mai n gi rder  l oad di st r i but i on i s  c onsi der ed.

    al l owabl e def l ect i on                          l engt h of  a span/  400. 000

    maxi mum def l ect i on                            2. 500 ( cm)

    dead l oad when def l ec t i on i s  cal c ul at ed       Not  c onsi der

    Eq o f  def l ect i on f or  s i ngl e l i ve l oad         Cal cul at i on equat i on f or  1 member

    Suppor t  pi l edes i gn                            Exami ne

    Suppor t  pi l eDes i gn t i me axi al  f or ce             maxi mum axi al  f or c e /  1

    Suppor t  pi l es el f  wei ght  t r eat ment              Tot al  l engt h

    o t her  vert i cal  l oad                           0. 000 ( kN/  a member )

    Suppor t  pi l eHor i zont al  f or ce  l oad s t at us       Us e  ver t i cal  l oad when hori zont al  f orc e  i s max.

    Hori .  j o i nt hori zont al  f orc e                   1 memberHor i .  j o i nt shar e( by bef ore  member )

    Hori .  j o i nt                                    bot h si des i ns t al l

    Beam s eat underneat hHor i .  j oi nt i ns t al l :         Not  do

    Hori .  j o i nt Joi nt  part                          wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

    Hori .  j o i nt , brace  hor i zont al  f orc e c al cul at i on met hodUs e ver t i cal  l oad when hori zont al  f orc e  i s max.

    br ac e member                                  Des i gn as  c ompress i ve  member

    br ac e connect i on                              wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

 

1.  4 Desi gn c ondi t i on
 l i ve  l oad

  i nc r ement  of  l i ve  l oad movement  o f  l i ve l oad when member sec t i on i s  c al cul at ed f or  l i ve  l oad Del . L 0. 010 ( m)

  c rawl er  cr ane l oad                    Li near  l oad

  Suppor t  pi l edes i gn

    I ncase  o f  Penet rat i on l engt h i s  not  sat i sf i ed wi t h Bet a L >= 2. 50 : desi gn as  l i mi t ed l engt h pi l e

    i ncr ease  r at e  pi l e  t op f ree bendi ng moment     1. 00

                        di spl acement               1. 25

            pi l e t op f i xed bendi ng moment          1. 10

                        di spl acement               1. 20
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1. 6 Li ve l oad f or  s t ee l  deck desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

 r ei nf or ci ng beam            

Mai n gi r der   or thogonal  t o  

 1000*  2000  

       NG    
       NG    
       NG    
       NG    
       NG    
       NG    
       NG    

            NG             

  1000*  3000 

      NG     
      NG     
      NG     
      NG     
      NG     
      NG     
      NG     

Mai n gi rder   paral l e l  t o   

 1000*  2000

     O,    
     O,    
     O,    
     O,    
     O,    
     O,    
     NG    

            NG            

   1000*  3000 

       NG     
       NG     
       NG     
       NG     
       NG     
       NG     
       NG     

    O,    :    des i gn        NG    :  not  desi gn  

 

1. 7 Li ve l oads f or  member  desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

    Mai n gi r der   or t hogonal  t o      

                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               

    Mai n gi r der   paral l el  t o      

                O,               
                O,               
                O,               
                O,               
                O,               
                O,               
                NG               

    O,    :   desi gn       NG    :   not  des i gn

 

1. 8 wor ki ng pl at f or m dat a
  Span* adj acent  span dat a

          i t em            

 mai n span l engt h         
 adj ac ent  s pan l engt h     

 s ymbol

   - -   
   - -   

   uni t   

    m    
    m    

     val ue         

        6. 000     
        6. 000     

 

  Mai n gi r der   spac i ng dat a

 No.  N Mai n gi rder   s paci ng( m)   

    1  
    2  
    3  

           2. 000         
           2. 000         
           2. 000         

 

  s t ee l  deck l ayout  dat a

 No.  F  s t ee l  deck s i ze  ( m)  

    1  
    2  
    3  

           2         
           2         
           2         

 

  Suppor t  pi l e  spac i ng

 No.  S Support  pi l e s paci ng( m)  

    1  
    2  
    3  

           2. 000        
           2. 000        
           2. 000        

 

  wi dt h,  overhang

         i t em          

 r oad wi dt h            
 gap                   
 l ef t  over hang l engt h  
 r i ght  over hang l engt h 

 s ymbol

   - -   
   - -   
   LL  
   LR  

   uni t   

    m    
    m    
    m    
    m    

     val ue        

        6. 000     
        0. 000     
        0. 500     
        0. 500     
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1. 9 f rame dat a
  wi t h or  wi t hout  Hor i .  br ac e   [  none ]

  wi t h or  wi t hout  Ver t .  br ac e   [  Yes  ]

  e l evat i on

 No.  h  f r ame spac i ng ( m)  

    1  
    2  

         3. 000     
         3. 425     

               i t em               

 Support  pi l epenet r at i on l engt h   

 ground l evel  G. L.                 

 s ymbol

   hL  

   - -   

   uni t   

    m    

    m    

     val ue         

        9. 250     

       41. 000     

 

1. 10 Suppor t  pi l edesi gn c ondi t i on
  Sand l ayer  wi t h N- val ue  more  t han 30 or  del l uvi al  c l ay wi t h more  t han 10

  embedded mor e  t han 3m i n t he  bear i ng l ayer           Not  al l ow

  Pi l e  c onst ruc t i on met hod ( not  embedded by wr i t t en above)       St r i ki ng cons t r uct i on met hod

  Di r ect l y i nput  Al p. *  Bet a                     No

  Pi l e  moment  usi ng vert i c al  brac e

  Cal c ul at i on met hod                         Chang equat i on

  Spec i f y upper  l i mi t  of  N- val ue  i n pi l e  t i p ground             Based on t he des i gn st rengt h

  Di r ect  i nput  N- val ue  at  pi l e  t i p gr ound       No

  embedment  l engt h                               9. 25 ( m)

  Young' s modul us  o f  pi l e  * 105                   2. 00 ( N/ mm2)

  Modul us of  s ubgrade l at eral  react i on       0. 00 ( kN/ m3)

  Ass ume s ound l ayer  when pi l e  t i p bear i ng c apaci t y i s cal c ul at ed

  Lower l i mi t  o f  N- val ue                    20. 000

  Fac t or  o f  Saf ey when al l owabl e  bear i ng c apac i t y i s  cal c ul at ed                  2. 0

 

1. 11 St rat a dat a

 No.   l ayer  t ype   
  l ayer     
  t hi c kness

 average    
 N- val ue    

 c oh so i l  unc    
 c mpr  s t r g( kN/ m2)  

  Al p. *  Eo  
    ( kN/ m2)

  cohes i on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 
  16 
  17 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 

     4. 000 
     8. 000 
    19. 000 
    16. 000 
    26. 000 
    19. 000 
    25. 000 
    25. 000 
    52. 000 
    45. 000 
    31. 000 
    40. 000 
    46. 000 
    38. 000 
    38. 000 
    46. 000 
    78. 000 

        100. 000  
        100. 000  
        200. 000  
        200. 000  
        300. 000  
        200. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  
        300. 000  

   11200. 00
   22400. 00
   53200. 00
   44800. 00
   72800. 00
   53200. 00
   70000. 00
   70000. 00
  145600. 00
  126000. 00
   86800. 00
  112000. 00
  128800. 00
  106400. 00
  106400. 00
  128800. 00
  218400. 00

    50. 000  
    50. 000  
   100. 000  
   100. 000  
   150. 000  
   100. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  

 

1. 12 st eel  deck l oad di st r i but i on rat i o spec i f i cat i on
  *  t r uc k l oad di st r i but i on rat i o

  t r uc k  

Mai n gi rder   ort hogonal  t o   

             0. 40           

 Mai n gi r der   par al l e l  t o   

            0. 40           

 

  *  Cr awl er  cr ane l oad di s t r i but i on r at i o

 0 degree  
 45 degr ee  
 60 degr ee  

Mai n gi rder   ort hogonal  t o   

             0. 25           
             0. 25           
             0. 25           

Mai n gi r der   paral l el  t o    

            0. 20           
            0. 20           
            0. 20           

    Not e  ) us e t he  val ue o f  f ront  hang when movi ng.
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  *  Tr uc k cr ane l oad di st r i but i on r at i o

 movi ng  
 wor ki ng 

Mai n gi rder   ort hogonal  t o   

             0. 40           
             0. 40           

Mai n gi rder   par al l el  t o   

            0. 40           
            0. 40           

 

1. 13 St eel  deck mat er i al  dat a
  hei ght  o f  st eel  dec k    200( mm)

  *   i n case  o f  1000* 2000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  *   i n case  o f  1000* 3000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  Not e :  Web sec t i on ar ea,  sect i on modul us ar e i nput  dat a per  one  H s t ee l .

 

1. 14 Rei nf orc ement  gi r der  mat er i al  dat a
  1) name of  us i ng mat eri al   

  2) Aw                      54. 00 ( cm2)

  3) Z                       2720. 0 ( c m3)

  4) s e l f - wei ght              1880. 0 ( N/ m)

  5) s pan l engt h             2. 0 ( m)

  6) c omment  ( desc ri pt i on)

 

1. 15 Beam seat Joi nt  par t  bol t  dat a
  Suppor t  pi l e  part

    bo l t  i s not  des i gned.  

 

1. 16 Br i dge f ace( dead)  l oad

    1) l e f t  l oadi ng pos i t i on      0. 000 ( m)

    2) r i ght  l oadi ng posi t i on     0. 000 ( m)

    3) l e f t  l oad i nt ens i t y        0. 000 ( kN/ m)

    4) r i ght  l oad i nt ensi t y       0. 000 ( kN/ m)

 

1. 17 St eel  deck/ Nomi nal  l oad
  1) s t ee l  deck se l f - wei ght   1000  *   2000        2. 000 ( kN/ m2)

                            1000  *   3000        2. 000 ( kN/ m2)

               ot her                            2. 000 ( kN/ m2)

  2) nomi nal  l oad                               0. 000 ( kN/ m2)

  3) at t achment  uni t                             0. 100

 

1. 18 Sel ec t  t ruck l oad
    *   br i dge axi s di r ect i on
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      1) l oad s e l ect i on                               I nput  l oad

      2) regi st r at i on name                            T20

      3) axi s  s pac i ng i n perpendi c ul ar  di rect i on      1. 75 ( m)

      4) number  of  wheel s                             2

      5) axi s  s pac i ng i n movi ng di rect i on ( m)

   1 -   2         4. 000 

      6) l oad i nt ens i t y ( one si de)  ( kN)

   1 
   2 

       20. 000 
       80. 000 

 

    *   per pendi cul ar  t o br i dge  axi s  di r ect i on

      1) l oad s e l ect i on  I nput  l oad

      2) l oad t ype

        P1  T20

        P2  T20

        P3  T20

 

1. 19 Tr uck l oad c ondi t i on set t i ng
    *  br i dge  axi s  di r ect i on

      1) t r ai n l oad i s  cons i der ed            No

      2) Number  i n per pendi cul ar  di r ec t i on    2 

 

1. 20 Wi dt h of  t ruck l oad set t i ng

    1) l oad on one  s i de             Consi der

    2) non- wi dt h o f  l oad ( l ef t )     0. 000 ( m)

    3) non- wi dt h o f  l oad ( r i ght )    0. 000 ( m)
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1. 21 Cr awl er  c rane l oad s el ec t i on
  1) r egi st rat i on name  D408S

  2) s e l f - wei ght                                               480. 000 ( kN)

  3) hoi s t i ng s e l f - wei ght                                      50. 000 ( kN)

  4) c ont ac t         A                                         4. 470 ( m)

  5) wi dt h          B                                         4. 000 ( m)

  6) c ont ac t  wi dt h  C                                         0. 800 ( m)

  7) apport i onment  on l at er al  oper at i on s i de                  0. 750

  8) c ont ac t  when hoi s t i ng f orwar d                            0. 750

  9) apport i onment  on oper at i on s i de  i n ort hogonal  di r ec t i on  0. 700

  10) c ont act  on operat i on si de  i n ort hogonal  di rec t i on       0. 900

 

1. 22 Wi dt h of  Crawl er  c rane non- l oad set t i ng

  1) l oad on one  s i de                                      Not  cons i der

  2) non- wi dt h o f  l oad ( l e f t )                               1. 000 ( m)

  3) non- wi dt h o f  l oad ( r i ght )                              1. 000 ( m)

  4) l ocat i on o f  heavy equi pment  i n br i dge axi s  di r ec t i on  not  spec i f y

 

1. 23 Tr uck c r ane l oad sel ec t i on
    *   at  movi ng 

      1) regi st r at i on name                          Rough t err ai n c rane 25t ons

      2) wheel  s paci ng i n per pendi cul ar  di r ec t i on   2. 10 ( m)

      3) number  of  wheel s                           2

      4) wheel  s paci ng i n movi ng di r ec t i on ( m)

  1 -   2       3. 500   
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      5) l oad i nt ens i t y( one  s i de)  ( kN)

   1 
   2 

     25. 000   
    100. 000   

 

    *   at  oper at i ng

      1) se l f - wei ght               W          250. 000 ( kN)

      2) hoi s t i ng se l f - wei ght      T          30. 000 ( kN)

      3) out r i gger  s pac i ng ( movi ng)           6. 300 ( m)

      4) out r i gger  s pac i ng ( per pendi cul ar )    6. 200 ( m)

      5) l oad di st r i but i on rat i o  Al p.        0. 700

      6) l oad di st r i but i on rat i o  Bet a       0. 150

      7) l oad di st r i but i on rat i o  Gam.        0. 150

      8) out r i gger  wi dt h                     0. 400 ( m)

 

1. 24 Wi dt h of  Truck c r ane non- l oad set t i ng
 

    t r uc k cr ane l oad i s not  cons i dered.

 

1. 25 Dead l oad ar bi t rary pos i t i on
    Dead l oad at  any l ocat i on i s  not  i nput .

 

1. 26 Spec i f y al l owabl e  st res s
  s t ee l  t ype  name                  SS400

  l oad f ac t or  o f  al l owabl e  s t r es s   1. 50

  al l owabl e st r es s

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

       di r ect  i nput  of  al l owabl e st res s        

 bend cmpr
( N/ mm2)   

 Aut o cal c
 Aut o cal c
 Aut o cal c
    210. 00
 Aut o cal c
   - - - -    
   - - - -    

  ax c mpr    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  
 Aut o c al c  
 Aut o c al c  

   ax t ns    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  

  s hear    
( N/ mm2)   

 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
   - - - -    
   - - - -    

  al l owabl e st r es s aut omat i c  c al c ul at i on(  cal c ul at e f rom f i xed number  i n t he mi ddl e of  a member  )

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

f i xed number of  mi ddl e  

 di s t anc e  
 f l ange    
 f i xed     

     - - - -   
        0  
        0  
        0  
        0  
     - - - -   
     - - - -   

 ef f ec t i ve  
 buckl i ng  
 l engt h    

     - - - -   
     - - - -   
     - - - -   
     - - - -   
        0  
        0  
     - - - -   

     member  l engt h      

 di st ance   
 f i xed     
    ( c m)    

     - - - -   
      0. 00 
      0. 00 
      0. 00 
      0. 00 
     - - - -   
     - - - -   

 e f f ec t i ve   
 buc kl i ng   
 l engt h( cm)  

     - - - -    
     - - - -    
     - - - -    
     - - - -    
      0. 00  
      0. 00  
     - - - -    
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1. 27 Borehol e  l og o f  s t rat a

 

1. 28 I ni t i al  i nput
  1) appl i ed st andar d                             C. E( Road and br i dge ,  Met ro .  express way,  Temp.  St r .  Cons t .  Gui d. )

  2) abut ment  t ype                                 Type  i

  3) adj acent  s pan                                Yes

  4) Suppor t  pi l e Foundat i on t ype                  bear i ng pi l e  embedment  l engt h      9. 250( m)

  5) s hape dat a

  *  wi dt h                                          6. 000( m)

  *  l e f t   over hang                                 0. 500( m)

  *  r i ght  over hang                                 0. 500( m)

  *  s pan                                           6. 000( m)

  *  worki ng pl at f or m hei ght                         6. 425( m)

  *  s t ee l  deck si ze                                 2. 000( m)

  *  Suppor t  pi l eBas i c  spac i ng                    2. 000( m)

  *  f r ame basi c  s paci ng                            3. 000( m)

  6) Desi gn Suppor t  pi l e

  *  Foundat i on dat a

    1. pi l e  c ons t r uc t i on met hod                   dr i ven c as t i ng

  *  Soi l  dat a

 No.       t ype     
 t hi ckness  
      ( m)   ave  N val ue

coh so i l  cmpr  st rg
          ( kN/ m2)  

  Al p. * Eo    
    ( kN/ m2)

 cohensi on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 
   6 
   7 
   8 
   9 
  10 
  11 
  12 
  13 
  14 
  15 
  16 
  17 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 
     1. 000 

     4. 000 
     8. 000 
    19. 000 
    16. 000 
    26. 000 
    19. 000 
    25. 000 
    25. 000 
    52. 000 
    45. 000 
    31. 000 
    40. 000 
    46. 000 
    38. 000 
    38. 000 
    46. 000 
    78. 000 

        100. 000   
        100. 000   
        200. 000   
        200. 000   
        300. 000   
        200. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   
        300. 000   

   11200. 00
   22400. 00
   53200. 00
   44800. 00
   72800. 00
   53200. 00
   70000. 00
   70000. 00
  145600. 00
  126000. 00
   86800. 00
  112000. 00
  128800. 00
  106400. 00
  106400. 00
  128800. 00
  218400. 00

    50. 000  
    50. 000  
   100. 000  
   100. 000  
   150. 000  
   100. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
   150. 000  
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2   Cal c ul at i on resul t  export
 

2. 1 St eel  dec k t ype  2 des i gn ( Ol d Met ro- dec k)
 

2. 1. 1 Sum up bendi ng s t r es s f o r eac h l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

           Bendi ng st r es s     
         1000 *  2000        
           (    N/ mm2)          

                       70. 084 

          - - - - - - - - - -           

                       18. 538 

          - - - - - - - - - -           

                       45. 479 

          - - - - - - - - - -           

                       30. 283 

          - - - - - - - - - -           

                       54. 480 

          - - - - - - - - - -           

                       73. 558 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  210. 000     

 

2. 1. 2 bendi ng st r ess  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces bendi ng s t r ess  maxi mum.

        1) l oad condi t i on  Tr uc k c rane when movi ng( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) bendi ng moment  by f i xed l oad ( per  a st ee l  dec k)

 

            Md = w *  l 2/  8 =    1. 000 ( kN. m)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)
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        4) Tr uc k c rane when movi ng( Par al l el )  of  bendi ng moment

            Mmax =   56. 875 ( kN. m)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  260. 000 ( kN/ m)

 

        5) i n c ase  o f  Truc k c rane when movi ng( Paral l e l ) ,  bendi ng moment  per  si ngl e st ee l  s heet

            st eel  dec k t ype2  1000 *  2000

              Si g. M = Mmax *   0. 400 + Md *   20/ 100 =   22. 950 ( kN. m)

 

        6) st res ses i n a s t ee l  dec k

            Si g.  = Si g. M /  Z =   73. 558 ( N/ mm2)

              where  

                  Z:  s ect i on modul us      =  312. 000 ( c m3)
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2. 1. 3 Sum up s hear  s t r es s f o r each l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

             shear st r es s     
         1000 *  2000        
           (    N/ mm2)          

                       64. 691 

          - - - - - - - - - -           

                       14. 281 

          - - - - - - - - - -           

                       35. 035 

          - - - - - - - - - -           

                       23. 329 

          - - - - - - - - - -           

                       41. 970 

          - - - - - - - - - -           

                       56. 667 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  120. 000     

 

2. 1. 4 Shear st ress  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces Shear  s t r es s  maxi mum.

        1) l oad condi t i on  Tr uc k l oad( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) Shear  f or ce  by f i xed l oad ( per  a s t eel  dec k)

 

            Sd = w *  l  /  2 =    2. 000 ( kN)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)

 

        4) Tr uc k l oad( Paral l e l )  o f  Shear  f orc e

            Smax =  130. 000 ( kN)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  208. 000 ( kN/ m)

                    w2 =  208. 000 ( kN/ m)
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        5) i n c ase  o f  Truc k l oad( Par al l e l ) ,  Shear f or c e per  si ngl e st eel  s heet

            st eel  dec k t ype2  1000 *  2000

              Si g. S = Smax *   0. 400 + Sd *   20/ 100 =   52. 400 ( kN)

 

        6) st res ses i n a s t ee l  dec k

            Tau = Si g. S /  A =   64. 691 ( N/ mm2)

              where  

                  A:  c ros s  s ec t i onal  ar ea =    8. 100 ( c m2)
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2. 2 Mai n gi rder   Desi gn

2. 2. 1 bendi ng moment  sum up f o r eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

  bendi ng moment   
       ( kN. m)      

    - - - - - - - - - - - -   

         279. 092  

    - - - - - - - - - - - -   

         231. 160  

    - - - - - - - - - - - -   

         308. 616  

    - - - - - - - - - - - -   

         366. 064  

    - - - - - - - - - - - -   

         399. 891  

    - - - - - - - - - - - -   

         220. 591  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 2 bendi ng moment  c al cul at i on

      Cal c ul at e  l oad c ondi t i on when bendi ng moment  i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              bendi ng moment

                Md = wd *   l 2/  8 + Mo =   5. 687 *      6. 0002/  8 + 0. 000  = 25. 592( kN. m)
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    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  129. 108 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  0. 70000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   bendi ng moment

          cr awl er  c rane bendi ng moment

            Mmax =  287. 922 ( kN. m)

              where

                  l max :  Mmax l oc at i on =    3. 105 ( m)

 

      * cr awl er  c rane bendi ng moment

            f i xed l oad                                =   25. 592( kN. m)

            cr awl er  c r ane l oad                        =  287. 922( kN. m)

            i mpac t                   287. 922 *  0. 300  =   86. 377( kN. m)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 M    =  399. 891( kN. m)
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2. 2. 3 Shear f o rc e sum up f or  eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

     Shear  f or ce   
       ( kN)      

    - - - - - - - - - - - -   

         200. 144  

    - - - - - - - - - - - -   

         154. 107  

    - - - - - - - - - - - -   

         213. 038  

    - - - - - - - - - - - -   

         244. 043  

    - - - - - - - - - - - -   

         279. 215  

    - - - - - - - - - - - -   

         160. 603  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 4 Shear f o rc e c al c ul at i on

      Cal c ul at e  l oad c ondi t i on when Shear f orc e i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              Shear  f orce

                Sd = wd *   l   /  2 + So =   5. 687 *      6. 000 /  2 + 0. 000  = 17. 061( kN)
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    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  129. 108 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  0. 70000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   Shear f orc e

          cr awl er  c rane Shear f or ce

            Smax =  201. 657 ( kN)

 

      * cr awl er  c rane Shear f orc e

            f i xed l oad                                =   17. 061( kN)

            cr awl er  c r ane l oad                        =  201. 657( kN)

            i mpac t                   201. 657 *  0. 300  =   60. 497( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 S    =  279. 215( kN)



FORUM8

2. 2. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 400x400x13x21     

        al l owabl e  bendi ng st ress

          Si g. ba = 172. 200 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  600. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   40. 000 ( c m)

                l / b :                                                     =   15. 000

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 2. 6 Mai n gi r der   s t r es s cal c ul at i on

 

        us i ng member  H- 400x400x13x21

        bendi ng s t r es s

          Si g.  = M /  Z = 120. 087 ( N/ mm2)  <= 172. 200 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =  399. 891 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Z :  s ect i on modul us         = 3330. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  59. 995 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  279. 215 ( kN)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Aw :  web s ec t i on ar ea      =   46. 540 ( cm2)

 

 

2. 2. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum.

        Del .  = 
5Mmaxl 2

48EI
 =     0. 811 ( c m)   <=    1. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =    287. 922 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                l    :  span l engt h                      =    600. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  66600. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 3 Beam s eat  Des i gn

2. 3. 1 Sum up bendi ng moment  f o r eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 bendi ng moment  
        ( kN. m)     

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Bendi ng moment  i s t he s um of  moment  by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 2 Bendi ng moment  c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  bendi ng moment  maxi mum.

        1) l oad condi t i on    Tr uc k l oad( Par al l e l )               

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.      
 ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

     3. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  by t ruck l oad

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              r eact i on f or ce  by t rai n l oad

                Rj  = Si g.   PJi  *   Et ai     =   86. 667 ( kN)

  wheel   
   No.    

   l oad  PJi    
          ( kN)  

 i nf l uenc e val ue  on   
 r eact i on f or c e  Et ai  

     1   
     2   

       80. 000  
       20. 000  

              1. 000   
              0. 333   

 

 

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              1  Mai n gi r der   react i on f or ce  i s maxi mum,  t hen Beam s eat  bendi ng moment  i s  maxi mum.

                  i nf l uenc e val ue  o f  eac h beam

 No.     Mai n gi r der  No.       i nf l uenc e  val ue  

   1 
   2 
   3 
   4 

           G  1        
           G  2        
           G  3        
           G  4        

          1. 500  
          1. 125  
          0. 375  
          0. 000  
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                Rj i  = Rj  *   I i

 No.     Mai n gi r der  No.      
eac hMai n gi r der  ef f ec t  val ue
            I i              

      Rj i      
        ( kN)   

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

             1. 500         
             1. 125         
             0. 375         
             0. 000         

      130. 000 
       97. 500 
       32. 500 
        0. 000 

 

        6) cal c ul at e  bendi ng moment

            Si mpl e beam part

              Bendi ng moment  by f i xed l oad

                Md =    0. 662 ( kN. m)

                  wher e

                       l max :  Mmax posi t i on( f r om l ef t  s upport  po i nt )     =    2. 000 ( m)

                         wd :  se l f - wei ght                                =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19

 

              Bendi ng moment  by l oad

                Mj  =    0. 000 ( kN. m)

                  wher e

                      l max :  Mmax pos i t i on ( f r om l ef t  s upport  po i nt )     =    0. 000 ( m)
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        7) sum of  bendi ng moment

              f i xed l oad                            =    0. 662 ( kN. m)

              l oad                                  =    0. 000 ( kN. m)

              i mpac t             =    0. 000 *   0. 300 =    0. 000 ( kN. m)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                M =    0. 662 ( kN. m)
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2. 3. 3 Sum up s hear  f or ce  f or  eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 s hear  f or ce     
         ( kN)    

    - - - - - - - - - -   

       218. 529  

    - - - - - - - - - -   

       213. 169  

    - - - - - - - - - -   

       250. 286  

    - - - - - - - - - -   

       329. 800  

    - - - - - - - - - -   

       328. 855  

    - - - - - - - - - -   

       178. 988  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Shear  f orce  i s  t he  s um of  s hear f orc e by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 4 Shear f o rc e c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  s hear f orc e  maxi mum.

        1) l oad condi t i on    Cr awl er  c rane si de  hang( Par al l e l )  

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.       ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

     3. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  o f  c rawl er  c rane

          Beam seat  -  Shear f orc e  i s at  maxi mum,  c rawl er  l oad condi t i on

        reac t i on f orc e  of  cr awl er  c rane

                Rc1 = w1 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   323. 466 ( kN)

                Rc2 = w2 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   107. 822 ( kN)

                where  

                      w1 :  c rawl er  cr ane l oad i nt ens i t y on operat i on si de

                            w1 = ( W + T)  /  l b *  0. 750        =   88. 926 ( kN/ m)

                      w2 :   cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

                            w2 = ( W + T)  /  l b *  0. 250        =   29. 642 ( kN/ m)

                       a :  unl oadi ng l engt h i n l ef t  s pan        =    3. 765 ( m)

                       b :  l oadi ng l engt h i n l ef t  span          =    2. 235 ( m)

                       c  :  l oadi ng l engt h i n r i ght  s pan         =    2. 235 ( m)

                       d :  unl oadi ng l engt h i n r i ght  span       =    3. 765 ( m)

                       W :  c rawl er  cr ane s el f - wei ght             =  480. 000 ( kN)

                       T :  l i f t i ng l oad                         =   50. 000 ( kN)

                      l b :  c rawl er  cr ane c ont act                 =    4. 470 ( m)

                      l 1 :  l engt h o f  l e f t  span                  =    6. 000 ( m)

                      l 2 :  l engt h o f  r i ght  s pan                 =    6. 000 ( m)
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             Beam s eat  of  Shear f or ce  i s  at  maxi mum,  cr awl er  l oad condi t i on

 No.     Mai n gi r der  No.       eachMai n gi rder  reac t i on f or c e( kN)   

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

                  97. 040            
                 226. 426            
                  75. 475            
                  32. 347            

 

 

        6) cal c ul at e  s hear  f orc e

            Si mpl e beam part

              Shear  f orce  by f i xed l oad

                Sd =   35. 446 ( kN)

                      wher e

                            l  :  s pan l engt h          =    2. 000  ( m)

                           wd :  s el f - wei ght           =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19
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              s hear  f orce  by l oad

                Sj  =  226. 426 ( kN)

 

        7) sum of  shear  f or ce

              f i xed l oad                            =   35. 446 ( kN)

              l oad                                  =  226. 426 ( kN)

              i mpac t             =  226. 426 *   0. 300 =   67. 928 ( kN)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                S =  329. 800 ( kN)
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2. 3. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 350x350x12x19     

        al l owabl e  bendi ng st ress

          Si g. ba = 205. 629 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  200. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   35. 000 ( c m)

                l / b :                                                     =    5. 714

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 3. 6 Beam s eat  s t r ess  c al cul at i on

 

        us i ng member  H- 350x350x12x19

        bendi ng s t r es s

          Si g.  = M /  Z =   0. 290 ( N/ mm2)  <= 205. 629 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =    0. 662 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                Z :  s ect i on modul us         = 2280. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  88. 088 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  329. 800 ( kN)

                      (  Cr awl er  c rane s i de  hang( Paral l e l )  )

                Aw :  web s ec t i on ar ea      =   37. 440 ( cm2)

 

 

2. 3. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum i n a s i mpl e  beam sect i on

        Del .  = 
5Mmaxl 2

48EI
 =     0. 000 ( c m)   <=    0. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =      0. 000 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                l    :  span l engt h                      =    200. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  39800. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 4 Suppor t  pi l e Desi gn

2. 4. 1 The axi al  f or c e and hori zont al  f or c e of  Support  pi l e f or  eac h l oad

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

       axi al  f or c e at  max      

 Suppor t  pi l eNo.    

      - - - -          

         2         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         2         

      - - - -          

      - - - -          

axi al  f orc e
     ( kN)   

  - - - - - - - -  

    242. 389

  - - - - - - - -  

    237. 028

  - - - - - - - -  

    274. 145

  - - - - - - - -  

    353. 659

  - - - - - - - -  

    352. 714

  - - - - - - - -  

    202. 847

  - - - - - - - -  

  - - - - - - - -  

 hori zont al  
 f orc e      
     ( kN)    

  - - - - - - - -   

     69. 333 

  - - - - - - - -   

     96. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

    106. 000 

  - - - - - - - -   

     44. 167 

  - - - - - - - -   

  - - - - - - - -   

 

2. 4. 2 Axi al  f o rc e c al c ul at i on f o r member  des i gn

   Cal cul at e  f or  t he l oad condi t i on when axi al  f or ce  i s  maxi mum.

   For  pi l e st r es s and beari ng c apaci t y of  Support  pi l e , use  maxi mum axi al  f or ce  mul t i pl i ed by 1/ 1 .

        1) Load condi t i on  Cr awl er  c rane si de  hang( Par al l e l )

        2) Support  pi l e  Number       3

            Checki ng Support  pi l e  l ef t     Si mpl e beam par t

            Checki ng Support  pi l e  l ef t  s ec t i on Number  o f  Mai n gi rder      = 1

 No.     Mai n gi rder  No.       

   1           G  2          

            Checki ng Support  pi l e  r i ght     Si mpl e beam part

            Checki ng Support  pi l e  r i ght  sect i on Number of  Mai n gi r der      = 1

 No.     Mai n gi rder  No.       

   1           G  3          
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        3) cal c ul at e  max axi al  f or ce

            si mpl e beam + si mpl e  beam

              axi al  f orce  by f i xed l oad

                Nd  = Ndl  + Ndr  + nd                 =    59. 305 ( kN)

                  wher e

                      Ndl  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( l ef t )

                      Ndl  = Si g. (  Rdi  *   l Li  )  /  l k1  =    0. 000 ( kN)

 No.     Mai n gi r der  No.      
     Rdi    
       ( kN)

     l Li     
       ( m)   

   1           G  2              34. 122       0. 000 

                      Ndr  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( r i ght )

                      Ndr  = Si g. (  Rdj  *   l Rj  )  /  l k2  =   34. 122 ( kN)

 No.     Mai n gi r der  No.      
     Rdj    
       ( kN)

     l Rj     
       ( m)   

   1           G  3              34. 122       2. 000 

 

                nd :  axi al  f or ce  by s el f - wei ght

                Beam s eat Sel f  wei ght          1. 324 *   (  ( l k1 + l k2)  /  2. 0 )  =    2. 648 ( kN)

                Hor i .  j oi nt           0. 182 *   l s1 *  2              =    0. 728 ( kN)

                Hor i .  brac e          0. 000 *   l s2                   =    0. 000 ( kN)

                Ver t .  brac e          0. 146 *   l v                    =    1. 054 ( kN)

                Suppor t  pi l eSel f  wei ght          1. 324 *   l ,UI                   =   20. 754 ( kN)

                o t her  l oad                                          =    0. 000 ( kN)

                - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                t ot al                                                    25. 183 ( kN)

                  wher e

                    l k1 :  l e f t  s pan l engt h o f  si mpl e  beam      =    2. 000 ( m)

                    l k2 :  r i ght  s pan l engt h of  si mpl e  beam     =    2. 000 ( m)

                    l s 1 :  Hori .  j oi nt Lengt h                    =    2. 000 ( m)

                          l s 1 = ( ( l k1+l k2)  /  2. 0)  *  1

                    l s 2 :  Hori .  braceLengt h                    =    0. 000 ( m)

                     l v :  Vert .  braceLengt h                    =    7. 211 ( m)

                          l v = Si g. l vn

                          l v1 = l k12+ 3. 0002 + l k22+ 3. 0002 =    7. 211 ( m)

                   l ,UI  :  Suppor t  pi l eLengt h                    =   15. 675 ( m)
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              axi al  f orce  by l oad

                Nj    =  Nj l  + Nj r                       =   226. 426 ( kN)

                  wher e

                        Nj l  :  axi al  f or c e by l oad on si mpl e  beam ( l e f t )

                        Nj l  = Si g. (  Rj i  *  l Li  )  /  l k1  =    0. 000 ( kN)

 No.      Mai n gi r der  No.      
     Rj i    
       ( kN)

     l Li     
       ( m)   

   1           G  2              75. 475       0. 000 

                        Nj r  :  axi al  f or c e by l oad on si mpl e  beam ( r i ght )

                        Nj r   = Si g. (  Rj j  *   l Rj  )  /  l k2  =  226. 426 ( kN)

 No.     Mai n gi r der  No.           Rj j    
       ( kN)

     l Rj     
       ( m)   

   1           G  3             226. 426       2. 000 

 

              member desi gn axi al  f or ce

                  f i xed l oad                      =   59. 305 ( kN)  

                  l oad                            =  226. 426 ( kN)

                  i mpact         226. 426 *  0. 300  =   67. 928 ( kN)

                  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                  t ot al                        N  =  353. 659 ( kN)

                member  des i gn axi al  f or c e i s  1/ 1    N *   1/ 1  =  353. 659 ( kN)



FORUM8

2. 4. 3 Hori zont al  f or c e c al cul at i on

      1)  hor i zont al  f orce  by f i xed l oad

          Hd = ( W1 + W2 + W3 + W4 + W5 + W6 + W7)  *  kh   =  25. 420 ( kN)

            W1 :  wei ght  o f  s t eel  deck* nomi nal  l oad 

                  W1 = (  Wf 1 *   Bf 1 + Wf 2 *  Bf 2 )

                                         *   (  l  + l s i de  )  /  2. 0      =  72. 000 ( kN)

                      Wf 1 :  st ee l  dec k 2m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 1 :  st ee l  dec k 2m + wi dt h di r ec t i on          =   6. 000 ( m)

                      Wf 2 :  st ee l  dec k 3m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 2 :  st ee l  dec k 3m + wi dt h di r ec t i on          =   0. 000 ( m)

                        l  :  span l engt h                              =   6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h                     =   6. 000 ( m)

            W2 :  dead l oad wei ght  o f  wheel  guard

                  W2 = (  WL + WR )  *  (  l  + l s i de )  /  2. 0 =   0. 000 ( kN)

                       WL :  dead l oad o f  l ef t  wheel  guard            =   0. 000 ( kN/ m)

                       WR :  dead l oad o f  r i ght  wheel  guar d           =   0. 000 ( kN/ m)

            W3 :  Mai n gi r der  Wei ght

                  W3 = N *   WN *   (  l  + l s i de )  /  2. 0                =  40. 488 ( kN)

                       N  :  Mai n gi rder  Member s number                       = 4 

                       WN :  Mai n gi rder  Sel f  wei ght                        =   1. 687 ( kN/ m)

            W4 :  Beam seat Wei ght    

                  W4 = WH *  l H                                      =   9. 268 ( kN)

                       WH :  Beam seat Sel f  wei ght                        =   1. 324 ( kN/ m)

                       l H :  Beam seat  l engt h                              =   7. 000 ( m)

            W5 :  Hori .  j o i nt Wei ght  

                  W5 = Ws 1 *   l s 1 *   2                               =   2. 184 ( kN)

                      Ws1 :  Hori .  j oi nt Wei ght                         =   0. 182 ( kN/ m)

                      l s1 :  Hori .  j oi nt Lengt h                        =   6. 000 ( m)

            W6 :  Hori .  br aceWei ght  

                  W6 = Ws 2 *   l s 2 /  2. 0                              =   0. 000 ( kN)

                      Ws2 :  Hori .  braceSel f  wei ght                        =   0. 000 ( kN/ m)

                      l s2 :  Hori .  braceExt ensi on                       =   0. 000 ( m)

            W7 :  Vert .  br aceWei ght  

                  W7 = Wv *  l v                                      =   3. 161 ( kN)

                      Wv  :  Vert .  braceSel f  wei ght                        =   0. 146 ( kN/ m)

                      l v  :  Vert .  braceExt ensi on                       =  21. 633 ( m)

            kh :  coef f i c i ent  f or  hori zont al  f orce es t i mat e

                  kh =   0. 200
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      2)  hor i zont al  l oad by hori zont al  f or ce

          Hj   =  R *  kh        =  106. 000 ( kN)

            R :  l oad c ase   [  Crawl er  cr ane f ont  hang( Paral l el )  ]

              R  =  W + T            =   530. 000 ( kN)

                where

                      W :  heavi es t  machi ne  wei ght                   =   480. 000 ( kN)

                            I n c ase  t ruc k l oad,  reac t i on f orc e  by t r uck l oad on worki ng

                            pl at f or m i s  t aken.

                      T :  l i f t i ng l oad(  zero  when t r uck l oad )      =    50. 000 ( kN)

 

           kh :  c oef f i c i ent  f or  hor i zont al  f or ce est i mat e

                kh  =  0. 200

 

      3) sum of  hori zont al  f orc e

            f i xed l oad                      =   25. 420 ( kN)

            l oad                            =  106. 000 ( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                            =  131. 420 ( kN)
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2. 4. 4 Bendi ng moment  by hori zont al  f orc e( pi l e t op f i xed)

   Cal cul at e  bendi ng moment  and di s pl ac ement  usi ng Chang' s equat i on ass umi ng i nf i ni t e pi l e.

   Si nce  t op o f  s uppor t  pi l e  are  connec t ed wi t h l at er al  beams ,  hor i zont al  f or ce  at  t op o f

   t r ans mi t s  t o  t he  bot t om of  l at er al  beams.

   Us e  bi gger  val ue  e i t her  c onst r ai ned moment  at  pi l e  t op or  max bendi ng moment  i n s ubgr ound.

 

          hori zont al  f orc e  on Support  pi l e

            H    = Si g. H /  n                                          =   32. 855 ( kN)

              where

                  Si g. H : hor i zont al  f or c e ac t i ng on one  f rame pl ane   =  131. 420 ( kN)

                      n : Support  pi l eMembers  number                           = 4

 

          cons t rai ned moment  at  pi l e t op

            Mo   = (  1 + Bet ah )  *  H /  2Bet a                                  =   86. 812 ( kN. m)

          max bendi ng moment  i n s ubgr ound

            Mmax = -  H /  2Bet a *   (  1 + (  Bet ah ) 2) 1/ 2 *  exp (  -  Bet al m )   =   38. 932 ( kN. m)

            dept h at  max bendi ng moment  i n s ubground

            l m   = 1 /  Bet a *  t an- 1(  1 / Bet ah )                                =    0. 925 ( m)

          hori zont al  di spl ac ement  at  pi l e t op

            Del .      = ( (  1 + Bet ah ) 3+ 2 )  *   H /  (  12 EI Bet a3)                 =    1. 615 ( cm)

              where

                    h :  above gr ound l engt h          =      3. 425 ( m)

                    I  :  Suppor t  pi l earea moment  of  i ner t i a  =     13600. 000 ( cm4)

                    E :  Suppor t  pi l eYoung modul us    =     2. 000 *   105( N/ mm2)

 

          pi l e  char ac t eri s t i c  val ue

            Bet a   = 4  (  kh*  D /  (  4EI  ) )   =    0. 00538 ( 1/ cm)

              where

                  D :  Suppor t  pi l ewi dt h                                       =   35. 000 ( c m)

 

          subgr ade react i on coef f i c i ent  i n l at eral  di rect i on

            kh   = kho* ( BH/ 30) - 3/ 4    =   25. 996   ( N/ c m3)

            kho   = 1/ 30* Al p. *  Eo       =   54. 486 ( N/ cm3)

            BH   = ( D/ Bet a) 1/ 2          =   80. 467 ( cm)

              where

                 BH :  pi l e  c onver si on wi dt h of  l oad

              Al p. *  Eo :  aver age Al p. *  Eo  i n range of 1/ Bet a  =   1634. 595 ( N/ c m2)
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2. 4. 5 Suppor t  pi l e buc kl i ng st abi l i t y c hec k

        Becaus e  Suppor t  pi l e  buc kl i ng poss i bl y occ ur  under axi al  di r ect i on f orc e  and bendi ng moment ,  

      chec k t he  s t abi l i t y on buc kl i ng us i ng next  2 equat i ons.

          Si g. c  /  Si g. caz  +  Si g. bc z /  {  Si g. bao  *  (  1 -  Si g. c  /  Si g. eaz )  }

                                                          =     0. 696  <=  1. 0

          Si g. c  + Si g. bcz  /  (  1 -  Si g. c  /  Si g. eaz )

                                                          =   139. 659  <=  Si g. c al

     where

         Si g. c  :  compr ess i ve  s t r ess  i n axi al  di rec t i on =    20. 574 ( N/ mm2)

         Si g. bc z :  moment  compres si ve  s t ress  by bendi ng moment  around weak axi s .

                   Si g. bc z    =  Mz /  zz                 =   111. 872 ( N/ mm2)

         Si g. c az :  al l owabl e  c ompress i ve  s t r es s i n axi al  di rec t i on ar ound weak axi s = 159. 024( N/ mm2)

                          l k/ r  <= 18 - - -  Si g. c az = 210

                    18 <  l k/ r  <= 92 - - -  Si g. c az = {  140 -  0. 82 *  (  l k/ r  -  18 )  }  *   1. 50

                    92 <  l k/ r        - - -  Si g. c az = 1200000 /  {  6700 + (  l k/ r  ) 2}  *   1. 50

                          l k/ r  =    528. 457 /   8. 890 =   59. 444 

 

         Si g. bao :  upper l i mi t  o f  al l owabl e compress i ve  s t r es s  wi t hout  l ocal  buc kl i ng

                                                      =   210. 000 ( N/ mm2)

         Si g. c al  :  al l owabl e  s t r ess  o f  f ree ext ens i on pl at e  under comp st ress  about  l ocal  buc kl i ng

                   where b'  <= 13. 1t '          =   210. 000 ( N/ mm2)

         Si g. eaz :  Eul er  buc kl i ng s t r engt h around weak axi s

                   Si g. eaz    = 1200000 /  (  l k/ rz ) 2 =   339. 599 ( N/ mm2)

 

          N :  Support  pi l e  act i ng axi al  f orc e        =   353. 659 ( kN)

         Mz :  bendi ng moment  around z  axi s                =    86. 812 ( kN. m)

         l k :  buc kl i ng l engt h                            =   528. 457 ( c m)

        l Low:  l owes t  desi gn span,  hei ght  at  l owest  i s  added 1/ Bet a( l k r ef er ence  val ue,  f i xed val ue) .

                l Low = l Low'  + 1/ Bet a = 342. 500 + 185. 957 = 528. 457

                          wher e,

                          l Low'  :  hei ght  at  l owest                =    342. 500 ( c m)

                          Bet a  :  c harac t eri st i c  val ue

                               Bet a = 4  (  kh*  D /  (  4EI  ) )     =    0. 00538 ( 1/ c m)

                              where

                                I  :  Suppor t  pi l ear ea moment  o f  i nert i a  =   13600. 000 ( c m4)

                                E :  Suppor t  pi l eYoung modul us     =   2. 000 * 105( N/ mm2)

                                D :  Suppor t  pi l ewi dt h             =   35. 000 ( c m)

                               kh :  l at eral  subgrade reac t i on    =   25. 996 ( N/ c m3)

                    us e s t ee l  member,    H- 350x350x12x19 Weak)  

                     A :  c ross  s ect i onal  area of  s t ee l  mat eri al     =  171. 900 ( c m2)

                    z z  :  s ec t i on modul us  around z axi s             =  776. 000 ( c m3)

                    r y :  r adi us o f  gyrat i on of  area around y axi s  =   15. 200 ( c m)

                    r z  :  r adi us o f  gyrat i on of  area around z axi s  =    8. 890 ( c m)

 

        Shear s t r es s

          hori zont al  f orc e  act i ng on weak axi s  of  pos t .  

            Tau =  H /  (  2 *   Af  )  =    2. 470  <=   120. 000 ( N/ mm2)

                  H :  Suppor t  pi l ewor ki ng hori zont al  f orc e  =   32. 855 ( kN)

                 Af  :  Suppor t  pi l eFl ange area         =   66. 500 ( cm2)
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2. 4. 6 Suppor t  pi l e beari ng c apac i t y exami nat i on

        al l owabl e  bear i ng capaci t y

        Ra  = {  qd*  A + uSi g. l i f i   } /  2. 0   =  664. 300 ( kN)

          (  const ruct i on met hod:  dr i vi ng )

 

          wher e

                 qd:  ul t i mat e beari ng c apaci t y at  t i p ground  = 6200. 00

                      qd  = 200Al p. N

                 N :  Support  pi l eN val ue  o f  so i l  l ayer  at  t i p=    31. 00

                     Support  pi l e  bec aus e l ess  t han 2m t hi c kness  o f  s ound l ayer  f r om pi l e  t i p

                     N- val ue  i n l ower  gr ound i s N- val ue  o f  t i p ground Support  pi l e .

                       upper  l i mi t  i s  40.

                 A :  Support  pi l et i p ar ea                    =  0. 12 ( m2)

                 u :  Support  pi l ePeri met er                    =   1. 400 ( m)

                 l i :  t hi c kness  t o  be consi dered c i rc umf er ence  f r i c t i on

                 f i :  maxi mum s ki n f r i ct i on i n t he l ayer  c onsi der ed f r i c t i on

                      f i =2Bet aNs ( sand)

                         Ns upper  l i mi t  i s  50.

                      f i =10Bet aNc ( Nc: N- val ue)  ,  f i =Bet aNc ( Nc: c ohes i on) ( c l ay)

                         where ,  Nc( N- val ue  10*  Nc)  upper l i mi t  i s 150.

             Si g. l i f i :  c i r cumf er enc e f r i ct i on                =   406. 500

 l i ( m)     Ns     Nc    f i ( kN/ m2)    l i *  f i   

  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  1. 000
  0. 250

    4. 0
    8. 0
   19. 0
   16. 0
   26. 0
   19. 0
   25. 0
   25. 0
   50. 0
   45. 0

 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -
 - - - - - -

      8. 000
     16. 000
     38. 000
     32. 000
     52. 000
     38. 000
     50. 000
     50. 000
    100. 000
     90. 000

    8. 000 
   16. 000 
   38. 000 
   32. 000 
   52. 000 
   38. 000 
   50. 000 
   50. 000 
  100. 000 
   22. 500 

                Al p.  :  coef f i c i ent  of  t i p bear i ng capac i t y f or  c onst r uc t i on met hod  = 1. 0

                Bet a :  coef f i c i ent  of  s ki n f r i ct i on f or  c onst r uc t i on met hod         = 1. 0

 

      max axi al  f or ce  act i ng on Support  pi l e    Crawl er  cr ane s i de hang( Paral l el )

        N max  =    353. 659 ( kN)   <=   664. 300 ( kN)
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2. 5 Hor i .  j oi nt  Des i gn

2. 5. 1 Hori .  j o i nt  c hec ki ng

    Desi gn Hor i .  j o i nt  as  a member rece i vi ng c ompr es s i on f orc e .

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      compress i on f or c e ac t i ng on Hor i .  j o i nt  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by s i ngl e  Hor i .  j o i nt .

        Set  bot h si des  of  Suppor t  pi l e

         N     = H /  2 =   65. 710 ( kN)

         Si g. c  = N /  A =   27. 714 ( N/ mm2)  <= Si g. ca =  123. 770 ( N/ mm2)

            where

                  H :  compress i ve  f or ce  ac t i ng on a f rame pl ane =  131. 420 ( kN)

              Si g. c  :  axi al  di rec t i on c ompress i ve st r es s

             Si g. ca :  al l owabl e axi al  di rect i on compr es si ve  s t ress         =  123. 770 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =   88. 106

                 Us e s t ee l  mat er i al   [ - 150x75x6. 5x10      

                 A :  c ros s  s ec t i onal  ar ea of  s t eel  mat eri al          =  23. 710( c m2)

                 l  :  buckl i ng l engt h                                =   2. 000( m)

                 r  :  r adi us of  gyrat i on of  area ar ound weak axi s     =   2. 270( c m)

 

2. 5. 2 Connec t i on par t  chec ki ng

    c ompress i on f or ce  act i ng on Hor i .  j o i nt

       T =   65. 710 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   31. 291 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                 =    0. 300 ( cm)

 

2. 6 Ver t .  brace Des i gn

2. 6. 1 Vert .  br ac e c hec ki ng

    desi gn Ver t .  br ac e  as  a member rece i vi ng Compr es s i ve f orc e

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      hori zont al  f orc e  shared by Vert .  brace  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by number  o f  Vert .  brace

         Hv = H /  n =   43. 807 ( kN)

      f orc e Ver t .  brac e ac t i ng on Compr ess i ve

         T  = Hv /  cos ( Thet a)  =   78. 974 ( kN)

            cos ( Thet a)  = l  /  (  l 2 + h2 ) 1/ 2 =    0. 555

            where

                 l  :  Support  pi l eThe mos t  shor t est  s pac i ng( l engt h)  =    2. 000 ( m)

                 h :  Hori .  j oi nt l ongest  spac i ng   =    3. 000 ( m)

      Compress i ve  s t r ess

        Si g. c  = T /  A =   41. 565 ( N/ mm2)  <= Si g. ca =   44. 023 ( N/ mm2)

            where

               Si g. ca :  al l owabl e  axi al  di rect i on compr es si ve  st ress    =   44. 023 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =  184. 900

                      Use  st ee l  mat er i al   L- 100x100x10         

                  A :  ef f ect i ve c ross  s ect i onal  ar ea of  s t eel  mat eri al  =   19. 000 ( c m2)

                  l  :  buc kl i ng l engt h                                  =    3. 606 ( m)

                  r  :  radi us  o f  gyr at i on o f  ar ea                       =    1. 950 ( c m)
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2. 6. 2 Connec t i on par t  chec ki ng

    f orc e Compr es si ve  act i ng on a brace  member

       T =   78. 974 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   37. 607 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                       =    0. 300 ( cm)
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2. 7 Summar y expor t
 

2. 7. 1 St ee l  deck summary r epor t

    s t ee l  deck :  st ee l  dec k t ype2

 

    1)  c heck r egardi ng t o  bendi ng moment

        l oad c ondi t i on       Truc k cr ane when movi ng( Paral l el )

        name of  s t eel  dec k   St ee l  deck t ype  2 ( 1000*2000)

        bendi ng moment  due t o f i xed l oad   Md   =     1. 000 ( kN. m)

        bendi ng moment  due t o l oad Mmax =    56. 875 ( kN. m)

        desi gn bendi ng moment         M    =    22. 950 ( kN. m)

        bendi ng s t r es s                Si g.  =    73. 558 <=   210. 000 ( N/ mm2)

 

    2) chec k regar di ng t o s hear  f orc e

        l oad c ondi t i on      Tr uc k l oad( Par al l e l )

        name of  s t eel  dec k  St eel  dec k t ype 2 ( 1000*2000)

        shear f or ce  due t o  f i xed l oad      Sd   =     2. 000 ( kN)

        shear f or ce  due t o  l oad    Smax =   130. 000 ( kN)

        desi gn shear f orc e            S   =    52. 400 ( kN)

        shear s t r es s                 Tau =    64. 691 <=   120. 000 ( N/ mm2)
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2. 7. 2 Mai n gi r der   Summary r epor t

 

1)  cal cul at e  bendi ng moment

    l oad c ondi t i on  Cr awl er  cr ane di agonal  hang( Paral l e l )

    desi gn obj ect  Mai n gi r der   number   2 o f  

        f i xed l oad                                 =   25. 592( kN. m)

        l oad                                       =  287. 922( kN. m)

        i mpact                    287. 922 *   0. 300  =   86. 377( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  399. 891( kN. m)

 

  2) c al c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane di agonal  hang( Par al l e l )

      desi gn obj ect  Mai n gi r der   number   2 

        f i xed l oad                                 =   17. 061( kN)

        l oad                                       =  201. 657( kN)

        i mpact                    201. 657 *   0. 300  =   60. 497( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  279. 215( kN)

 

  3) c hec ki ng s t ress

      us i ng member    H- 400x400x13x21

      web sect i on area                        Aw =    46. 540 c m2

      sect i on modul us                          Z  =  3330. 000 c m3

 

      bendi ng s t r es s              Si g.  =  M /  Z  = 120. 087 ( N/ mm2)

      al l owabl e  bendi ng s t ress     Si g. ba         = 172. 200 ( N/ mm2)

      shear st r es s                Tau =  S /  Aw  =  59. 995 ( N/ mm2)

      al l owabl e  s hear  st r ess       f s             = 120. 000 ( N/ mm2)

 

  4) def ormat i on

      Cal c ul at e  def or mat i on when bendi ng moment  i s  maxi mum i n a l oad condi t i on

      de f ormat i on                      Del .   =    0. 8106 ( c m)

      al l owabl e  def or mat i on            Del . a =    1. 5000 ( c m)
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2. 7. 3 Beam s eat  Summar y report

 

  1) Cal c ul at e bendi ng moment

      l oad c ondi t i on  Truc k l oad( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =    0. 662( kN. m)

        l oad                                       =    0. 000( kN. m)

        i mpact                      0. 000 *   0. 300  =    0. 000( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot ot al                                     =    0. 662( kN. m)

 

  2) Cal c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane s i de  hang( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =   35. 446( kN)

        l oad                                       =  226. 426( kN)

        i mpact                    226. 426 *   0. 300  =   67. 928( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  329. 800( kN)

 

  3) c hec ki ng s t ress es

      mat eri al       H- 350x350x12x19

      web sect i on area  Aw =    37. 440 c m2

      sect i on modul us    Z  =  2280. 000 c m3

 

      bendi ng s t r es s      Si g.  =  M /  Z   =   0. 290 ( N/ mm2)

        al l owabl e  bendi ng st ress  Si g. ba   = 205. 629 ( N/ mm2)

      shear st r es s        Tau =  S /  Aw   =  88. 088 ( N/ mm2)

        al l owabl e  s hear s t ress       Taua  = 120. 000 ( N/ mm2)

 

  4) def l ec t i on

      Cal c ul at e  def l ec t i on when bendi ng moment  by l i ve l oad i s  at  max. .  

      de f l ec t i on                 Del .   =     0. 0000 ( cm)

      al l owabl e  def l ec t i on       Del . a =     0. 5000 ( cm)
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2. 7. 4 Suppor t  pi l e Summary r epor t

 

    1) l oad c ondi t i on t hat  wei ght  on wor ki ng pl at f orm i s  max.  Crawl er  cr ane si de  hang( Par al l el )

                                            (  axi al  f or ce  f or  member  desi gn )

    2) Suppor t  pi l e number   3

 

    3) cal c ul at i on o f  axi al  f or ce

        f i xed l oad                                =    59. 305 ( kN)

        l oad                                      =   226. 426 ( kN)

        i mpact              226. 426 *      0. 300   =    67. 928 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                       353. 659 *   1/ 1 =   353. 659 ( kN)

 

    4) cal c ul at i on o f  hori zont al  f or ce

        f i xed l oad                                =    25. 420 ( kN)

        l oad                                      =   106. 000 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                          131. 420 ( kN)

 

    5) bendi ng moment  by hori zont al  f orc e

        Suppor t  pi l e hori zont al  f or ce  ac t i ng on si ngl e member   =    32. 855 ( kN)

        maxi mum bendi ng moment                         =    86. 812 ( kN. m)

 

    6) Suppor t  pi l e st r engt h chec k

        mat eri al  us ed  H- 350x350x12x19 Weak)

        cr os s s ec t i onal  ar ea                                  A  =   171. 900 cm2

        sect i on modul us                                       Z  =   776. 000 cm3

        radi us  of  gyr at i on o f  ar ea ar ound y axi s              Ry =    15. 200 cm

        radi us  of  gyr at i on o f  ar ea ar ound z axi s              Rz  =     8. 890 cm

        f l ange  wi dt h                                          B  =    35. 000 cm

        web sec t i on ar ea                                      Aw =    66. 500 cm2

 

          Si g. c / Si g. c az + Si g. bc z / { Si g. bao  *   (  1- Si g. c / Si g. eaz ) }   =    0. 696 <=    1. 000

          Si g. c  + Si g. bcz / (  1- Si g. c / Si g. eaz )                        =  139. 659 <=  210. 000

 

    7)  c heck bear i ng c apac i t y Support  pi l e

        max axi al  f or c e on Suppor t  pi l e     Crawl er  c r ane si de  hang( Paral l el )

          Nmax =   353. 659 <=   664. 300 ( kN)
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2. 8 Li s t  t abl e
 

2. 8. 1 St ee l  deck Li st

 s t eel    
 dec k    

 name               

 bendi ng moment  max 
                Mmax
                Si g.

 shear f or ce  max    
                Smax
                Tau 

 St eel  deck t ype 2 ( 1000*2000)                       

 Truck cr ane when movi ng( Paral l e l )                   
    56. 875 ( kN. m)                                   
    73. 558  <=    210. 000 ( N/ mm2)                    

 Truck l oad( Par al l el )                                
   130. 000 ( kN)                                      
    64. 691  <=    120. 000 ( N/ mm2)                    
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2. 8. 2 Member  l i s t  t abl e

 Mai n gi rder           

 Beam seat             
 ( Suppor t  pi l e  )      

 Support  pi l e          

 Hor i .  j oi nt           

 Hor i .  j oi nt Joi nt  par t

 Ver t .  brac e          

 Ver t .  brac eJoi nt  par t

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 l oad( sect i on)           
 l oad( bear i ng c apac i t y)  

 f orc e                   

 chec k buc kl i ng         

 bear i ng c apac i t y       

 us e                    

  c mpr  s t r es s   Si g. c    

 requi red wel di ng l engt h

 us e                    

 cmpr  st ress    Si g. c     

 requi red wel di ng l engt h

 H- 400x400x13x21                                    

 Cr awl er  c rane di agonal  hang( Par al l el )               
    399. 891 ( kN. m)                                   
   120. 087  <=    172. 200 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
   279. 215 ( kN)                                      
    59. 995  <=    120. 000 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
     0. 811  <=      1. 500 ( c m)                       

 H- 350x350x12x19                                    

 Tr uc k l oad( Par al l e l )                                
     0. 662 ( kN. m)                                    
     0. 290  <=    205. 629 ( N/ mm2)                  

 Cr awl er  c rane si de  hang( Par al l e l )                   
   329. 800 ( kN)                                      
    88. 088  <=    120. 000 ( N/ mm2)                  

 Tr uc k l oad( Par al l e l )                                
     0. 000  <=      0. 500 ( c m)                       

 H- 350x350x12x19 Weak)                               

 Cr awl er  c rane si de  hang( Par al l e l )                   
 Cr awl er  c rane si de  hang( Par al l e l )                   

 N =   353. 659 ( kN)  M =    86. 812 ( kN. m)             
 S =    32. 855 ( kN)                                  
 Si g. c  =    20. 574      Si g. b =   111. 872 ( N/ mm2)    
 Tau  =     2. 470  <=  Taua =   120. 000 ( N/ mm2)      

 eq-  1  - - - - - - -       0. 696  <=      1. 000           
 eq-  2  - - - - - - -     139. 659  <=    210. 000 ( N/ mm2)  

   353. 659  <=    664. 300 ( kN)                       

 [ - 150x75x6. 5x10                                    

    27. 714  <=    123. 770 ( N/ mm2)  ( N=   65. 710kN)    

    31. 291 ( cm)                                      

 L- 100x100x10                                       

    41. 565  <=     44. 023 ( N/ mm2)  ( T=   78. 974kN)    

    37. 607 ( cm)                                      
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3   Regi st er ed l oad dat a export
 

3. 1 Truck l oad

    1

 name :  TT43                                                           

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2
    3
    4

 l oad i nt s t y( 1 s i de) ( kN)  

           30. 000        
           65. 000        
           60. 000        
           60. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 250               
                   7. 800               
                   1. 550               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :  T25                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
          100. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :  T20                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           80. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :  T14                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           14. 000        
           56. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    5

 name :  Ready mi xed c oncr et e Truck( 3 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 08 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           54. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 200               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    6

 name :  Ready mi xed c oncr et e Truck( 5 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 88 ( m)                  

    1
    2
    3

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
           55. 000        
           30. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 160               
                   1. 880               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    7

 name :  Sur pl us so i l  Tr uc k                                             

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 90 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           34. 000        
           63. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

 

3. 2 Crawl er  c rane

    1

 name :   D408S                                                          

 s e l f  wei ght       =  480. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 470( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    4. 000( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 800( m)                                          

    2

 name :   P&H440S                                                        

 s e l f  wei ght       =  400. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 380( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 960( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 760( m)                                          

    3

 name :   P&H335AS                                                       

 s e l f  wei ght       =  350. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 280( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 790( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

    4

 name :   P&H325                                                         

 s e l f  wei ght       =  280. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    3. 950( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 030( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

 

3. 3 Truck c rane
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    1

 name :   N,- 300                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  320. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 750( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 600( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               32. 000        
               64. 000        
               64. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 850                     
                        1. 350                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :   N,- 200                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  1. 90 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 450( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  4. 800( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               40. 000        
               40. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 980                     
                        1. 240                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :   Rough t er rai n cr ane 20t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  5. 700( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 700( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               80. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 000                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :   Rough t er rai n cr ane 25t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  250. 000( kN)           out ri gger  di st anc e( movi ng)         =  6. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 200( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               25. 000        
              100. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 500                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    5

 name :   Rough t er rai n cr ane 40t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  350. 000( kN)           out ri gger  di st anc e( movi ng)         =  7. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 500( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               35. 000        
              140. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        4. 250                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

4   Regi st er ed member dat a export
 

4. 1 Mai n gi rder   Regi s t er ed dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     718. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   
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4. 2 Beam s eat  H- Beam r egi st ered dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     704. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   

 

4. 3 Beam s eat  one  s i de  U st eel

    1

 name :   [ - 250x90x9x13                                                                    

 uni t  wei ght           =     339. 0( N/ m)     s ec t i on ar ea                 Af  =    44. 07( c m2)  
 web sect i on area  Aw =    20. 16( c m2)      s ec t i on modul us                Z =    335. 0( c m3)  
 moment  o f  i nert i a  I  =    4180. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 58( cm)   
 web hei ght          h =     25. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   

    2

 name :   [ - 300x90x9x13                                                                    

 uni t  wei ght           =     374. 0( N/ m)     s ec t i on ar ea                 Af  =    48. 57( c m2)  
 web sect i on area  Aw =    24. 66( c m2)      s ec t i on modul us                Z =    429. 0( c m3)  
 moment  o f  i nert i a  I  =    6440. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 52( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   
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    3

 name :   [ - 300x90x10x15. 5                                                                 

 uni t  wei ght           =     430. 0( N/ m)     s ec t i on ar ea                 Af  =    55. 74( c m2)  
 web sect i on area  Aw =    26. 90( c m2)      s ec t i on modul us                Z =    494. 0( c m3)  
 moment  o f  i nert i a  I  =    7410. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 54( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     1. 00( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 55( c m)   

    4

 name :   [ - 380x100x10. 5x16                                                                

 uni t  wei ght           =     534. 0( N/ m)     s ec t i on ar ea                 Af  =    69. 39( c m2)  
 web sect i on area  Aw =    36. 54( c m2)      s ec t i on modul us                Z =    763. 0( c m3)  
 moment  o f  i nert i a  I  =   14500. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 78( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 05( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 60( c m)   

    5

 name :   [ - 380x100x13x20                                                                  

 uni t  wei ght           =     660. 0( N/ m)     s ec t i on ar ea                 Af  =    85. 71( c m2)  
 web sect i on area  Aw =    44. 20( c m2)      s ec t i on modul us                Z =    926. 0( c m3)  
 moment  o f  i nert i a  I  =   17600. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 76( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 30( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     2. 00( c m)   

 

4. 4 Beam s eat  L s ec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h     B  =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h     B  =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h     B  =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 5 Suppor t  pi l e Regi s t er ed dat a

    1

 name :   H- 300x300x10x15( Weak)                                                                  

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =    450. 0( cm3)       moment  of  i ner t i a             I  =    6750. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    
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    2

 name :   H- 300x300x10x15( St rong)                                                                

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =   1350. 0( cm3)       moment  of  i ner t i a             I  =   20200. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    

    3

 name :   H- 350x350x12x19 Weak)                                                                  

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =    776. 0( cm3)       moment  of  i ner t i a             I  =   13600. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

    4

 name :   H- 350x350x12x19( St rong)                                                                

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =   2280. 0( cm3)       moment  of  i ner t i a             I  =   39800. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

 

4. 6 Hor i .  j oi nt  Regi st ered dat a

    1

 name :   [ - 150x75x6. 5x10                                                                     

 uni t  wei ght              =     182. 0( N/ m)     sec t i on area                  A =    23. 71( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 27( cm)                                                       
 web hei ght             h =     15. 0( cm)       compr es si ve  f l ange  wi dt h      b =      7. 5( cm)   
 web t hi c knes s         t 1 =     0. 65( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 00( cm)   

    2

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    3

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 64( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

 

4. 7 Ver t .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                       

 uni t  wei ght              =     58. 00( N/ m)     sec t i on area              A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)       mi n area gyr at i on radi us  i v =     1. 27( cm)   
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                       

 uni t  wei ght              =     67. 20( N/ m)     sec t i on area              A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)       mi n area gyr at i on radi us  i v =     1. 48( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                       

 uni t  wei ght              =     97. 70( N/ m)     sec t i on area              A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)       mi n area gyr at i on radi us  i v =     1. 45( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 90( cm)   
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    4

 name :   L- 90x90x10                                                                      

 uni t  wei ght              =    130. 40( N/ m)     sec t i on area              A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)       mi n area gyr at i on radi us  i v =     1. 74( cm)   
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                    

 uni t  wei ght              =    146. 10( N/ m)     sec t i on area              A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)       mi n area gyr at i on radi us  i v =     1. 95( cm)   
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

 

4. 8 Hor i .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                    

 uni t  wei ght           =     58. 00( N/ m)     s ec t i on ar ea              A =    7. 527( cm2)  
 moment  o f  i nert i a i y =     1. 98( c m)       mi n ar ea gyr at i on r adi us i v =     1. 27( cm)   
 angl e edge  wi dt h   B =      6. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                    

 uni t  wei ght           =     67. 20( N/ m)     s ec t i on ar ea              A =    8. 727( cm2)  
 moment  o f  i nert i a i y =     2. 30( c m)       mi n ar ea gyr at i on r adi us i v =     1. 48( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                    

 uni t  wei ght           =     97. 70( N/ m)     s ec t i on ar ea              A =   12. 690( cm2)  
 moment  o f  i nert i a i y =     2. 25( c m)       mi n ar ea gyr at i on r adi us i v =     1. 45( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                                   

 uni t  wei ght           =    130. 40( N/ m)     s ec t i on ar ea              A =   17. 000( cm2)  
 moment  o f  i nert i a i y =     2. 71( c m)       mi n ar ea gyr at i on r adi us i v =     1. 74( cm)   
 angl e edge  wi dt h   B =      9. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                 

 uni t  wei ght           =    146. 10( N/ m)     s ec t i on ar ea              A =   19. 000( cm2)  
 moment  o f  i nert i a i y =     3. 04( c m)       mi n ar ea gyr at i on r adi us i v =     1. 95( cm)   
 angl e edge  wi dt h   B =     10. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

 

4. 9 Lat eral  j oi nt  member  1 s i de  U st eel  Regi st ered dat a

    1

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    2

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 58( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    3

 name :   [ - 300x90x9x13                                                                       

 uni t  wei ght              =     374. 0( N/ m)     sec t i on area                  A =    48. 57( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 52( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    4

 name :   [ - 300x90x10x15. 5                                                                    

 uni t  wei ght              =     430. 0( N/ m)     sec t i on area                  A =    55. 74( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 54( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 55( cm)   

 



FORUM8

4. 10 Lat er al  j oi nt  member  L sec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 11 Ret ai ni ng wal l  St eel  sheet  pi l e Regi st ered dat a

 No          s t ee l  name                  w    
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6
  7
  8

 I I                             
 I I I                            
 I I I                            
 I V                            
 VL                            
 I l w                           
 I I I w                          
 I Vw                           

     400   
     400   
     400   
     400   
     500   
     600   
     600   
     600   

   100 
   125 
   130 
   170 
   200 
   130 
   180 
   210 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
    61. 8 
    81. 6 
   106. 0 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  131. 20 
  173. 20 
  225. 50 

    8740 
   16800 
   17400 
   38600 
   63000 
   13000 
   32400 
   56700 

      874 
     1340 
     1340 
     2270 
     3150 
     1000 
     1800 
     2700 

 

4. 12 Ret ai ni ng wal l  so l di er  l at eral  s heet  pi l e  Regi st er ed dat a

 No          s t ee l  name            
  H  
 ( mm)

  B  
 ( mm)

   t w  
  ( mm)  

  t f  
 ( mm)

   A   
 ( c m2)  

   w   
 ( kg/ m)

   I x  
 ( cm4)  

   Zx   
 ( c m3)   

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13

 H- 100x100x 6x 8               
 H- 125x125x 6x 9               
 H- 150x150x 7x10               
 H- 175x175x 7x11               
 H- 200x200x 8x12               
 H- 250x250x 9x14               
 H- 300x300x10x15               
 H- 350x350x12x19               
 H- 400x400x13x21               
 H- 400x400x18x28               
 H- 400x400x20x35               
 H- 400x400x30x50               
 H- 400x400x45x70               

  100
  125
  150
  175
  200
  250
  300
  350
  400
  414
  428
  458
  498

  100
  125
  150
  175
  200
  250
  300
  350
  400
  405
  407
  417
  432

    6. 0
    6. 5
    7. 0
    7. 5
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0
   18. 0
   20. 0
   30. 0
   45. 0

    8
    9
   10
   11
   12
   14
   15
   19
   21
   28
   35
   50
   70

  21. 59
  30. 00
  39. 65
  51. 42
  63. 53
  91. 43
 118. 40
 171. 90
 218. 70
 295. 40
 360. 70
 528. 60
 770. 10

   16. 9
   23. 6
   31. 1
   40. 4
   49. 9
   71. 8
   93. 0
  135. 0
  172. 0
  232. 0
  283. 0
  415. 0
  605. 0

    378
    839
   1620
   2900
   4720
  10700
  20200
  39800
  66600
  92800
 119000
 187000
 298000

     76 
    134 
    216 
    331 
    472 
    860 
   1350 
   2280 
   3330 
   4480 
   5570 
   8170 
  12000 

 

4. 13 Ret ai ni ng wal l  Li ght wei ght  sheet  pi l e Regi st ered dat a

 No           s t eel  name           
     w     
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5

 TypeA                         
 TypeB                         
 TypeC                         
 TypeD                         
 TypeE                         

     250   
     333   
     333   
     333   
     500   

    36 
    51 
    85 
    74 
   160 

    14. 8 
    17. 9 
    19. 3 
    21. 6 
    33. 6 

   75. 40 
   68. 28 
   73. 80 
   82. 53 
   85. 70 

     107 
     510 
    2000 
     636 
    3620 

       60 
      144 
      272 
      171 
      452 
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FORUM8

1   I nput  dat a expor t

1. 1 Ti t l e
f i l e :  I br ahi mi a 40cE. F8,

t i t l e :  Dai rout  I bur ahi mi a

 

1. 2 Shape dat a
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1. 5 Des i gn condi t i on
  bas i c  condi t i on

    Appl i ed st andar d                          C. E( Road and br i dge,  Met r o.  expres sway,  Temp.  St r .  Const .  Gui d. )

    t ype  o f  wor ki ng pl at f orm                  Type  i ( wi dt hMai n gi r der   or t hogonal )

    adj acent  s pan                             Yes

    Suppor t  pi l e Foundat i on t ype               Suppor t  pi l e

  s t ee l  deck,  c oef f i c i ent

    t ype  o f  st eel  dec k                        St ee l  dec k t ype  2( Ol d Met ro- dec k)

    At  St eel  deck des i gnMai n gi r der  t reat ment  Not  consi der

    i mpact  c oef f i c i ent  st eel  dec k             0. 400

    o t her  t han st ee l  deck                     0. 300

    Hori zont al  coef f i c i ent   f i xed l oad        0. 200

                l oad        t r uc k           = 0. 100

                            heavy equi pment  = 0. 150

                Use  hori zont al  c oef f i c i ent  when t r uc k c rane i s  movi ng.

    i mpact  when hor i zont al  l oad i s cal c ul at ed   not  i nc l ude  i mpact

    i mpact  when def l ec t i on i s cal cul at ed        not  i nc l ude  i mpact

 

1. 4 Member  desi gn c ondi t i on
    Beam s eat St eel  speci f i cat i on                  H- Beam

    Beam s eat Chec k share s t r es s                   Checki ng

    Beam s eat ,  Suppor t  pi l edes i gn gui del i ne       Mai n gi rder  l oad di st r i but i on i s  c onsi der ed.

    al l owabl e def l ect i on                          l engt h of  a span/  400. 000

    maxi mum def l ect i on                            2. 500 ( cm)

    dead l oad when def l ec t i on i s  cal c ul at ed       Not  c onsi der

    Eq o f  def l ect i on f or  s i ngl e l i ve l oad         Cal cul at i on equat i on f or  1 member

    Suppor t  pi l edes i gn                            Exami ne

    Suppor t  pi l eDes i gn t i me axi al  f or ce             maxi mum axi al  f or c e /  1

    Suppor t  pi l es el f  wei ght  t r eat ment              Tot al  l engt h

    o t her  vert i cal  l oad                           0. 000 ( kN/  a member )

    Suppor t  pi l eHor i zont al  f or ce  l oad s t at us       Us e  ver t i cal  l oad when hori zont al  f orc e  i s max.

    Hori .  j o i nt hori zont al  f orc e                    by next  member i n Post  pi l e i nt er val Hori .  j o i nt i s  s har ed

    Hori .  j o i nt                                    bot h si des i ns t al l

    Beam s eat underneat hHor i .  j oi nt i ns t al l :         Not  do

    Hori .  j o i nt Joi nt  part                          wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

    Hori .  j o i nt , brace  hor i zont al  f orc e c al cul at i on met hodUs e ver t i cal  l oad when hori zont al  f orc e  i s max.

    br ac e member                                  Des i gn as  c ompress i ve  member

    br ac e connect i on                              wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

 

1.  4 Desi gn c ondi t i on
 l i ve  l oad

  i nc r ement  of  l i ve  l oad movement  o f  l i ve l oad when member sec t i on i s  c al cul at ed f or  l i ve  l oad Del . L 0. 010 ( m)

  c rawl er  cr ane l oad                    Li near  l oad

  Suppor t  pi l edes i gn

    I ncase  o f  Penet rat i on l engt h i s  not  sat i sf i ed wi t h Bet a L >= 2. 50 : desi gn as  l i mi t ed l engt h pi l e

    i ncr ease  r at e  pi l e  t op f ree bendi ng moment     1. 00

                        di spl acement               1. 25

            pi l e t op f i xed bendi ng moment          1. 10

                        di spl acement               1. 20
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1. 6 Li ve l oad f or  s t ee l  deck desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

 r ei nf or ci ng beam            

Mai n gi r der   or thogonal  t o  

 1000*  2000  

       NG    
       NG    
       NG    
       NG    
       NG    
       NG    
       NG    

            NG             

  1000*  3000 

      NG     
      NG     
      NG     
      NG     
      NG     
      NG     
      NG     

Mai n gi rder   paral l e l  t o   

 1000*  2000

     O,    
     O,    
     O,    
     O,    
     O,    
     O,    
     NG    

            NG            

   1000*  3000 

       NG     
       NG     
       NG     
       NG     
       NG     
       NG     
       NG     

    O,    :    des i gn        NG    :  not  desi gn  

 

1. 7 Li ve l oads f or  member  desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

    Mai n gi r der   or t hogonal  t o      

                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               

    Mai n gi r der   paral l el  t o      

                O,               
                O,               
                O,               
                O,               
                O,               
                O,               
                NG               

    O,    :   desi gn       NG    :   not  des i gn

 

1. 8 wor ki ng pl at f or m dat a
  Span* adj acent  span dat a

          i t em            

 mai n span l engt h         
 adj ac ent  s pan l engt h     

 s ymbol

   - -   
   - -   

   uni t   

    m    
    m    

     val ue         

        6. 000     
        6. 000     

 

  Mai n gi r der   spac i ng dat a

 No.  N Mai n gi rder   s paci ng( m)   

    1  
    2  
    3  

           2. 000         
           2. 000         
           2. 000         

 

  s t ee l  deck l ayout  dat a

 No.  F  s t ee l  deck s i ze  ( m)  

    1  
    2  
    3  

           2         
           2         
           2         

 

  Suppor t  pi l e  spac i ng

 No.  S Support  pi l e s paci ng( m)  

    1  
    2  
    3  

           2. 000        
           2. 000        
           2. 000        

 

  wi dt h,  overhang

         i t em          

 r oad wi dt h            
 gap                   
 l ef t  over hang l engt h  
 r i ght  over hang l engt h 

 s ymbol

   - -   
   - -   
   LL  
   LR  

   uni t   

    m    
    m    
    m    
    m    

     val ue        

        6. 000     
        0. 000     
        0. 500     
        0. 500     
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1. 9 f rame dat a
  wi t h or  wi t hout  Hor i .  br ac e   [  none ]

  wi t h or  wi t hout  Ver t .  br ac e   [  Yes  ]

  e l evat i on

 No.  h  f r ame spac i ng ( m)  

    1  
    2  

         2. 000     
         5. 225     

               i t em               

 Support  pi l epenet r at i on l engt h   

 ground l evel  G. L.                 

 s ymbol

   hL  

   - -   

   uni t   

    m    

    m    

     val ue         

        7. 450     

       39. 000     

 

1. 10 Suppor t  pi l edesi gn c ondi t i on
  Sand l ayer  wi t h N- val ue  more  t han 30 or  del l uvi al  c l ay wi t h more  t han 10

  embedded mor e  t han 3m i n t he  bear i ng l ayer           Not  al l ow

  Pi l e  c onst ruc t i on met hod ( not  embedded by wr i t t en above)       St r i ki ng cons t r uct i on met hod

  Di r ect l y i nput  Al p. *  Bet a                     No

  Pi l e  moment  usi ng vert i c al  brac e

  Cal c ul at i on met hod                         Chang equat i on

  Spec i f y upper  l i mi t  of  N- val ue  i n pi l e  t i p ground             Based on t he des i gn st rengt h

  Di r ect  i nput  N- val ue  at  pi l e  t i p gr ound       No

  embedment  l engt h                               7. 45 ( m)

  Young' s modul us  o f  pi l e  * 105                   2. 00 ( N/ mm2)

  Modul us of  s ubgrade l at eral  react i on       0. 00 ( kN/ m3)

  Ass ume s ound l ayer  when pi l e  t i p bear i ng c apaci t y i s cal c ul at ed

  Lower l i mi t  o f  N- val ue                    20. 000

  Fac t or  o f  Saf ey when al l owabl e  bear i ng c apac i t y i s  cal c ul at ed                  2. 0

 

1. 11 St rat a dat a

 No.   l ayer  t ype   
  l ayer     
  t hi c kness

 average    
 N- val ue    

 c oh so i l  unc    
 c mpr  s t r g( kN/ m2)  

  Al p. *  Eo  
    ( kN/ m2)

  cohes i on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     1. 000 
     5. 000 
     4. 000 
     8. 000 

     5. 000 
    15. 000 
    23. 000 
    38. 000 

        100. 000  
        100. 000  
        200. 000  
        200. 000  

   14000. 00
   42000. 00
   64400. 00
  106400. 00

    50. 000  
    50. 000  
   100. 000  
   100. 000  

 

1. 12 st eel  deck l oad di st r i but i on rat i o spec i f i cat i on
  *  t r uc k l oad di st r i but i on rat i o

  t r uc k  

Mai n gi rder   ort hogonal  t o   

             0. 40           

 Mai n gi r der   par al l e l  t o   

            0. 40           

 

  *  Cr awl er  cr ane l oad di s t r i but i on r at i o

 0 degree  
 45 degr ee  
 60 degr ee  

Mai n gi rder   ort hogonal  t o   

             0. 25           
             0. 25           
             0. 25           

Mai n gi r der   paral l el  t o    

            0. 20           
            0. 20           
            0. 20           

    Not e  ) us e t he  val ue o f  f ront  hang when movi ng.

 

  *  Tr uc k cr ane l oad di st r i but i on r at i o

 movi ng  
 wor ki ng 

Mai n gi rder   ort hogonal  t o   

             0. 40           
             0. 40           

Mai n gi rder   par al l el  t o   

            0. 40           
            0. 40           
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1. 13 St eel  deck mat er i al  dat a
  hei ght  o f  st eel  dec k    200( mm)

  *   i n case  o f  1000* 2000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  *   i n case  o f  1000* 3000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  Not e :  Web sec t i on ar ea,  sect i on modul us ar e i nput  dat a per  one  H s t ee l .

 

1. 14 Rei nf orc ement  gi r der  mat er i al  dat a
  1) name of  us i ng mat eri al   

  2) Aw                      54. 00 ( cm2)

  3) Z                       2720. 0 ( c m3)

  4) s e l f - wei ght              1880. 0 ( N/ m)

  5) s pan l engt h             2. 0 ( m)

  6) c omment  ( desc ri pt i on)

 

1. 15 Beam seat Joi nt  par t  bol t  dat a
  Suppor t  pi l e  part

    bo l t  i s not  des i gned.  

 

1. 16 Br i dge f ace( dead)  l oad

    1) l e f t  l oadi ng pos i t i on      0. 000 ( m)

    2) r i ght  l oadi ng posi t i on     0. 000 ( m)

    3) l e f t  l oad i nt ens i t y        0. 000 ( kN/ m)

    4) r i ght  l oad i nt ensi t y       0. 000 ( kN/ m)

 

1. 17 St eel  deck/ Nomi nal  l oad
  1) s t ee l  deck se l f - wei ght   1000  *   2000        2. 000 ( kN/ m2)

                            1000  *   3000        2. 000 ( kN/ m2)

               ot her                            2. 000 ( kN/ m2)

  2) nomi nal  l oad                               0. 000 ( kN/ m2)

  3) at t achment  uni t                             0. 100

 

1. 18 Sel ec t  t ruck l oad
    *   br i dge axi s di r ect i on



FORUM8

      1) l oad s e l ect i on                               I nput  l oad

      2) regi st r at i on name                            T20

      3) axi s  s pac i ng i n perpendi c ul ar  di rect i on      1. 75 ( m)

      4) number  of  wheel s                             2

      5) axi s  s pac i ng i n movi ng di rect i on ( m)

   1 -   2         4. 000 

      6) l oad i nt ens i t y ( one si de)  ( kN)

   1 
   2 

       20. 000 
       80. 000 

 

    *   per pendi cul ar  t o br i dge  axi s  di r ect i on

      1) l oad s e l ect i on  I nput  l oad

      2) l oad t ype

        P1  T20

        P2  T20

        P3  T20

 

1. 19 Tr uck l oad c ondi t i on set t i ng
    *  br i dge  axi s  di r ect i on

      1) t r ai n l oad i s  cons i der ed            No

      2) Number  i n per pendi cul ar  di r ec t i on    2 

 

1. 20 Wi dt h of  t ruck l oad set t i ng

    1) l oad on one  s i de             Consi der

    2) non- wi dt h o f  l oad ( l ef t )     0. 000 ( m)

    3) non- wi dt h o f  l oad ( r i ght )    0. 000 ( m)
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1. 21 Cr awl er  c rane l oad s el ec t i on
  1) r egi st rat i on name  D408S

  2) s e l f - wei ght                                               480. 000 ( kN)

  3) hoi s t i ng s e l f - wei ght                                      50. 000 ( kN)

  4) c ont ac t         A                                         4. 470 ( m)

  5) wi dt h          B                                         4. 000 ( m)

  6) c ont ac t  wi dt h  C                                         0. 800 ( m)

  7) apport i onment  on l at er al  oper at i on s i de                  0. 750

  8) c ont ac t  when hoi s t i ng f orwar d                            0. 750

  9) apport i onment  on oper at i on s i de  i n ort hogonal  di r ec t i on  0. 700

  10) c ont act  on operat i on si de  i n ort hogonal  di rec t i on       0. 900

 

1. 22 Wi dt h of  Crawl er  c rane non- l oad set t i ng

  1) l oad on one  s i de                                      Not  cons i der

  2) non- wi dt h o f  l oad ( l e f t )                               1. 000 ( m)

  3) non- wi dt h o f  l oad ( r i ght )                              1. 000 ( m)

  4) l ocat i on o f  heavy equi pment  i n br i dge axi s  di r ec t i on  not  spec i f y

 

1. 23 Tr uck c r ane l oad sel ec t i on
    *   at  movi ng 

      1) regi st r at i on name                          N,- 200

      2) wheel  s paci ng i n per pendi cul ar  di r ec t i on   1. 90 ( m)

      3) number  of  wheel s                           3

      4) wheel  s paci ng i n movi ng di r ec t i on ( m)

  1 -   2       3. 980   
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  2 -   3       1. 240   

      5) l oad i nt ens i t y( one  s i de)  ( kN)

   1 
   2 
   3 

     20. 000   
     40. 000   
     40. 000   

 

    *   at  oper at i ng

      1) se l f - wei ght               W          200. 000 ( kN)

      2) hoi s t i ng se l f - wei ght      T          30. 000 ( kN)

      3) out r i gger  s pac i ng ( movi ng)           4. 450 ( m)

      4) out r i gger  s pac i ng ( per pendi cul ar )    4. 800 ( m)

      5) l oad di st r i but i on rat i o  Al p.        0. 700

      6) l oad di st r i but i on rat i o  Bet a       0. 150

      7) l oad di st r i but i on rat i o  Gam.        0. 150

      8) out r i gger  wi dt h                     0. 400 ( m)

 

1. 24 Wi dt h of  Truck c r ane non- l oad set t i ng
 

    t r uc k cr ane l oad i s not  cons i dered.

 

1. 25 Dead l oad ar bi t rary pos i t i on
    Dead l oad at  any l ocat i on i s  not  i nput .
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1. 26 Spec i f y al l owabl e  st res s
  s t ee l  t ype  name                  SS400

  l oad f ac t or  o f  al l owabl e  s t r es s   1. 50

  al l owabl e st r es s

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

       di r ect  i nput  of  al l owabl e st res s        

 bend cmpr
( N/ mm2)   

 Aut o cal c
 Aut o cal c
 Aut o cal c
    210. 00
 Aut o cal c
   - - - -    
   - - - -    

  ax c mpr    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  
 Aut o c al c  
 Aut o c al c  

   ax t ns    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  

  s hear    
( N/ mm2)   

 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
   - - - -    
   - - - -    

  al l owabl e st r es s aut omat i c  c al c ul at i on(  cal c ul at e f rom f i xed number  i n t he mi ddl e of  a member  )

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

f i xed number of  mi ddl e  

 di s t anc e  
 f l ange    
 f i xed     

     - - - -   
        0  
        0  
        0  
        0  
     - - - -   
     - - - -   

 ef f ec t i ve  
 buckl i ng  
 l engt h    

     - - - -   
     - - - -   
     - - - -   
     - - - -   
        0  
        0  
     - - - -   

     member  l engt h      

 di st ance   
 f i xed     
    ( c m)    

     - - - -   
      0. 00 
      0. 00 
      0. 00 
      0. 00 
     - - - -   
     - - - -   

 e f f ec t i ve   
 buc kl i ng   
 l engt h( cm)  

     - - - -    
     - - - -    
     - - - -    
     - - - -    
      0. 00  
      0. 00  
     - - - -    

 

1. 27 Borehol e  l og o f  s t rat a
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1. 28 I ni t i al  i nput
  1) appl i ed st andar d                             C. E( Road and br i dge ,  Met ro .  express way,  Temp.  St r .  Cons t .  Gui d. )

  2) abut ment  t ype                                 Type  i

  3) adj acent  s pan                                Yes

  4) Suppor t  pi l e Foundat i on t ype                  bear i ng pi l e  embedment  l engt h      7. 450( m)

  5) s hape dat a

  *  wi dt h                                          6. 000( m)

  *  l e f t   over hang                                 0. 500( m)

  *  r i ght  over hang                                 0. 500( m)

  *  s pan                                           6. 000( m)

  *  worki ng pl at f or m hei ght                         7. 225( m)

  *  s t ee l  deck si ze                                 2. 000( m)

  *  Suppor t  pi l eBas i c  spac i ng                    2. 000( m)

  *  f r ame basi c  s paci ng                            3. 000( m)

  6) Desi gn Suppor t  pi l e

  *  Foundat i on dat a

    1. pi l e  c ons t r uc t i on met hod                   dr i ven c as t i ng

  *  Soi l  dat a

 No.       t ype     
 t hi ckness  
      ( m)   

ave  N val ue
coh so i l  cmpr  st rg
          ( kN/ m2)  

  Al p. * Eo    
    ( kN/ m2)

 cohensi on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 

   Sandy so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     1. 000 
     5. 000 
     4. 000 
     8. 000 

     5. 000 
    15. 000 
    23. 000 
    38. 000 

        100. 000   
        100. 000   
        200. 000   
        200. 000   

   14000. 00
   42000. 00
   64400. 00
  106400. 00

    50. 000  
    50. 000  
   100. 000  
   100. 000  
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2   Cal c ul at i on resul t  export
 

2. 1 St eel  dec k t ype  2 des i gn ( Ol d Met ro- dec k)
 

2. 1. 1 Sum up bendi ng s t r es s f o r eac h l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

           Bendi ng st r es s     
         1000 *  2000        
           (    N/ mm2)          

                       75. 426 

          - - - - - - - - - -           

                       19. 915 

          - - - - - - - - - -           

                       48. 928 

          - - - - - - - - - -           

                       32. 563 

          - - - - - - - - - -           

                       58. 621 

          - - - - - - - - - -           

                       32. 051 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  210. 000     

 

2. 1. 2 bendi ng st r ess  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces bendi ng s t r ess  maxi mum.

        1) l oad condi t i on  Tr uc k l oad( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) bendi ng moment  by f i xed l oad ( per  a st ee l  dec k)

 

            Md = w *  l 2/  8 =    1. 000 ( kN. m)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)
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        4) Tr uc k l oad( Paral l e l )  o f  bendi ng moment

            Mmax =   58. 332 ( kN. m)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  224. 000 ( kN/ m)

                    w2 =  224. 000 ( kN/ m)

 

        5) i n c ase  o f  Truc k l oad( Par al l e l ) ,  bendi ng moment  per  si ngl e  st ee l  sheet

            st eel  dec k t ype2  1000 *  2000

              Si g. M = Mmax *   0. 400 + Md *   20/ 100 =   23. 533 ( kN. m)

 

        6) st res ses i n a s t ee l  dec k

            Si g.  = Si g. M /  Z =   75. 426 ( N/ mm2)

              where  

                  Z:  s ect i on modul us      =  312. 000 ( c m3)
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2. 1. 3 Sum up s hear  s t r es s f o r each l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

             shear st r es s     
         1000 *  2000        
           (    N/ mm2)          

                       69. 630 

          - - - - - - - - - -           

                       15. 342 

          - - - - - - - - - -           

                       37. 692 

          - - - - - - - - - -           

                       25. 086 

          - - - - - - - - - -           

                       45. 160 

          - - - - - - - - - -           

                       24. 830 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  120. 000     

 

2. 1. 4 Shear st ress  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces Shear  s t r es s  maxi mum.

        1) l oad condi t i on  Tr uc k l oad( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) Shear  f or ce  by f i xed l oad ( per  a s t eel  dec k)

 

            Sd = w *  l  /  2 =    2. 000 ( kN)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)

 

        4) Tr uc k l oad( Paral l e l )  o f  Shear  f orc e

            Smax =  140. 000 ( kN)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  224. 000 ( kN/ m)

                    w2 =  224. 000 ( kN/ m)
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        5) i n c ase  o f  Truc k l oad( Par al l e l ) ,  Shear f or c e per  si ngl e st eel  s heet

            st eel  dec k t ype2  1000 *  2000

              Si g. S = Smax *   0. 400 + Sd *   20/ 100 =   56. 400 ( kN)

 

        6) st res ses i n a s t ee l  dec k

            Tau = Si g. S /  A =   69. 630 ( N/ mm2)

              where  

                  A:  c ros s  s ec t i onal  ar ea =    8. 100 ( c m2)
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2. 2 Mai n gi rder   Desi gn

2. 2. 1 bendi ng moment  sum up f o r eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

  bendi ng moment   
       ( kN. m)      

    - - - - - - - - - - - -   

         279. 092  

    - - - - - - - - - - - -   

         231. 160  

    - - - - - - - - - - - -   

         308. 616  

    - - - - - - - - - - - -   

         366. 064  

    - - - - - - - - - - - -   

         399. 891  

    - - - - - - - - - - - -   

         157. 289  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 2 bendi ng moment  c al cul at i on

      Cal c ul at e  l oad c ondi t i on when bendi ng moment  i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              bendi ng moment

                Md = wd *   l 2/  8 + Mo =   5. 687 *      6. 0002/  8 + 0. 000  = 25. 592( kN. m)



FORUM8

    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  129. 108 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  0. 70000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   bendi ng moment

          cr awl er  c rane bendi ng moment

            Mmax =  287. 922 ( kN. m)

              where

                  l max :  Mmax l oc at i on =    3. 105 ( m)

 

      * cr awl er  c rane bendi ng moment

            f i xed l oad                                =   25. 592( kN. m)

            cr awl er  c r ane l oad                        =  287. 922( kN. m)

            i mpac t                   287. 922 *  0. 300  =   86. 377( kN. m)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 M    =  399. 891( kN. m)
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2. 2. 3 Shear f o rc e sum up f or  eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

     Shear  f or ce   
       ( kN)      

    - - - - - - - - - - - -   

         200. 144  

    - - - - - - - - - - - -   

         154. 107  

    - - - - - - - - - - - -   

         213. 038  

    - - - - - - - - - - - -   

         244. 043  

    - - - - - - - - - - - -   

         279. 215  

    - - - - - - - - - - - -   

         118. 526  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 4 Shear f o rc e c al c ul at i on

      Cal c ul at e  l oad c ondi t i on when Shear f orc e i s  maxi mum.

        1) l oad condi t i on      Cr awl er  c r ane di agonal  hang( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 687

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 687 ( kN/ m)

                    us i ng Mai n gi rder         H- 400x400x13x21

 

            * s t r es ses  by f i xed l oad

              Shear  f orce

                Sd = wd *   l   /  2 + So =   5. 687 *      6. 000 /  2 + 0. 000  = 17. 061( kN)
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    Cal c ul at e s t r es ses  of  cr awl er  c rane ( s l ant  hoi st i ng)        2 o f  Mai n gi rder  

 

      * cal c ul at i on o f  l oad i nt ensi t y

          cr awl er  c rane l oad i nt ens i t y on oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p1 = ( W + T)  *    0. 700

                                                      / (   0. 900 *  l b *   1/ 2)  =  184. 439 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p1'                          =    0. 000 ( kN/ m)

 

          cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

            t r i angul ar  di s t r i but i on f ront  si de     p2 = ( W + T)  *    0. 300

                                                      / (   0. 900 *  l b *   1/ 2)  =   79. 045 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     p2'                          =    0. 000 ( kN/ m)

 

          l oad i nt ens i t y on f ocus  Mai n gi r der  

            t r i angul ar  di s t r i but i on f ront  si de     q1 = p1 *   Et a1 + p2 *  Et a2   =  129. 108 ( kN/ m)

            t r i angul ar  di s t r i but i on f ront  si de     q1'                             =    0. 000 ( kN/ m)

 

                  wher e

                       W  :  cr awl er  c rane se l f - wei ght                        =  480. 000 ( kN)

                       T  :  l i f t i ng l oad                                    =   50. 000 ( kN)

                       l b :  cr awl er  c rane cont act                            =   4. 470 ( m)

                      Et a1:  cr awl er  i nf l uenc e val ue on oper at i on s i de        =  0. 70000

                      Et a2:  cr awl er  i nf l uenc e val ue on non- operat i on si de    =  0. 00000
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      * cr awl er  c rane ( sl ant  hoi s t i ng)   Shear f orc e

          cr awl er  c rane Shear f or ce

            Smax =  201. 657 ( kN)

 

      * cr awl er  c rane Shear f orc e

            f i xed l oad                                =   17. 061( kN)

            cr awl er  c r ane l oad                        =  201. 657( kN)

            i mpac t                   201. 657 *  0. 300  =   60. 497( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 S    =  279. 215( kN)
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2. 2. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 400x400x13x21     

        al l owabl e  bendi ng st ress

          Si g. ba = 172. 200 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  600. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   40. 000 ( c m)

                l / b :                                                     =   15. 000

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 2. 6 Mai n gi r der   s t r es s cal c ul at i on

 

        us i ng member  H- 400x400x13x21

        bendi ng s t r es s

          Si g.  = M /  Z = 120. 087 ( N/ mm2)  <= 172. 200 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =  399. 891 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Z :  s ect i on modul us         = 3330. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  59. 995 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  279. 215 ( kN)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                Aw :  web s ec t i on ar ea      =   46. 540 ( cm2)

 

 

2. 2. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum.

        Del .  = 
5Mmaxl 2

48EI
 =     0. 811 ( c m)   <=    1. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =    287. 922 ( kN. m)

                      (  Cr awl er  c rane di agonal  hang( Par al l e l )  )

                l    :  span l engt h                      =    600. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  66600. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 3 Beam s eat  Des i gn

2. 3. 1 Sum up bendi ng moment  f o r eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 bendi ng moment  
        ( kN. m)     

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

         0. 662  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Bendi ng moment  i s t he s um of  moment  by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 2 Bendi ng moment  c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  bendi ng moment  maxi mum.

        1) l oad condi t i on    Tr uc k l oad( Par al l e l )               

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.      
 ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

     3. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  by t ruck l oad

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              r eact i on f or ce  by t rai n l oad

                Rj  = Si g.   PJi  *   Et ai     =   86. 667 ( kN)

  wheel   
   No.    

   l oad  PJi    
          ( kN)  

 i nf l uenc e val ue  on   
 r eact i on f or c e  Et ai  

     1   
     2   

       80. 000  
       20. 000  

              1. 000   
              0. 333   

 

 

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              1  Mai n gi r der   react i on f or ce  i s maxi mum,  t hen Beam s eat  bendi ng moment  i s  maxi mum.

                  i nf l uenc e val ue  o f  eac h beam

 No.     Mai n gi r der  No.       i nf l uenc e  val ue  

   1 
   2 
   3 
   4 

           G  1        
           G  2        
           G  3        
           G  4        

          1. 500  
          1. 125  
          0. 375  
          0. 000  
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                Rj i  = Rj  *   I i

 No.     Mai n gi r der  No.      
eac hMai n gi r der  ef f ec t  val ue
            I i              

      Rj i      
        ( kN)   

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

             1. 500         
             1. 125         
             0. 375         
             0. 000         

      130. 000 
       97. 500 
       32. 500 
        0. 000 

 

        6) cal c ul at e  bendi ng moment

            Si mpl e beam part

              Bendi ng moment  by f i xed l oad

                Md =    0. 662 ( kN. m)

                  wher e

                       l max :  Mmax posi t i on( f r om l ef t  s upport  po i nt )     =    2. 000 ( m)

                         wd :  se l f - wei ght                                =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19

 

              Bendi ng moment  by l oad

                Mj  =    0. 000 ( kN. m)

                  wher e

                      l max :  Mmax pos i t i on ( f r om l ef t  s upport  po i nt )     =    0. 000 ( m)
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        7) sum of  bendi ng moment

              f i xed l oad                            =    0. 662 ( kN. m)

              l oad                                  =    0. 000 ( kN. m)

              i mpac t             =    0. 000 *   0. 300 =    0. 000 ( kN. m)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                M =    0. 662 ( kN. m)
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2. 3. 3 Sum up s hear  f or ce  f or  eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 s hear  f or ce     
         ( kN)    

    - - - - - - - - - -   

       218. 529  

    - - - - - - - - - -   

       213. 169  

    - - - - - - - - - -   

       250. 286  

    - - - - - - - - - -   

       329. 800  

    - - - - - - - - - -   

       328. 855  

    - - - - - - - - - -   

       142. 553  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Shear  f orce  i s  t he  s um of  s hear f orc e by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 4 Shear f o rc e c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  s hear f orc e  maxi mum.

        1) l oad condi t i on    Cr awl er  c rane si de  hang( Par al l e l )  

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.       ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

     3. 687  
     5. 687  
     5. 687  
     3. 687  

      0. 000
      0. 000
      0. 000
      0. 000

     22. 122 
     34. 122 
     34. 122 
     22. 122 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  o f  c rawl er  c rane

          Beam seat  -  Shear f orc e  i s at  maxi mum,  c rawl er  l oad condi t i on

        reac t i on f orc e  of  cr awl er  c rane

                Rc1 = w1 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   323. 466 ( kN)

                Rc2 = w2 *   {  b *   (  a + b/ 2. 0 )  /  l 1

                            + c  *   (  d + c / 2. 0 )  /  l 2 }          =   107. 822 ( kN)

                where  

                      w1 :  c rawl er  cr ane l oad i nt ens i t y on operat i on si de

                            w1 = ( W + T)  /  l b *  0. 750        =   88. 926 ( kN/ m)

                      w2 :   cr awl er  c rane l oad i nt ens i t y on non- oper at i on s i de

                            w2 = ( W + T)  /  l b *  0. 250        =   29. 642 ( kN/ m)

                       a :  unl oadi ng l engt h i n l ef t  s pan        =    3. 765 ( m)

                       b :  l oadi ng l engt h i n l ef t  span          =    2. 235 ( m)

                       c  :  l oadi ng l engt h i n r i ght  s pan         =    2. 235 ( m)

                       d :  unl oadi ng l engt h i n r i ght  span       =    3. 765 ( m)

                       W :  c rawl er  cr ane s el f - wei ght             =  480. 000 ( kN)

                       T :  l i f t i ng l oad                         =   50. 000 ( kN)

                      l b :  c rawl er  cr ane c ont act                 =    4. 470 ( m)

                      l 1 :  l engt h o f  l e f t  span                  =    6. 000 ( m)

                      l 2 :  l engt h o f  r i ght  s pan                 =    6. 000 ( m)
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             Beam s eat  of  Shear f or ce  i s  at  maxi mum,  cr awl er  l oad condi t i on

 No.     Mai n gi r der  No.       eachMai n gi rder  reac t i on f or c e( kN)   

   1 
   2 
   3 
   4 

          G  1         
          G  2         
          G  3         
          G  4         

                  97. 040            
                 226. 426            
                  75. 475            
                  32. 347            

 

 

        6) cal c ul at e  s hear  f orc e

            Si mpl e beam part

              Shear  f orce  by f i xed l oad

                Sd =   35. 446 ( kN)

                      wher e

                            l  :  s pan l engt h          =    2. 000  ( m)

                           wd :  s el f - wei ght           =    1. 3240 ( kN/ m)

                        member  us ed       H- 350x350x12x19
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              s hear  f orce  by l oad

                Sj  =  226. 426 ( kN)

 

        7) sum of  shear  f or ce

              f i xed l oad                            =   35. 446 ( kN)

              l oad                                  =  226. 426 ( kN)

              i mpac t             =  226. 426 *   0. 300 =   67. 928 ( kN)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                S =  329. 800 ( kN)
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2. 3. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 350x350x12x19     

        al l owabl e  bendi ng st ress

          Si g. ba = 205. 629 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  200. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   35. 000 ( c m)

                l / b :                                                     =    5. 714

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 3. 6 Beam s eat  s t r ess  c al cul at i on

 

        us i ng member  H- 350x350x12x19

        bendi ng s t r es s

          Si g.  = M /  Z =   0. 290 ( N/ mm2)  <= 205. 629 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =    0. 662 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                Z :  s ect i on modul us         = 2280. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  88. 088 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  329. 800 ( kN)

                      (  Cr awl er  c rane s i de  hang( Paral l e l )  )

                Aw :  web s ec t i on ar ea      =   37. 440 ( cm2)

 

 

2. 3. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum i n a s i mpl e  beam sect i on

        Del .  = 
5Mmaxl 2

48EI
 =     0. 000 ( c m)   <=    0. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =      0. 000 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                l    :  span l engt h                      =    200. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        =  39800. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 4 Suppor t  pi l e Desi gn

2. 4. 1 The axi al  f or c e and hori zont al  f or c e of  Support  pi l e f or  eac h l oad

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

       axi al  f or c e at  max      

 Suppor t  pi l eNo.    

      - - - -          

         2         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         3         

      - - - -          

         2         

      - - - -          

      - - - -          

axi al  f orc e
     ( kN)   

  - - - - - - - -  

    240. 837

  - - - - - - - -  

    235. 477

  - - - - - - - -  

    272. 594

  - - - - - - - -  

    352. 108

  - - - - - - - -  

    351. 163

  - - - - - - - -  

    164. 861

  - - - - - - - -  

  - - - - - - - -  

 hori zont al  
 f orc e      
     ( kN)    

  - - - - - - - -   

     34. 667 

  - - - - - - - -   

     72. 000 

  - - - - - - - -   

     79. 500 

  - - - - - - - -   

     79. 500 

  - - - - - - - -   

     79. 500 

  - - - - - - - -   

     23. 540 

  - - - - - - - -   

  - - - - - - - -   

 

2. 4. 2 Axi al  f o rc e c al c ul at i on f o r member  des i gn

   Cal cul at e  f or  t he l oad condi t i on when axi al  f or ce  i s  maxi mum.

   For  pi l e st r es s and beari ng c apaci t y of  Support  pi l e , use  maxi mum axi al  f or ce  mul t i pl i ed by 1/ 1 .

        1) Load condi t i on  Cr awl er  c rane si de  hang( Par al l e l )

        2) Support  pi l e  Number       3

            Checki ng Support  pi l e  l ef t     Si mpl e beam par t

            Checki ng Support  pi l e  l ef t  s ec t i on Number  o f  Mai n gi rder      = 1

 No.     Mai n gi rder  No.       

   1           G  2          

            Checki ng Support  pi l e  r i ght     Si mpl e beam part

            Checki ng Support  pi l e  r i ght  sect i on Number of  Mai n gi r der      = 1

 No.     Mai n gi rder  No.       

   1           G  3          
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        3) cal c ul at e  max axi al  f or ce

            si mpl e beam + si mpl e  beam

              axi al  f orce  by f i xed l oad

                Nd  = Ndl  + Ndr  + nd                 =    57. 754 ( kN)

                  wher e

                      Ndl  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( l ef t )

                      Ndl  = Si g. (  Rdi  *   l Li  )  /  l k1  =    0. 000 ( kN)

 No.     Mai n gi r der  No.      
     Rdi    
       ( kN)

     l Li     
       ( m)   

   1           G  2              34. 122       0. 000 

                      Ndr  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( r i ght )

                      Ndr  = Si g. (  Rdj  *   l Rj  )  /  l k2  =   34. 122 ( kN)

 No.     Mai n gi r der  No.      
     Rdj    
       ( kN)

     l Rj     
       ( m)   

   1           G  3              34. 122       2. 000 

 

                nd :  axi al  f or ce  by s el f - wei ght

                Beam s eat Sel f  wei ght          1. 324 *   (  ( l k1 + l k2)  /  2. 0 )  =    2. 648 ( kN)

                Hor i .  j oi nt           0. 182 *   l s1 *  2              =    0. 728 ( kN)

                Hor i .  brac e          0. 000 *   l s2                   =    0. 000 ( kN)

                Ver t .  brac e          0. 146 *   l v                    =    0. 826 ( kN)

                Suppor t  pi l eSel f  wei ght          1. 324 *   l ,UI                   =   19. 430 ( kN)

                o t her  l oad                                          =    0. 000 ( kN)

                - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                t ot al                                                    23. 632 ( kN)

                  wher e

                    l k1 :  l e f t  s pan l engt h o f  si mpl e  beam      =    2. 000 ( m)

                    l k2 :  r i ght  s pan l engt h of  si mpl e  beam     =    2. 000 ( m)

                    l s 1 :  Hori .  j oi nt Lengt h                    =    2. 000 ( m)

                          l s 1 = ( ( l k1+l k2)  /  2. 0)  *  1

                    l s 2 :  Hori .  braceLengt h                    =    0. 000 ( m)

                     l v :  Vert .  braceLengt h                    =    5. 657 ( m)

                          l v = Si g. l vn

                          l v1 = l k12+ 2. 0002 + l k22+ 2. 0002 =    5. 657 ( m)

                   l ,UI  :  Suppor t  pi l eLengt h                    =   14. 675 ( m)
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              axi al  f orce  by l oad

                Nj    =  Nj l  + Nj r                       =   226. 426 ( kN)

                  wher e

                        Nj l  :  axi al  f or c e by l oad on si mpl e  beam ( l e f t )

                        Nj l  = Si g. (  Rj i  *  l Li  )  /  l k1  =    0. 000 ( kN)

 No.      Mai n gi r der  No.      
     Rj i    
       ( kN)

     l Li     
       ( m)   

   1           G  2              75. 475       0. 000 

                        Nj r  :  axi al  f or c e by l oad on si mpl e  beam ( r i ght )

                        Nj r   = Si g. (  Rj j  *   l Rj  )  /  l k2  =  226. 426 ( kN)

 No.     Mai n gi r der  No.           Rj j    
       ( kN)

     l Rj     
       ( m)   

   1           G  3             226. 426       2. 000 

 

              member desi gn axi al  f or ce

                  f i xed l oad                      =   57. 754 ( kN)  

                  l oad                            =  226. 426 ( kN)

                  i mpact         226. 426 *  0. 300  =   67. 928 ( kN)

                  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                  t ot al                        N  =  352. 108 ( kN)

                member  des i gn axi al  f or c e i s  1/ 1    N *   1/ 1  =  352. 108 ( kN)
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2. 4. 3 Hori zont al  f or c e c al cul at i on

      1)  hor i zont al  f orce  by f i xed l oad

          Hd = ( W1 + W2 + W3 + W4 + W5 + W6 + W7)  *  kh   =  25. 284 ( kN)

            W1 :  wei ght  o f  s t eel  deck* nomi nal  l oad 

                  W1 = (  Wf 1 *   Bf 1 + Wf 2 *  Bf 2 )

                                         *   (  l  + l s i de  )  /  2. 0      =  72. 000 ( kN)

                      Wf 1 :  st ee l  dec k 2m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 1 :  st ee l  dec k 2m + wi dt h di r ec t i on          =   6. 000 ( m)

                      Wf 2 :  st ee l  dec k 3m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 2 :  st ee l  dec k 3m + wi dt h di r ec t i on          =   0. 000 ( m)

                        l  :  span l engt h                              =   6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h                     =   6. 000 ( m)

            W2 :  dead l oad wei ght  o f  wheel  guard

                  W2 = (  WL + WR )  *  (  l  + l s i de )  /  2. 0 =   0. 000 ( kN)

                       WL :  dead l oad o f  l ef t  wheel  guard            =   0. 000 ( kN/ m)

                       WR :  dead l oad o f  r i ght  wheel  guar d           =   0. 000 ( kN/ m)

            W3 :  Mai n gi r der  Wei ght

                  W3 = N *   WN *   (  l  + l s i de )  /  2. 0                =  40. 488 ( kN)

                       N  :  Mai n gi rder  Member s number                       = 4 

                       WN :  Mai n gi rder  Sel f  wei ght                        =   1. 687 ( kN/ m)

            W4 :  Beam seat Wei ght    

                  W4 = WH *  l H                                      =   9. 268 ( kN)

                       WH :  Beam seat Sel f  wei ght                        =   1. 324 ( kN/ m)

                       l H :  Beam seat  l engt h                              =   7. 000 ( m)

            W5 :  Hori .  j o i nt Wei ght  

                  W5 = Ws 1 *   l s 1 *   2                               =   2. 184 ( kN)

                      Ws1 :  Hori .  j oi nt Wei ght                         =   0. 182 ( kN/ m)

                      l s1 :  Hori .  j oi nt Lengt h                        =   6. 000 ( m)

            W6 :  Hori .  br aceWei ght  

                  W6 = Ws 2 *   l s 2 /  2. 0                              =   0. 000 ( kN)

                      Ws2 :  Hori .  braceSel f  wei ght                        =   0. 000 ( kN/ m)

                      l s2 :  Hori .  braceExt ensi on                       =   0. 000 ( m)

            W7 :  Vert .  br aceWei ght  

                  W7 = Wv *  l v                                      =   2. 479 ( kN)

                      Wv  :  Vert .  braceSel f  wei ght                        =   0. 146 ( kN/ m)

                      l v  :  Vert .  braceExt ensi on                       =  16. 971 ( m)

            kh :  coef f i c i ent  f or  hori zont al  f orce es t i mat e

                  kh =   0. 200
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      2)  hor i zont al  l oad by hori zont al  f or ce

          Hj   =  R *  kh        =   79. 500 ( kN)

            R :  l oad c ase   [  Crawl er  cr ane f ont  hang( Paral l el )  ]

              R  =  W + T            =   530. 000 ( kN)

                where

                      W :  heavi es t  machi ne  wei ght                   =   480. 000 ( kN)

                            I n c ase  t ruc k l oad,  reac t i on f orc e  by t r uck l oad on worki ng

                            pl at f or m i s  t aken.

                      T :  l i f t i ng l oad(  zero  when t r uck l oad )      =    50. 000 ( kN)

 

           kh :  c oef f i c i ent  f or  hor i zont al  f or ce est i mat e

                kh  =  0. 150

 

      3) sum of  hori zont al  f orc e

            f i xed l oad                      =   25. 284 ( kN)

            l oad                            =   79. 500 ( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                            =  104. 784 ( kN)
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2. 4. 4 Bendi ng moment  by hori zont al  f orc e( pi l e t op f i xed)

   Cal cul at e  bendi ng moment  and di s pl ac ement  usi ng Chang' s equat i on ass umi ng i nf i ni t e pi l e.

   Si nce  t op o f  s uppor t  pi l e  are  connec t ed wi t h l at er al  beams ,  hor i zont al  f or ce  at  t op o f

   t r ans mi t s  t o  t he  bot t om of  l at er al  beams.

   Us e  bi gger  val ue  e i t her  c onst r ai ned moment  at  pi l e  t op or  max bendi ng moment  i n s ubgr ound.

 

          hori zont al  f orc e  on Support  pi l e

            H    = Si g. H /  n                                          =   26. 196 ( kN)

              where

                  Si g. H : hor i zont al  f or c e ac t i ng on one  f rame pl ane   =  104. 784 ( kN)

                      n : Support  pi l eMembers  number                           = 4

 

          cons t rai ned moment  at  pi l e t op

            Mo   = (  1 + Bet ah )  *  H /  2Bet a                                  =   90. 087 ( kN. m)

          max bendi ng moment  i n s ubgr ound

            Mmax = -  H /  2Bet a *   (  1 + (  Bet ah ) 2) 1/ 2 *  exp (  -  Bet al m )   =   52. 837 ( kN. m)

            dept h at  max bendi ng moment  i n s ubground

            l m   = 1 /  Bet a *  t an- 1(  1 / Bet ah )                                =    0. 506 ( m)

          hori zont al  di spl ac ement  at  pi l e t op

            Del .      = ( (  1 + Bet ah ) 3+ 2 )  *   H /  (  12 EI Bet a3)                 =    2. 684 ( cm)

              where

                    h :  above gr ound l engt h          =      5. 225 ( m)

                    I  :  Suppor t  pi l earea moment  of  i ner t i a  =     13600. 000 ( cm4)

                    E :  Suppor t  pi l eYoung modul us    =     2. 000 *   105( N/ mm2)

 

          pi l e  char ac t eri s t i c  val ue

            Bet a   = 4  (  kh*  D /  (  4EI  ) )   =    0. 00605 ( 1/ cm)

              where

                  D :  Suppor t  pi l ewi dt h                                       =   35. 000 ( c m)

 

          subgr ade react i on coef f i c i ent  i n l at eral  di rect i on

            kh   = kho* ( BH/ 30) - 3/ 4    =   41. 647   ( N/ c m3)

            kho   = 1/ 30* Al p. *  Eo       =   83. 860 ( N/ cm3)

            BH   = ( D/ Bet a) 1/ 2          =   76. 281 ( cm)

              where

                 BH :  pi l e  c onver si on wi dt h of  l oad

              Al p. *  Eo :  aver age Al p. *  Eo  i n range of 1/ Bet a  =   2515. 789 ( N/ c m2)
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2. 4. 5 Suppor t  pi l e buc kl i ng st abi l i t y c hec k

        Becaus e  Suppor t  pi l e  buc kl i ng poss i bl y occ ur  under axi al  di r ect i on f orc e  and bendi ng moment ,  

      chec k t he  s t abi l i t y on buc kl i ng us i ng next  2 equat i ons.

          Si g. c  /  Si g. caz  +  Si g. bc z /  {  Si g. bao  *  (  1 -  Si g. c  /  Si g. eaz )  }

                                                          =     0. 765  <=  1. 0

          Si g. c  + Si g. bcz  /  (  1 -  Si g. c  /  Si g. eaz )

                                                          =   149. 785  <=  Si g. c al

     where

         Si g. c  :  compr ess i ve  s t r ess  i n axi al  di rec t i on =    20. 483 ( N/ mm2)

         Si g. bc z :  moment  compres si ve  s t ress  by bendi ng moment  around weak axi s .

                   Si g. bc z    =  Mz /  zz                 =   116. 091 ( N/ mm2)

         Si g. c az :  al l owabl e  c ompress i ve  s t r es s i n axi al  di rec t i on ar ound weak axi s = 136. 979( N/ mm2)

                          l k/ r  <= 18 - - -  Si g. c az = 210

                    18 <  l k/ r  <= 92 - - -  Si g. c az = {  140 -  0. 82 *  (  l k/ r  -  18 )  }  *   1. 50

                    92 <  l k/ r        - - -  Si g. c az = 1200000 /  {  6700 + (  l k/ r  ) 2}  *   1. 50

                          l k/ r  =    687. 789 /   8. 890 =   77. 367 

 

         Si g. bao :  upper l i mi t  o f  al l owabl e compress i ve  s t r es s  wi t hout  l ocal  buc kl i ng

                                                      =   210. 000 ( N/ mm2)

         Si g. c al  :  al l owabl e  s t r ess  o f  f ree ext ens i on pl at e  under comp st ress  about  l ocal  buc kl i ng

                   where b'  <= 13. 1t '          =   210. 000 ( N/ mm2)

         Si g. eaz :  Eul er  buc kl i ng s t r engt h around weak axi s

                   Si g. eaz    = 1200000 /  (  l k/ rz ) 2 =   200. 481 ( N/ mm2)

 

          N :  Support  pi l e  act i ng axi al  f orc e        =   352. 108 ( kN)

         Mz :  bendi ng moment  around z  axi s                =    90. 087 ( kN. m)

         l k :  buc kl i ng l engt h                            =   687. 789 ( c m)

        l Low:  l owes t  desi gn span,  hei ght  at  l owest  i s  added 1/ Bet a( l k r ef er ence  val ue,  f i xed val ue) .

                l Low = l Low'  + 1/ Bet a = 522. 500 + 165. 289 = 687. 789

                          wher e,

                          l Low'  :  hei ght  at  l owest                =    522. 500 ( c m)

                          Bet a  :  c harac t eri st i c  val ue

                               Bet a = 4  (  kh*  D /  (  4EI  ) )     =    0. 00605 ( 1/ c m)

                              where

                                I  :  Suppor t  pi l ear ea moment  o f  i nert i a  =   13600. 000 ( c m4)

                                E :  Suppor t  pi l eYoung modul us     =   2. 000 * 105( N/ mm2)

                                D :  Suppor t  pi l ewi dt h             =   35. 000 ( c m)

                               kh :  l at eral  subgrade reac t i on    =   41. 647 ( N/ c m3)

                    us e s t ee l  member,    H- 350x350x12x19 Weak)  

                     A :  c ross  s ect i onal  area of  s t ee l  mat eri al     =  171. 900 ( c m2)

                    z z  :  s ec t i on modul us  around z axi s             =  776. 000 ( c m3)

                    r y :  r adi us o f  gyrat i on of  area around y axi s  =   15. 200 ( c m)

                    r z  :  r adi us o f  gyrat i on of  area around z axi s  =    8. 890 ( c m)

 

        Shear s t r es s

          hori zont al  f orc e  act i ng on weak axi s  of  pos t .  

            Tau =  H /  (  2 *   Af  )  =    1. 970  <=   120. 000 ( N/ mm2)

                  H :  Suppor t  pi l ewor ki ng hori zont al  f orc e  =   26. 196 ( kN)

                 Af  :  Suppor t  pi l eFl ange area         =   66. 500 ( cm2)
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2. 4. 6 Suppor t  pi l e beari ng c apac i t y exami nat i on

        al l owabl e  bear i ng capaci t y

        Ra  = {  qd*  A + uSi g. l i f i   } /  2. 0   =  426. 965 ( kN)

          (  const ruct i on met hod:  dr i vi ng )

 

          wher e

                 qd:  ul t i mat e beari ng c apaci t y at  t i p ground  = 4380. 00

                      qd  = 200Al p. N

                 N :  Support  pi l eN val ue  o f  so i l  l ayer  at  t i p=    21. 90

                     N = ( N1 + N2)  /  2

                       upper  l i mi t  i s  40.

                 N1:  Support  pi l eN val ue  at  t i p posi t i on     = 23. 00

                 N2:  Support  pi l e  i n t he  r ange of  2m above f r om t i p

                     aver age  N- val ue                         = 20. 80

                 A :  Support  pi l et i p ar ea                    =  0. 12 ( m2)

                 u :  Support  pi l ePeri met er                    =   1. 400 ( m)

                 l i :  t hi c kness  t o  be consi dered c i rc umf er ence  f r i c t i on

                 f i :  maxi mum s ki n f r i ct i on i n t he l ayer  c onsi der ed f r i c t i on

                      f i =2Bet aNs ( sand)

                         Ns upper  l i mi t  i s  50.

                      f i =10Bet aNc ( Nc: N- val ue)  ,  f i =Bet aNc ( Nc: c ohes i on) ( c l ay)

                         where ,  Nc( N- val ue  10*  Nc)  upper l i mi t  i s 150.

             Si g. l i f i :  c i r cumf er enc e f r i ct i on                =   226. 700

 l i ( m)     Ns     Nc    f i ( kN/ m2)    l i *  f i   

  1. 000
  5. 000
  1. 450

    5. 0
   15. 0
   23. 0

 - - - - - -
 - - - - - -
 - - - - - -

     10. 000
     30. 000
     46. 000

   10. 000 
  150. 000 
   66. 700 

                Al p.  :  coef f i c i ent  of  t i p bear i ng capac i t y f or  c onst r uc t i on met hod  = 1. 0

                Bet a :  coef f i c i ent  of  s ki n f r i ct i on f or  c onst r uc t i on met hod         = 1. 0

 

      max axi al  f or ce  act i ng on Support  pi l e    Crawl er  cr ane s i de hang( Paral l el )

        N max  =    352. 108 ( kN)   <=   426. 965 ( kN)
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2. 5 Hor i .  j oi nt  Des i gn

2. 5. 1 Hori .  j o i nt  c hec ki ng

    Desi gn Hor i .  j o i nt  as  a member rece i vi ng c ompr es s i on f orc e .

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      compress i on f or c e ac t i ng on Hor i .  j o i nt  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by di vi di ng i nt o Support  pi l e  wi t h t he  s pac i ng cor respondi ng t o  Hor i .  j o i nt

        Set  bot h si des  of  Suppor t  pi l e

         N  = H /  n /  2 =   17. 464 ( kN)

         Si g. c  = N /  A =    7. 366 ( N/ mm2)  <= Si g. ca =  123. 770 ( N/ mm2)

            where

                  H :  compress i ve  f or ce  ac t i ng on a f rame pl ane =  104. 784 ( kN)

                  n :  Hor i .  j o i nt number       =  3 

              Si g. c  :  axi al  di rec t i on c ompress i ve st r es s

             Si g. ca :  al l owabl e axi al  di rect i on compr es si ve  s t ress         =  123. 770 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =   88. 106

                 Us e s t ee l  mat er i al   [ - 150x75x6. 5x10      

                 A :  c ros s  s ec t i onal  ar ea of  s t eel  mat eri al          =  23. 710( c m2)

                 l  :  buckl i ng l engt h                                =   2. 000( m)

                 r  :  r adi us of  gyrat i on of  area ar ound weak axi s     =   2. 270( c m)

 

2. 5. 2 Connec t i on par t  chec ki ng

    c ompress i on f or ce  act i ng on Hor i .  j o i nt

       T =   17. 464 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =    8. 316 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                 =    0. 300 ( cm)

 

2. 6 Ver t .  brace Des i gn

2. 6. 1 Vert .  br ac e c hec ki ng

    desi gn Ver t .  br ac e  as  a member rece i vi ng Compr es s i ve f orc e

      l oad c ondi t i on    Cr awl er  c rane f ont  hang( Paral l e l )

      hori zont al  f orc e  shared by Vert .  brace  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by number  o f  Vert .  brace

         Hv = H /  n =   34. 928 ( kN)

      f orc e Ver t .  brac e ac t i ng on Compr ess i ve

         T  = Hv /  cos ( Thet a)  =   49. 396 ( kN)

            cos ( Thet a)  = l  /  (  l 2 + h2 ) 1/ 2 =    0. 707

            where

                 l  :  Support  pi l eThe mos t  shor t est  s pac i ng( l engt h)  =    2. 000 ( m)

                 h :  Hori .  j oi nt l ongest  spac i ng   =    2. 000 ( m)

      Compress i ve  s t r ess

        Si g. c  = T /  A =   25. 998 ( N/ mm2)  <= Si g. ca =   64. 891 ( N/ mm2)

            where

               Si g. ca :  al l owabl e  axi al  di rect i on compr es si ve  st ress    =   64. 891 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =  145. 048

                      Use  st ee l  mat er i al   L- 100x100x10         

                  A :  ef f ect i ve c ross  s ect i onal  ar ea of  s t eel  mat eri al  =   19. 000 ( c m2)

                  l  :  buc kl i ng l engt h                                  =    2. 828 ( m)

                  r  :  radi us  o f  gyr at i on o f  ar ea                       =    1. 950 ( c m)
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2. 6. 2 Connec t i on par t  chec ki ng

    f orc e Compr es si ve  act i ng on a brace  member

       T =   49. 396 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   23. 522 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                       =    0. 300 ( cm)
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2. 7 Summar y expor t
 

2. 7. 1 St ee l  deck summary r epor t

    s t ee l  deck :  st ee l  dec k t ype2

 

    1)  c heck r egardi ng t o  bendi ng moment

        l oad c ondi t i on       Truc k l oad( Paral l el )

        name of  s t eel  dec k   St ee l  deck t ype  2 ( 1000*2000)

        bendi ng moment  due t o f i xed l oad   Md   =     1. 000 ( kN. m)

        bendi ng moment  due t o l oad Mmax =    58. 332 ( kN. m)

        desi gn bendi ng moment         M    =    23. 533 ( kN. m)

        bendi ng s t r es s                Si g.  =    75. 426 <=   210. 000 ( N/ mm2)

 

    2) chec k regar di ng t o s hear  f orc e

        l oad c ondi t i on      Tr uc k l oad( Par al l e l )

        name of  s t eel  dec k  St eel  dec k t ype 2 ( 1000*2000)

        shear f or ce  due t o  f i xed l oad      Sd   =     2. 000 ( kN)

        shear f or ce  due t o  l oad    Smax =   140. 000 ( kN)

        desi gn shear f orc e            S   =    56. 400 ( kN)

        shear s t r es s                 Tau =    69. 630 <=   120. 000 ( N/ mm2)
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2. 7. 2 Mai n gi r der   Summary r epor t

 

1)  cal cul at e  bendi ng moment

    l oad c ondi t i on  Cr awl er  cr ane di agonal  hang( Paral l e l )

    desi gn obj ect  Mai n gi r der   number   2 o f  

        f i xed l oad                                 =   25. 592( kN. m)

        l oad                                       =  287. 922( kN. m)

        i mpact                    287. 922 *   0. 300  =   86. 377( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  399. 891( kN. m)

 

  2) c al c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane di agonal  hang( Par al l e l )

      desi gn obj ect  Mai n gi r der   number   2 

        f i xed l oad                                 =   17. 061( kN)

        l oad                                       =  201. 657( kN)

        i mpact                    201. 657 *   0. 300  =   60. 497( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  279. 215( kN)

 

  3) c hec ki ng s t ress

      us i ng member    H- 400x400x13x21

      web sect i on area                        Aw =    46. 540 c m2

      sect i on modul us                          Z  =  3330. 000 c m3

 

      bendi ng s t r es s              Si g.  =  M /  Z  = 120. 087 ( N/ mm2)

      al l owabl e  bendi ng s t ress     Si g. ba         = 172. 200 ( N/ mm2)

      shear st r es s                Tau =  S /  Aw  =  59. 995 ( N/ mm2)

      al l owabl e  s hear  st r ess       f s             = 120. 000 ( N/ mm2)

 

  4) def ormat i on

      Cal c ul at e  def or mat i on when bendi ng moment  i s  maxi mum i n a l oad condi t i on

      de f ormat i on                      Del .   =    0. 8106 ( c m)

      al l owabl e  def or mat i on            Del . a =    1. 5000 ( c m)

 



FORUM8

2. 7. 3 Beam s eat  Summar y report

 

  1) Cal c ul at e bendi ng moment

      l oad c ondi t i on  Truc k l oad( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =    0. 662( kN. m)

        l oad                                       =    0. 000( kN. m)

        i mpact                      0. 000 *   0. 300  =    0. 000( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot ot al                                     =    0. 662( kN. m)

 

  2) Cal c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane s i de  hang( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =   35. 446( kN)

        l oad                                       =  226. 426( kN)

        i mpact                    226. 426 *   0. 300  =   67. 928( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  329. 800( kN)

 

  3) c hec ki ng s t ress es

      mat eri al       H- 350x350x12x19

      web sect i on area  Aw =    37. 440 c m2

      sect i on modul us    Z  =  2280. 000 c m3

 

      bendi ng s t r es s      Si g.  =  M /  Z   =   0. 290 ( N/ mm2)

        al l owabl e  bendi ng st ress  Si g. ba   = 205. 629 ( N/ mm2)

      shear st r es s        Tau =  S /  Aw   =  88. 088 ( N/ mm2)

        al l owabl e  s hear s t ress       Taua  = 120. 000 ( N/ mm2)

 

  4) def l ec t i on

      Cal c ul at e  def l ec t i on when bendi ng moment  by l i ve l oad i s  at  max. .  

      de f l ec t i on                 Del .   =     0. 0000 ( cm)

      al l owabl e  def l ec t i on       Del . a =     0. 5000 ( cm)
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2. 7. 4 Suppor t  pi l e Summary r epor t

 

    1) l oad c ondi t i on t hat  wei ght  on wor ki ng pl at f orm i s  max.  Crawl er  cr ane si de  hang( Par al l el )

                                            (  axi al  f or ce  f or  member  desi gn )

    2) Suppor t  pi l e number   3

 

    3) cal c ul at i on o f  axi al  f or ce

        f i xed l oad                                =    57. 754 ( kN)

        l oad                                      =   226. 426 ( kN)

        i mpact              226. 426 *      0. 300   =    67. 928 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                       352. 108 *   1/ 1 =   352. 108 ( kN)

 

    4) cal c ul at i on o f  hori zont al  f or ce

        f i xed l oad                                =    25. 284 ( kN)

        l oad                                      =    79. 500 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                          104. 784 ( kN)

 

    5) bendi ng moment  by hori zont al  f orc e

        Suppor t  pi l e hori zont al  f or ce  ac t i ng on si ngl e member   =    26. 196 ( kN)

        maxi mum bendi ng moment                         =    90. 087 ( kN. m)

 

    6) Suppor t  pi l e st r engt h chec k

        mat eri al  us ed  H- 350x350x12x19 Weak)

        cr os s s ec t i onal  ar ea                                  A  =   171. 900 cm2

        sect i on modul us                                       Z  =   776. 000 cm3

        radi us  of  gyr at i on o f  ar ea ar ound y axi s              Ry =    15. 200 cm

        radi us  of  gyr at i on o f  ar ea ar ound z axi s              Rz  =     8. 890 cm

        f l ange  wi dt h                                          B  =    35. 000 cm

        web sec t i on ar ea                                      Aw =    66. 500 cm2

 

          Si g. c / Si g. c az + Si g. bc z / { Si g. bao  *   (  1- Si g. c / Si g. eaz ) }   =    0. 765 <=    1. 000

          Si g. c  + Si g. bcz / (  1- Si g. c / Si g. eaz )                        =  149. 785 <=  210. 000

 

    7)  c heck bear i ng c apac i t y Support  pi l e

        max axi al  f or c e on Suppor t  pi l e     Crawl er  c r ane si de  hang( Paral l el )

          Nmax =   352. 108 <=   426. 965 ( kN)
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2. 8 Li s t  t abl e
 

2. 8. 1 St ee l  deck Li st

 s t eel    
 dec k    

 name               

 bendi ng moment  max 
                Mmax
                Si g.

 shear f or ce  max    
                Smax
                Tau 

 St eel  deck t ype 2 ( 1000*2000)                       

 Truck l oad( Par al l el )                                
    58. 332 ( kN. m)                                   
    75. 426  <=    210. 000 ( N/ mm2)                    

 Truck l oad( Par al l el )                                
   140. 000 ( kN)                                      
    69. 630  <=    120. 000 ( N/ mm2)                    
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2. 8. 2 Member  l i s t  t abl e

 Mai n gi rder           

 Beam seat             
 ( Suppor t  pi l e  )      

 Support  pi l e          

 Hor i .  j oi nt           

 Hor i .  j oi nt Joi nt  par t

 Ver t .  brac e          

 Ver t .  brac eJoi nt  par t

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 l oad( sect i on)           
 l oad( bear i ng c apac i t y)  

 f orc e                   

 chec k buc kl i ng         

 bear i ng c apac i t y       

 us e                    

  c mpr  s t r es s   Si g. c    

 requi red wel di ng l engt h

 us e                    

 cmpr  st ress    Si g. c     

 requi red wel di ng l engt h

 H- 400x400x13x21                                    

 Cr awl er  c rane di agonal  hang( Par al l el )               
    399. 891 ( kN. m)                                   
   120. 087  <=    172. 200 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
   279. 215 ( kN)                                      
    59. 995  <=    120. 000 ( N/ mm2)                  

 Cr awl er  c rane di agonal  hang( Par al l el )               
     0. 811  <=      1. 500 ( c m)                       

 H- 350x350x12x19                                    

 Tr uc k l oad( Par al l e l )                                
     0. 662 ( kN. m)                                    
     0. 290  <=    205. 629 ( N/ mm2)                  

 Cr awl er  c rane si de  hang( Par al l e l )                   
   329. 800 ( kN)                                      
    88. 088  <=    120. 000 ( N/ mm2)                  

 Tr uc k l oad( Par al l e l )                                
     0. 000  <=      0. 500 ( c m)                       

 H- 350x350x12x19 Weak)                               

 Cr awl er  c rane si de  hang( Par al l e l )                   
 Cr awl er  c rane si de  hang( Par al l e l )                   

 N =   352. 108 ( kN)  M =    90. 087 ( kN. m)             
 S =    26. 196 ( kN)                                  
 Si g. c  =    20. 483      Si g. b =   116. 091 ( N/ mm2)    
 Tau  =     1. 970  <=  Taua =   120. 000 ( N/ mm2)      

 eq-  1  - - - - - - -       0. 765  <=      1. 000           
 eq-  2  - - - - - - -     149. 785  <=    210. 000 ( N/ mm2)  

   352. 108  <=    426. 965 ( kN)                       

 [ - 150x75x6. 5x10                                    

     7. 366  <=    123. 770 ( N/ mm2)  ( N=   17. 464kN)    

     8. 316 ( cm)                                      

 L- 100x100x10                                       

    25. 998  <=     64. 891 ( N/ mm2)  ( T=   49. 396kN)    

    23. 522 ( cm)                                      
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3   Regi st er ed l oad dat a export
 

3. 1 Truck l oad

    1

 name :  TT43                                                           

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2
    3
    4

 l oad i nt s t y( 1 s i de) ( kN)  

           30. 000        
           65. 000        
           60. 000        
           60. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 250               
                   7. 800               
                   1. 550               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :  T25                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
          100. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :  T20                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           80. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :  T14                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           14. 000        
           56. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    5

 name :  Ready mi xed c oncr et e Truck( 3 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 08 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           54. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 200               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    6

 name :  Ready mi xed c oncr et e Truck( 5 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 88 ( m)                  

    1
    2
    3

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
           55. 000        
           30. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 160               
                   1. 880               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    7

 name :  Sur pl us so i l  Tr uc k                                             

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 90 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           34. 000        
           63. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

 

3. 2 Crawl er  c rane

    1

 name :   D408S                                                          

 s e l f  wei ght       =  480. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 470( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    4. 000( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 800( m)                                          

    2

 name :   P&H440S                                                        

 s e l f  wei ght       =  400. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 380( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 960( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 760( m)                                          

    3

 name :   P&H335AS                                                       

 s e l f  wei ght       =  350. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 280( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 790( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

    4

 name :   P&H325                                                         

 s e l f  wei ght       =  280. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    3. 950( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 030( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

 

3. 3 Truck c rane
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    1

 name :   N,- 300                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  320. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 750( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 600( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               32. 000        
               64. 000        
               64. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 850                     
                        1. 350                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :   N,- 200                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  1. 90 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 450( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  4. 800( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               40. 000        
               40. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 980                     
                        1. 240                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :   Rough t er rai n cr ane 20t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  5. 700( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 700( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               80. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 000                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :   Rough t er rai n cr ane 25t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  250. 000( kN)           out ri gger  di st anc e( movi ng)         =  6. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 200( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               25. 000        
              100. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 500                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    5

 name :   Rough t er rai n cr ane 40t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  350. 000( kN)           out ri gger  di st anc e( movi ng)         =  7. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 500( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               35. 000        
              140. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        4. 250                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

4   Regi st er ed member dat a export
 

4. 1 Mai n gi rder   Regi s t er ed dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     718. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   
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4. 2 Beam s eat  H- Beam r egi st ered dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     704. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   

 

4. 3 Beam s eat  one  s i de  U st eel

    1

 name :   [ - 250x90x9x13                                                                    

 uni t  wei ght           =     339. 0( N/ m)     s ec t i on ar ea                 Af  =    44. 07( c m2)  
 web sect i on area  Aw =    20. 16( c m2)      s ec t i on modul us                Z =    335. 0( c m3)  
 moment  o f  i nert i a  I  =    4180. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 58( cm)   
 web hei ght          h =     25. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   

    2

 name :   [ - 300x90x9x13                                                                    

 uni t  wei ght           =     374. 0( N/ m)     s ec t i on ar ea                 Af  =    48. 57( c m2)  
 web sect i on area  Aw =    24. 66( c m2)      s ec t i on modul us                Z =    429. 0( c m3)  
 moment  o f  i nert i a  I  =    6440. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 52( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   
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    3

 name :   [ - 300x90x10x15. 5                                                                 

 uni t  wei ght           =     430. 0( N/ m)     s ec t i on ar ea                 Af  =    55. 74( c m2)  
 web sect i on area  Aw =    26. 90( c m2)      s ec t i on modul us                Z =    494. 0( c m3)  
 moment  o f  i nert i a  I  =    7410. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 54( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     1. 00( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 55( c m)   

    4

 name :   [ - 380x100x10. 5x16                                                                

 uni t  wei ght           =     534. 0( N/ m)     s ec t i on ar ea                 Af  =    69. 39( c m2)  
 web sect i on area  Aw =    36. 54( c m2)      s ec t i on modul us                Z =    763. 0( c m3)  
 moment  o f  i nert i a  I  =   14500. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 78( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 05( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 60( c m)   

    5

 name :   [ - 380x100x13x20                                                                  

 uni t  wei ght           =     660. 0( N/ m)     s ec t i on ar ea                 Af  =    85. 71( c m2)  
 web sect i on area  Aw =    44. 20( c m2)      s ec t i on modul us                Z =    926. 0( c m3)  
 moment  o f  i nert i a  I  =   17600. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 76( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 30( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     2. 00( c m)   

 

4. 4 Beam s eat  L s ec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h     B  =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h     B  =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h     B  =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 5 Suppor t  pi l e Regi s t er ed dat a

    1

 name :   H- 300x300x10x15( Weak)                                                                  

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =    450. 0( cm3)       moment  of  i ner t i a             I  =    6750. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    
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    2

 name :   H- 300x300x10x15( St rong)                                                                

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =   1350. 0( cm3)       moment  of  i ner t i a             I  =   20200. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    

    3

 name :   H- 350x350x12x19 Weak)                                                                  

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =    776. 0( cm3)       moment  of  i ner t i a             I  =   13600. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

    4

 name :   H- 350x350x12x19( St rong)                                                                

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =   2280. 0( cm3)       moment  of  i ner t i a             I  =   39800. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

 

4. 6 Hor i .  j oi nt  Regi st ered dat a

    1

 name :   [ - 150x75x6. 5x10                                                                     

 uni t  wei ght              =     182. 0( N/ m)     sec t i on area                  A =    23. 71( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 27( cm)                                                       
 web hei ght             h =     15. 0( cm)       compr es si ve  f l ange  wi dt h      b =      7. 5( cm)   
 web t hi c knes s         t 1 =     0. 65( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 00( cm)   

    2

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    3

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 64( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

 

4. 7 Ver t .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                       

 uni t  wei ght              =     58. 00( N/ m)     sec t i on area              A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)       mi n area gyr at i on radi us  i v =     1. 27( cm)   
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                       

 uni t  wei ght              =     67. 20( N/ m)     sec t i on area              A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)       mi n area gyr at i on radi us  i v =     1. 48( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                       

 uni t  wei ght              =     97. 70( N/ m)     sec t i on area              A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)       mi n area gyr at i on radi us  i v =     1. 45( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 90( cm)   
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    4

 name :   L- 90x90x10                                                                      

 uni t  wei ght              =    130. 40( N/ m)     sec t i on area              A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)       mi n area gyr at i on radi us  i v =     1. 74( cm)   
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                    

 uni t  wei ght              =    146. 10( N/ m)     sec t i on area              A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)       mi n area gyr at i on radi us  i v =     1. 95( cm)   
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

 

4. 8 Hor i .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                    

 uni t  wei ght           =     58. 00( N/ m)     s ec t i on ar ea              A =    7. 527( cm2)  
 moment  o f  i nert i a i y =     1. 98( c m)       mi n ar ea gyr at i on r adi us i v =     1. 27( cm)   
 angl e edge  wi dt h   B =      6. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                    

 uni t  wei ght           =     67. 20( N/ m)     s ec t i on ar ea              A =    8. 727( cm2)  
 moment  o f  i nert i a i y =     2. 30( c m)       mi n ar ea gyr at i on r adi us i v =     1. 48( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                    

 uni t  wei ght           =     97. 70( N/ m)     s ec t i on ar ea              A =   12. 690( cm2)  
 moment  o f  i nert i a i y =     2. 25( c m)       mi n ar ea gyr at i on r adi us i v =     1. 45( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                                   

 uni t  wei ght           =    130. 40( N/ m)     s ec t i on ar ea              A =   17. 000( cm2)  
 moment  o f  i nert i a i y =     2. 71( c m)       mi n ar ea gyr at i on r adi us i v =     1. 74( cm)   
 angl e edge  wi dt h   B =      9. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                 

 uni t  wei ght           =    146. 10( N/ m)     s ec t i on ar ea              A =   19. 000( cm2)  
 moment  o f  i nert i a i y =     3. 04( c m)       mi n ar ea gyr at i on r adi us i v =     1. 95( cm)   
 angl e edge  wi dt h   B =     10. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

 

4. 9 Lat eral  j oi nt  member  1 s i de  U st eel  Regi st ered dat a

    1

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    2

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 58( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    3

 name :   [ - 300x90x9x13                                                                       

 uni t  wei ght              =     374. 0( N/ m)     sec t i on area                  A =    48. 57( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 52( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    4

 name :   [ - 300x90x10x15. 5                                                                    

 uni t  wei ght              =     430. 0( N/ m)     sec t i on area                  A =    55. 74( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 54( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 55( cm)   
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4. 10 Lat er al  j oi nt  member  L sec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 11 Ret ai ni ng wal l  St eel  sheet  pi l e Regi st ered dat a

 No          s t ee l  name                  w    
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6
  7
  8

 I I                             
 I I I                            
 I I I                            
 I V                            
 VL                            
 I l w                           
 I I I w                          
 I Vw                           

     400   
     400   
     400   
     400   
     500   
     600   
     600   
     600   

   100 
   125 
   130 
   170 
   200 
   130 
   180 
   210 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
    61. 8 
    81. 6 
   106. 0 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  131. 20 
  173. 20 
  225. 50 

    8740 
   16800 
   17400 
   38600 
   63000 
   13000 
   32400 
   56700 

      874 
     1340 
     1340 
     2270 
     3150 
     1000 
     1800 
     2700 

 

4. 12 Ret ai ni ng wal l  so l di er  l at eral  s heet  pi l e  Regi st er ed dat a

 No          s t ee l  name            
  H  
 ( mm)

  B  
 ( mm)

   t w  
  ( mm)  

  t f  
 ( mm)

   A   
 ( c m2)  

   w   
 ( kg/ m)

   I x  
 ( cm4)  

   Zx   
 ( c m3)   

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13

 H- 100x100x 6x 8               
 H- 125x125x 6x 9               
 H- 150x150x 7x10               
 H- 175x175x 7x11               
 H- 200x200x 8x12               
 H- 250x250x 9x14               
 H- 300x300x10x15               
 H- 350x350x12x19               
 H- 400x400x13x21               
 H- 400x400x18x28               
 H- 400x400x20x35               
 H- 400x400x30x50               
 H- 400x400x45x70               

  100
  125
  150
  175
  200
  250
  300
  350
  400
  414
  428
  458
  498

  100
  125
  150
  175
  200
  250
  300
  350
  400
  405
  407
  417
  432

    6. 0
    6. 5
    7. 0
    7. 5
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0
   18. 0
   20. 0
   30. 0
   45. 0

    8
    9
   10
   11
   12
   14
   15
   19
   21
   28
   35
   50
   70

  21. 59
  30. 00
  39. 65
  51. 42
  63. 53
  91. 43
 118. 40
 171. 90
 218. 70
 295. 40
 360. 70
 528. 60
 770. 10

   16. 9
   23. 6
   31. 1
   40. 4
   49. 9
   71. 8
   93. 0
  135. 0
  172. 0
  232. 0
  283. 0
  415. 0
  605. 0

    378
    839
   1620
   2900
   4720
  10700
  20200
  39800
  66600
  92800
 119000
 187000
 298000

     76 
    134 
    216 
    331 
    472 
    860 
   1350 
   2280 
   3330 
   4480 
   5570 
   8170 
  12000 

 

4. 13 Ret ai ni ng wal l  Li ght wei ght  sheet  pi l e Regi st ered dat a

 No           s t eel  name           
     w     
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5

 TypeA                         
 TypeB                         
 TypeC                         
 TypeD                         
 TypeE                         

     250   
     333   
     333   
     333   
     500   

    36 
    51 
    85 
    74 
   160 

    14. 8 
    17. 9 
    19. 3 
    21. 6 
    33. 6 

   75. 40 
   68. 28 
   73. 80 
   82. 53 
   85. 70 

     107 
     510 
    2000 
     636 
    3620 

       60 
      144 
      272 
      171 
      452 
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FORUM8

1   I nput  dat a expor t

1. 1 Ti t l e
f i l e :  Badraman20E1. F8,

t i t l e :  Dai rout  Badr aman2

 

1. 2 Shape dat a



FORUM8

1. 3 Des i gn condi t i on
  bas i c  condi t i on

    Appl i ed st andar d                          C. E( Road and br i dge,  Met r o.  expres sway,  Temp.  St r .  Const .  Gui d. )

    t ype  o f  wor ki ng pl at f orm                  Type  i ( wi dt hMai n gi r der   or t hogonal )

    adj acent  s pan                             Yes

    Suppor t  pi l e Foundat i on t ype               Suppor t  pi l e

  s t ee l  deck,  c oef f i c i ent

    t ype  o f  st eel  dec k                        St ee l  dec k t ype  2( Ol d Met ro- dec k)

    At  St eel  deck des i gnMai n gi r der  t reat ment  Cons i der

    i mpact  c oef f i c i ent  st eel  dec k             0. 400

    o t her  t han st ee l  deck                     0. 300

    Hori zont al  coef f i c i ent   f i xed l oad        0. 200

                l oad        t r uc k           = 0. 100

                            heavy equi pment  = 0. 150

                Use  hori zont al  c oef f i c i ent  when t r uc k c rane i s  movi ng.

    i mpact  when hor i zont al  l oad i s cal c ul at ed   not  i nc l ude  i mpact

    i mpact  when def l ec t i on i s cal cul at ed        not  i nc l ude  i mpact

 

1. 4 Member  desi gn c ondi t i on
    Beam s eat St eel  speci f i cat i on                  H- Beam

    Beam s eat Chec k share s t r es s                   Checki ng

    Beam s eat ,  Suppor t  pi l edes i gn gui del i ne       Mai n gi rder  l oad di st r i but i on i s  c onsi der ed.

    al l owabl e def l ect i on                          l engt h of  a span/  400. 000

    maxi mum def l ect i on                            2. 500 ( cm)

    dead l oad when def l ec t i on i s  cal c ul at ed       Not  c onsi der

    Eq o f  def l ect i on f or  s i ngl e l i ve l oad         Cal cul at i on equat i on f or  1 member

    Suppor t  pi l edes i gn                            Exami ne

    Suppor t  pi l eDes i gn t i me axi al  f or ce             maxi mum axi al  f or c e /  1

    Suppor t  pi l es el f  wei ght  t r eat ment              Tot al  l engt h

    o t her  vert i cal  l oad                           0. 000 ( kN/  a member )

    Suppor t  pi l eHor i zont al  f or ce  l oad s t at us       Us e  ver t i cal  l oad when hori zont al  f orc e  i s max.

    Hori .  j o i nt hori zont al  f orc e                   1 memberHor i .  j o i nt shar e( by bef ore  member )

    Hori .  j o i nt                                    bot h si des i ns t al l

    Beam s eat underneat hHor i .  j oi nt i ns t al l :         Not  do

    Hori .  j o i nt Joi nt  part                          wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

    Hori .  j o i nt , brace  hor i zont al  f orc e c al cul at i on met hodUs e ver t i cal  l oad when hori zont al  f orc e  i s max.

    br ac e member                                  Des i gn as  c ompress i ve  member

    br ac e connect i on                              wel di ng

        f oot  l engt h                               0. 300 ( cm)

        al l owabl e  s hear s t ress  o f  f i l l e t  wel di ng  100. 000 ( N/ mm2)

 

1. 5 Des i gn condi t i on
 l i ve  l oad

  i nc r ement  of  l i ve  l oad movement  o f  l i ve l oad when member sec t i on i s  c al cul at ed f or  l i ve  l oad Del . L 0. 010 ( m)

  c rawl er  cr ane l oad                    Li near  l oad

  Suppor t  pi l edes i gn

    I ncase  o f  Penet rat i on l engt h i s  not  sat i sf i ed wi t h Bet a L >= 2. 50 : desi gn as  l i mi t ed l engt h pi l e

    i ncr ease  r at e  pi l e  t op f ree bendi ng moment     1. 00

                        di spl acement               1. 25

            pi l e t op f i xed bendi ng moment          1. 10

                        di spl acement               1. 20

 



FORUM8

1. 6 Li ve l oad f or  s t ee l  deck desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

 r ei nf or ci ng beam            

Mai n gi r der   or thogonal  t o  

 1000*  2000  

       NG    
       NG    
       NG    
       NG    
       NG    
       NG    
       NG    

            NG             

  1000*  3000 

      NG     
      NG     
      NG     
      NG     
      NG     
      NG     
      NG     

Mai n gi rder   paral l e l  t o   

 1000*  2000

     O,    
     O,    
     NG    
     NG    
     NG    
     O,    
     NG    

            NG            

   1000*  3000 

       NG     
       NG     
       NG     
       NG     
       NG     
       NG     
       NG     

    O,    :    des i gn        NG    :  not  desi gn  

 

1. 7 Li ve l oads f or  member  desi gn

 t ruck l oad                  
 c rawl er  c r ane movi ng        
 c rawl er  c r ane 0 degr ee      
 c rawl er  c r ane 90 degr ee      
 c rawl er  c r ane 45 degr ee      
 t ruck c rane movi ng          
 t ruck c rane worki ng         

    Mai n gi r der   or t hogonal  t o      

                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               
                  NG               

    Mai n gi r der   paral l el  t o      

                O,               
                O,               
                NG               
                NG               
                NG               
                O,               
                NG               

    O,    :   desi gn       NG    :   not  des i gn

 

1. 8 wor ki ng pl at f or m dat a
  Span* adj acent  span dat a

          i t em            

 mai n span l engt h         
 adj ac ent  s pan l engt h     

 s ymbol

   - -   
   - -   

   uni t   

    m    
    m    

     val ue         

        6. 000     
        6. 000     

 

  Mai n gi r der   spac i ng dat a

 No.  N Mai n gi rder   s paci ng( m)   

    1  
    2  
    3  
    4  

           2. 000         
           2. 000         
           2. 000         
           2. 000         

 

  s t ee l  deck l ayout  dat a

 No.  F  s t ee l  deck s i ze  ( m)  

    1  
    2  
    3  
    4  

           2         
           2         
           2         
           2         

 

  Suppor t  pi l e  spac i ng

 No.  S Support  pi l e s paci ng( m)  

    1  
    2  
    3  
    4  

           2. 000        
           2. 000        
           2. 000        
           2. 000        

 

  wi dt h,  overhang

         i t em          

 r oad wi dt h            
 gap                   
 l ef t  over hang l engt h  
 r i ght  over hang l engt h 

 s ymbol

   - -   
   - -   
   LL  
   LR  

   uni t   

    m    
    m    
    m    
    m    

     val ue        

        8. 000     
        0. 000     
        0. 500     
        0. 500     

 



FORUM8

1. 9 f rame dat a
  wi t h or  wi t hout  Hor i .  br ac e   [  none ]

  wi t h or  wi t hout  Ver t .  br ac e   [  Yes  ]

  e l evat i on

 No.  h  f r ame spac i ng ( m)  

    1  
    2  

         2. 000     
         4. 325     

               i t em               

 Support  pi l epenet r at i on l engt h   

 ground l evel  G. L.                 

 s ymbol

   hL  

   - -   

   uni t   

    m    

    m    

     val ue         

        5. 300     

       43. 000     

 

1. 10 Suppor t  pi l edesi gn c ondi t i on
  Sand l ayer  wi t h N- val ue  more  t han 30 or  del l uvi al  c l ay wi t h more  t han 10

  embedded mor e  t han 3m i n t he  bear i ng l ayer           Not  al l ow

  Pi l e  c onst ruc t i on met hod ( not  embedded by wr i t t en above)       St r i ki ng cons t r uct i on met hod

  Di r ect l y i nput  Al p. *  Bet a                     No

  Pi l e  moment  usi ng vert i c al  brac e

  Cal c ul at i on met hod                         Chang equat i on

  Spec i f y upper  l i mi t  of  N- val ue  i n pi l e  t i p ground             Based on t he des i gn st rengt h

  Di r ect  i nput  N- val ue  at  pi l e  t i p gr ound       No

  embedment  l engt h                               5. 30 ( m)

  Young' s modul us  o f  pi l e  * 105                   2. 00 ( N/ mm2)

  Modul us of  s ubgrade l at eral  react i on       0. 00 ( kN/ m3)

  Ass ume s ound l ayer  when pi l e  t i p bear i ng c apaci t y i s cal c ul at ed

  Lower l i mi t  o f  N- val ue                    20. 000

  Fac t or  o f  Saf ey when al l owabl e  bear i ng c apac i t y i s  cal c ul at ed                  2. 0

 

1. 11 St rat a dat a

 No.   l ayer  t ype   
  l ayer     
  t hi c kness

 average    
 N- val ue    

 c oh so i l  unc    
 c mpr  s t r g( kN/ m2)  

  Al p. *  Eo  
    ( kN/ m2)

  cohes i on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 

Cohes i ve so i l
Cohes i ve so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     3. 000 
     8. 000 
     7. 000 
     2. 000 
     3. 000 

     6. 000 
    14. 000 
    24. 000 
    35. 000 
    39. 000 

        250. 000  
        250. 000  
        250. 000  
        250. 000  
        250. 000  

   16800. 00
   39200. 00
   67200. 00
   98000. 00
  109200. 00

   125. 000  
   125. 000  
   125. 000  
   125. 000  
   125. 000  

 

1. 12 st eel  deck l oad di st r i but i on rat i o spec i f i cat i on
  *  t r uc k l oad di st r i but i on rat i o

  t r uc k  

Mai n gi rder   ort hogonal  t o   

             0. 40           

 Mai n gi r der   par al l e l  t o   

            0. 40           

 

  *  Cr awl er  cr ane l oad di s t r i but i on r at i o

 0 degree  
 45 degr ee  
 60 degr ee  

Mai n gi rder   ort hogonal  t o   

             0. 25           
             0. 25           
             0. 25           

Mai n gi r der   paral l el  t o    

            0. 20           
            0. 20           
            0. 20           

    Not e  ) us e t he  val ue o f  f ront  hang when movi ng.

 

  *  Tr uc k cr ane l oad di st r i but i on r at i o

 movi ng  
 wor ki ng 

Mai n gi rder   ort hogonal  t o   

             0. 40           
             0. 40           

Mai n gi rder   par al l el  t o   

            0. 40           
            0. 40           

 



FORUM8

1. 13 St eel  deck mat er i al  dat a
  hei ght  o f  st eel  dec k    200( mm)

  *   i n case  o f  1000* 2000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  *   i n case  o f  1000* 3000

    1) name of  s t eel  deck    St ee l  dec k t ype 2

    2) Aw                                              8. 10 ( c m2)

    3) Z                                               312. 0  ( cm3)

  Not e :  Web sec t i on ar ea,  sect i on modul us ar e i nput  dat a per  one  H s t ee l .

 

1. 14 Rei nf orc ement  gi r der  mat er i al  dat a
  1) name of  us i ng mat eri al   

  2) Aw                      54. 00 ( cm2)

  3) Z                       2720. 0 ( c m3)

  4) s e l f - wei ght              1880. 0 ( N/ m)

  5) s pan l engt h             2. 0 ( m)

  6) c omment  ( desc ri pt i on)

 

1. 15 Beam seat Joi nt  par t  bol t  dat a
  Suppor t  pi l e  part

    bo l t  i s not  des i gned.  

 

1. 16 Br i dge f ace( dead)  l oad

    1) l e f t  l oadi ng pos i t i on      0. 000 ( m)

    2) r i ght  l oadi ng posi t i on     0. 000 ( m)

    3) l e f t  l oad i nt ens i t y        0. 000 ( kN/ m)

    4) r i ght  l oad i nt ensi t y       0. 000 ( kN/ m)

 

1. 17 St eel  deck/ Nomi nal  l oad
  1) s t ee l  deck se l f - wei ght   1000  *   2000        2. 000 ( kN/ m2)

                            1000  *   3000        2. 000 ( kN/ m2)

               ot her                            2. 000 ( kN/ m2)

  2) nomi nal  l oad                               0. 000 ( kN/ m2)

  3) at t achment  uni t                             0. 100

 

1. 18 Sel ec t  t ruck l oad
    *   br i dge axi s di r ect i on
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      1) l oad s e l ect i on                               I nput  l oad

      2) regi st r at i on name                            T20

      3) axi s  s pac i ng i n perpendi c ul ar  di rect i on      1. 75 ( m)

      4) number  of  wheel s                             2

      5) axi s  s pac i ng i n movi ng di rect i on ( m)

   1 -   2         4. 000 

      6) l oad i nt ens i t y ( one si de)  ( kN)

   1 
   2 

       20. 000 
       80. 000 

 

    *   per pendi cul ar  t o br i dge  axi s  di r ect i on

      1) l oad s e l ect i on  I nput  l oad

      2) l oad t ype

        P1  T20

        P2  T20

        P3  T20

 

1. 19 Tr uck l oad c ondi t i on set t i ng
    *  br i dge  axi s  di r ect i on

      1) t r ai n l oad i s  cons i der ed            No

      2) Number  i n per pendi cul ar  di r ec t i on    2 

 

1. 20 Wi dt h of  t ruck l oad set t i ng

    1) l oad on one  s i de             Consi der

    2) non- wi dt h o f  l oad ( l ef t )     0. 000 ( m)

    3) non- wi dt h o f  l oad ( r i ght )    0. 000 ( m)
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1. 21 Cr awl er  c rane l oad s el ec t i on
  1) r egi st rat i on name  P&H440S

  2) s e l f - wei ght                                               400. 000 ( kN)

  3) hoi s t i ng s e l f - wei ght                                      50. 000 ( kN)

  4) c ont ac t         A                                         4. 380 ( m)

  5) wi dt h          B                                         3. 960 ( m)

  6) c ont ac t  wi dt h  C                                         0. 760 ( m)

  7) apport i onment  on l at er al  oper at i on s i de                  0. 800

  8) c ont ac t  when hoi s t i ng f orwar d                            0. 600

  9) apport i onment  on oper at i on s i de  i n ort hogonal  di r ec t i on  0. 700

  10) c ont act  on operat i on si de  i n ort hogonal  di rec t i on       0. 900

 

1. 22 Wi dt h of  Crawl er  c rane non- l oad set t i ng

  1) l oad on one  s i de                                      Not  cons i der

  2) non- wi dt h o f  l oad ( l e f t )                               1. 500 ( m)

  3) non- wi dt h o f  l oad ( r i ght )                              1. 500 ( m)

  4) l ocat i on o f  heavy equi pment  i n br i dge axi s  di r ec t i on  not  spec i f y

 

1. 23 Tr uck c r ane l oad sel ec t i on
    *   at  movi ng 

      1) regi st r at i on name                          Rough t err ai n c rane 25t ons

      2) wheel  s paci ng i n per pendi cul ar  di r ec t i on   2. 10 ( m)

      3) number  of  wheel s                           2

      4) wheel  s paci ng i n movi ng di r ec t i on ( m)

  1 -   2       3. 500   
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      5) l oad i nt ens i t y( one  s i de)  ( kN)

   1 
   2 

     25. 000   
    100. 000   

 

    *   at  oper at i ng

      1) se l f - wei ght               W          250. 000 ( kN)

      2) hoi s t i ng se l f - wei ght      T          30. 000 ( kN)

      3) out r i gger  s pac i ng ( movi ng)           6. 300 ( m)

      4) out r i gger  s pac i ng ( per pendi cul ar )    6. 200 ( m)

      5) l oad di st r i but i on rat i o  Al p.        0. 700

      6) l oad di st r i but i on rat i o  Bet a       0. 150

      7) l oad di st r i but i on rat i o  Gam.        0. 150

      8) out r i gger  wi dt h                     0. 400 ( m)

 

1. 24 Wi dt h of  Truck c r ane non- l oad set t i ng
 

    t r uc k cr ane l oad i s not  cons i dered.

 

1. 25 Dead l oad ar bi t rary pos i t i on
    Dead l oad at  any l ocat i on i s  not  i nput .

 

1. 26 Spec i f y al l owabl e  st res s
  s t ee l  t ype  name                  SS400

  l oad f ac t or  o f  al l owabl e  s t r es s   1. 50

  al l owabl e st r es s

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

       di r ect  i nput  of  al l owabl e st res s        

 bend cmpr
( N/ mm2)   

 Aut o cal c
 Aut o cal c
 Aut o cal c
    210. 00
 Aut o cal c
   - - - -    
   - - - -    

  ax c mpr    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  
 Aut o c al c  
 Aut o c al c  

   ax t ns    
( N/ mm2)   

    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
    - - - -     
 Aut o c al c  

  s hear    
( N/ mm2)   

 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
 Aut o  c al c
   - - - -    
   - - - -    

  al l owabl e st r es s aut omat i c  c al c ul at i on(  cal c ul at e f rom f i xed number  i n t he mi ddl e of  a member  )

s t ee l  deck                                
Mai n gi r der                                
Beam s eat ( Support  pi l epart ) H- Beam         
Beam s eat ( Support  pi l epart ) U shape st eel   
Suppor t  pi l e                              
Hori .  j o i nt                                
br ac e                                     

f i xed number of  mi ddl e  

 di s t anc e  
 f l ange    
 f i xed     

     - - - -   
        0  
        0  
        0  
        0  
     - - - -   
     - - - -   

 ef f ec t i ve  
 buckl i ng  
 l engt h    

     - - - -   
     - - - -   
     - - - -   
     - - - -   
        0  
        0  
     - - - -   

     member  l engt h      

 di st ance   
 f i xed     
    ( c m)    

     - - - -   
      0. 00 
      0. 00 
      0. 00 
      0. 00 
     - - - -   
     - - - -   

 e f f ec t i ve   
 buc kl i ng   
 l engt h( cm)  

     - - - -    
     - - - -    
     - - - -    
     - - - -    
      0. 00  
      0. 00  
     - - - -    
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1. 27 Borehol e  l og o f  s t rat a

 

1. 28 I ni t i al  i nput
  1) appl i ed st andar d                             C. E( Road and br i dge ,  Met ro .  express way,  Temp.  St r .  Cons t .  Gui d. )

  2) abut ment  t ype                                 Type  i

  3) adj acent  s pan                                Yes

  4) Suppor t  pi l e Foundat i on t ype                  bear i ng pi l e  embedment  l engt h      5. 300( m)

  5) s hape dat a

  *  wi dt h                                          8. 000( m)

  *  l e f t   over hang                                 0. 500( m)

  *  r i ght  over hang                                 0. 500( m)

  *  s pan                                           6. 000( m)

  *  worki ng pl at f or m hei ght                         6. 325( m)

  *  s t ee l  deck si ze                                 2. 000( m)

  *  Suppor t  pi l eBas i c  spac i ng                    2. 000( m)

  *  f r ame basi c  s paci ng                            3. 000( m)

  6) Desi gn Suppor t  pi l e

  *  Foundat i on dat a

    1. pi l e  c ons t r uc t i on met hod                   dr i ven c as t i ng

  *  Soi l  dat a

 No.       t ype     
 t hi ckness  
      ( m)   ave  N val ue

coh so i l  cmpr  st rg
          ( kN/ m2)  

  Al p. * Eo    
    ( kN/ m2)

 cohensi on  
    ( kN/ m2)  

   1 
   2 
   3 
   4 
   5 

Cohesi ve so i l
Cohesi ve so i l
   Sandy so i l
   Sandy so i l
   Sandy so i l

     3. 000 
     8. 000 
     7. 000 
     2. 000 
     3. 000 

     6. 000 
    14. 000 
    24. 000 
    35. 000 
    39. 000 

        250. 000   
        250. 000   
        250. 000   
        250. 000   
        250. 000   

   16800. 00
   39200. 00
   67200. 00
   98000. 00
  109200. 00

   125. 000  
   125. 000  
   125. 000  
   125. 000  
   125. 000  
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2   Cal c ul at i on resul t  export
 

2. 1 St eel  dec k t ype  2 des i gn ( Ol d Met ro- dec k)
 

2. 1. 1 Sum up bendi ng s t r es s f o r eac h l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

           Bendi ng st r es s     
     1000 * 2000(  2. 0m)        
           (    N/ mm2)          

                       75. 426 

          - - - - - - - - - -           

                       17. 237 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                       79. 167 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  210. 000     

 

2. 1. 2 bendi ng st r ess  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces bendi ng s t r ess  maxi mum.

        1) l oad condi t i on  Tr uc k c rane when movi ng( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) bendi ng moment  by f i xed l oad ( per  a st ee l  dec k)

 

            Md = w *  l 2/  8 =    1. 000 ( kN. m)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)
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        4) Tr uc k c rane when movi ng( Par al l el )  of  bendi ng moment

            Mmax =   61. 250 ( kN. m)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  280. 000 ( kN/ m)

 

        5) i n c ase  o f  Truc k c rane when movi ng( Paral l e l ) ,  bendi ng moment  per  si ngl e st ee l  s heet

            st eel  dec k t ype2  1000 *  2000

              Si g. M = Mmax *   0. 400 + Md *   20/ 100 =   24. 700 ( kN. m)

 

        6) st res ses i n a s t ee l  dec k

            Si g.  = Si g. M /  Z =   79. 167 ( N/ mm2)

              where  

                  Z:  s ect i on modul us      =  312. 000 ( c m3)
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2. 1. 3 Sum up s hear  s t r es s f o r each l oad

          l oad s t at us          

    t r uck l oad      

 c rawl er  
 c rane   

 t ruck   
 c rane   

           al l owabl e            

movi ng    

wor ki ng   
0 degree  

wor ki ng   
90 degr ee  

wor ki ng   
45 degr ee  

movi ng    

wor ki ng   

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

par al l el   

ort hogonal

             shear st r es s     
     1000 * 2000(  2. 0m)        
           (    N/ mm2)          

                       69. 630 

          - - - - - - - - - -           

                       13. 279 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                       60. 988 

          - - - - - - - - - -           

          - - - - - - - - - -           

          - - - - - - - - - -           

                  120. 000     

 

2. 1. 4 Shear st ress  c al cul at i on

      cal c ul at e  s t r es s es when t he  l oad c ondi t i on i nduces Shear  s t r es s  maxi mum.

        1) l oad condi t i on  Tr uc k l oad( Par al l e l )

 

        2) st ee l  dec k    St ee l  dec k t ype  2 ( 1000*2000)

 

        3) Shear  f or ce  by f i xed l oad ( per  a s t eel  dec k)

 

            Sd = w *  l  /  2 =    2. 000 ( kN)

  wher e

    w :  f i xed l oad i nt ens i t y appl i ed on a st ee l  deck

    ( s el f - wei ght  of  a st ee l  deck + nomi nal  l oad) * ( wi dt h of  a st ee l  dec k) =   2. 000 ( kN/ m)

    l  :  l engt h of  a s t eel  deck ( c over i ng pl at e  gi r der  beam spaci ng)              =    2. 000 ( m)

 

        4) Tr uc k l oad( Paral l e l )  o f  Shear  f orc e

            Smax =  140. 000 ( kN)

 

                where

                    w :  l oad i nt ens i t y

                    w1 =  224. 000 ( kN/ m)

                    w2 =  224. 000 ( kN/ m)
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        5) i n c ase  o f  Truc k l oad( Par al l e l ) ,  Shear f or c e per  si ngl e st eel  s heet

            st eel  dec k t ype2  1000 *  2000

              Si g. S = Smax *   0. 400 + Sd *   20/ 100 =   56. 400 ( kN)

 

        6) st res ses i n a s t ee l  dec k

            Tau = Si g. S /  A =   69. 630 ( N/ mm2)

              where  

                  A:  c ros s  s ec t i onal  ar ea =    8. 100 ( c m2)
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2. 2 Mai n gi rder   Desi gn

2. 2. 1 bendi ng moment  sum up f o r eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

  bendi ng moment   
       ( kN. m)      

    - - - - - - - - - - - -   

         277. 458  

    - - - - - - - - - - - -   

         271. 608  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

         218. 958  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 2 bendi ng moment  c al cul at i on

      Cal c ul at e  l oad c ondi t i on when bendi ng moment  i s  maxi mum.

        1) l oad condi t i on      Tr uck l oad( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 324

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 324 ( kN/ m)

                    us i ng Mai n gi rder         H- 350x350x12x19

 

            * s t r es ses  by f i xed l oad

              bendi ng moment

                Md = wd *   l 2/  8 + Mo =   5. 324 *      6. 0002/  8 + 0. 000  = 23. 958( kN. m)
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    Cal c ul at e s t r es ses  by t r uc k l oad     2 t h Mai n gi rder  

 

      * t r uc k l oad i nt ens i t y

          sum of  i nf l uenc e  val ue                        =   1. 6250

          number of  wheel  axi s  i n movi ng di r ec t i on     = 2

          l i ve  l oad i nt ens i t y        P 1 =    20. 000 *    1. 6250   =   32. 500 ( kN)

                                     P 2 =    80. 000 *    1. 6250   =  130. 000 ( kN)

 

      * by t ruc k l oad bendi ng moment

          by t r uc k l oad bendi ng moment

            Mmax =  195. 000 ( kN. m)

              where

                  l max :  Mmax l oc at i on =    3. 000 ( m)

 

      * t r uc k l oadi ng t i me bendi ng moment

            f i xed l oad                                =   23. 958( kN. m)

            t r uck l oad                                =  195. 000( kN. m)

            i mpac t                   195. 000 *  0. 300  =   58. 500( kN. m)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 M    =  277. 458( kN. m)
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2. 2. 3 Shear f o rc e sum up f or  eac h l oad

           l oad st at us             

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

    Mai n gi r der  No.      

         - - - - - - - -        

           G  2         

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

         - - - - - - - -        

           G  2         

         - - - - - - - -        

         - - - - - - - -        

     Shear  f or ce   
       ( kN)      

    - - - - - - - - - - - -   

         199. 055  

    - - - - - - - - - - - -   

         181. 072  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

         159. 514  

    - - - - - - - - - - - -   

    - - - - - - - - - - - -   

 

2. 2. 4 Shear f o rc e c al c ul at i on

      Cal c ul at e  l oad c ondi t i on when Shear f orc e i s  maxi mum.

        1) l oad condi t i on      Tr uck l oad( Par al l el )

        2) desi gn Mai n gi r der   number     2

        3) st res ses by f i xed l oad

            Equat i ons  t o c al cul at e st res ses by f i xed l oad     2 of  Mai n gi r der  

            * f i xed l oad i nt ensi t y

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              s t eel  deck s el f - wei ght *  nomi nal  l oad     2. 000 *     2. 000 /    2. 000 =    2. 000

              Mai n gi r der  Sel f  wei ght                                                   =    1. 324

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                                           wd   =    5. 324 ( kN/ m)

                    us i ng Mai n gi rder         H- 350x350x12x19

 

            * s t r es ses  by f i xed l oad

              Shear  f orce

                Sd = wd *   l   /  2 + So =   5. 324 *      6. 000 /  2 + 0. 000  = 15. 972( kN)
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    Cal c ul at e s t r es ses  by t r uc k l oad     2 t h Mai n gi rder  

 

      * t r uc k l oad i nt ens i t y

          sum of  i nf l uenc e  val ue                        =   1. 6250

          number of  wheel  axi s  i n movi ng di r ec t i on     = 2

          l i ve  l oad i nt ens i t y        P 1 =    20. 000 *    1. 6250   =   32. 500 ( kN)

                                     P 2 =    80. 000 *    1. 6250   =  130. 000 ( kN)

 

      * by t ruc k l oad Shear f orc e

          by t r uc k l oad Shear f or ce

            Smax =  140. 833 ( kN)

 

      * t r uc k l oadi ng t i me Shear  f orc e

            f i xed l oad                                =   15. 972( kN)

            t r uck l oad                                =  140. 833( kN)

            i mpac t                   140. 833 *  0. 300  =   42. 250( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                                 S    =  199. 055( kN)
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2. 2. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 350x350x12x19     

        al l owabl e  bendi ng st ress

          Si g. ba = 164. 486 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  600. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   35. 000 ( c m)

                l / b :                                                     =   17. 143

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 2. 6 Mai n gi r der   s t r es s cal c ul at i on

 

        us i ng member  H- 350x350x12x19

        bendi ng s t r es s

          Si g.  = M /  Z = 121. 692 ( N/ mm2)  <= 164. 486 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =  277. 458 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                Z :  s ect i on modul us         = 2280. 000 ( cm3)

        shear s t r es s

          Tau = S /  Aw =  53. 166 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  199. 055 ( kN)

                      (  Tr uc k l oad( Paral l e l )  )

                Aw :  web s ec t i on ar ea      =   37. 440 ( cm2)

 

 

2. 2. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum.

        Del .  = 
Pol 3

48EI
 =     0. 735 ( c m)   <=    1. 500 ( c m)

          wher e

                Po  :  l oad i nt ens i t y                    =    130. 000 ( kN)

                      (   Truck l oad( Par al l el )   )

                l    :  span l engt h                       =    600. 000 ( c m)

                I    :  moment  o f  i nert i a of  area         =  39800. 000 ( c m4)

                E   :  Young' s modul us                    =   2. 0*  105( N/ mm2)
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2. 3 Beam s eat  Des i gn

2. 3. 1 Sum up bendi ng moment  f o r eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 bendi ng moment  
        ( kN. m)     

    - - - - - - - - - -   

         1. 387  

    - - - - - - - - - -   

         1. 387  

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

         1. 387  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Bendi ng moment  i s t he s um of  moment  by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 2 Bendi ng moment  c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  bendi ng moment  maxi mum.

        1) l oad condi t i on    Tr uc k l oad( Par al l e l )               

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.      
 ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

     3. 324  
     5. 324  
     5. 324  
     5. 324  
     3. 324  

      0. 000
      0. 000
      0. 000
      0. 000
      0. 000

     19. 944 
     31. 944 
     31. 944 
     31. 944 
     19. 944 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  by t ruck l oad

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              r eact i on f or ce  by t rai n l oad

                Rj  = Si g.   PJi  *   Et ai     =   86. 667 ( kN)

  wheel   
   No.    

   l oad  PJi    
          ( kN)  

 i nf l uenc e val ue  on   
 r eact i on f or c e  Et ai  

     1   
     2   

       80. 000  
       20. 000  

              1. 000   
              0. 333   

 

 

            i n case  t hat  Beam seat  of  bendi ng moment  i s  at  maxi mum,  t ruck l oad pos i t i on.

              1  Mai n gi r der   react i on f or ce  i s maxi mum,  t hen Beam s eat  bendi ng moment  i s  maxi mum.

                  i nf l uenc e val ue  o f  eac h beam

 No.     Mai n gi r der  No.       i nf l uenc e  val ue  

   1 
   2 
   3 
   4 
   5 

           G  1        
           G  2        
           G  3        
           G  4        
           G  5        

          1. 500  
          1. 125  
          0. 375  
          0. 000  
          0. 000  
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                Rj i  = Rj  *   I i

 No.     Mai n gi r der  No.      
eac hMai n gi r der  ef f ec t  val ue
            I i              

      Rj i      
        ( kN)   

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

             1. 500         
             1. 125         
             0. 375         
             0. 000         
             0. 000         

      130. 000 
       97. 500 
       32. 500 
        0. 000 
        0. 000 

 

        6) cal c ul at e  bendi ng moment

            Si mpl e beam part

              Bendi ng moment  by f i xed l oad

                Md =    1. 387 ( kN. m)

                  wher e

                       l max :  Mmax posi t i on( f r om l ef t  s upport  po i nt )     =    2. 000 ( m)

                         wd :  se l f - wei ght                                =    2. 7750 ( kN/ m)

                        member  us ed       H- 912x302x18x34

 

              Bendi ng moment  by l oad

                Mj  =    0. 000 ( kN. m)

                  wher e

                      l max :  Mmax pos i t i on ( f r om l ef t  s upport  po i nt )     =    0. 000 ( m)
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        7) sum of  bendi ng moment

              f i xed l oad                            =    1. 387 ( kN. m)

              l oad                                  =    0. 000 ( kN. m)

              i mpac t             =    0. 000 *   0. 300 =    0. 000 ( kN. m)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                M =    1. 387 ( kN. m)
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2. 3. 3 Sum up s hear  f or ce  f or  eac h l oad

         l oad condi t i on           

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

            sect i on           

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 sect i on-  2 Si mpl e beam part   

    - - - - - - - - - - - - - - - - - - - - - -     

    - - - - - - - - - - - - - - - - - - - - - -     

 s hear  f or ce     
         ( kN)    

    - - - - - - - - - -   

       217. 802  

    - - - - - - - - - -   

       247. 269  

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

    - - - - - - - - - -   

       178. 261  

    - - - - - - - - - -   

    - - - - - - - - - -   

                                Not e )  Shear  f orce  i s  t he  s um of  s hear f orc e by f i xed l oad,  

                                    l oad,  and i mpact .

 

2. 3. 4 Shear f o rc e c omput at i on

      Cal c ul at e  i n t he  l oad condi t i on t hat  i nduces  s hear f orc e  maxi mum.

        1) l oad condi t i on    Cr awl er  c rane when movi ng( Par al l e l )

        2) desi gn sect i on -  2   Si mpl e  beam par t

        3) i ncl ude  Mai n gi r der   i n des i gn s ec t i on

 No.     Mai n gi rder  No.       

   1           G  2          

 

        4) Mai n gi rder   react i on f or ce  by f i xed l oad

            Rdi  = wdi  *  ( l + l si de)  /  2. 0 + wd2i

 No.     Mai n gi rder  No.       ded l d s t r g
  wdi ( kN/ m)  

ot hr  ded l d
  wd2i ( kN)  

    Rdi      
    ( kN)     

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

     3. 324  
     5. 324  
     5. 324  
     5. 324  
     3. 324  

      0. 000
      0. 000
      0. 000
      0. 000
      0. 000

     19. 944 
     31. 944 
     31. 944 
     31. 944 
     19. 944 

                where

                      Rdi  :  reac t i on f or ce  by f i xed l oad ac t i ng f r om Mai n gi r der   t o  Beam s eat  

                        l  :  Mai n gi rder   s pan l engt h           =     6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h     =     6. 000 ( m)
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        5) Mai n gi rder   react i on f or ce  o f  c rawl er  c rane

          Beam seat  -  Shear f orc e  i s at  maxi mum,  c rawl er  l oad condi t i on

        reac t i on f orc e  of  cr awl er  c rane

            Rc  = w *  {  b *  (  a + b/ 2. 0 )  /  l 1

                      + c  *  (  d + c / 2. 0 )  /  l 2 }          =   163. 500 ( kN)

                where  

                       w :  c rawl er  cr ane l oad i nt ens i t y

                            w = ( W + T)  /  l b *   0. 500         =   45. 662 ( kN/ m)

                       a :  unl oadi ng l engt h i n l ef t  s pan        =    3. 810 ( m)

                       b :  l oadi ng l engt h i n l ef t  span          =    2. 190 ( m)

                       c  :  l oadi ng l engt h i n r i ght  s pan         =    2. 190 ( m)

                       d :  unl oadi ng l engt h i n r i ght  span       =    3. 810 ( m)

                       W :  c rawl er  cr ane s el f - wei ght             =  400. 000 ( kN)

                       T :  l i f t i ng l oad                         =    0. 000 ( kN)

                      l b :  c rawl er  cr ane c ont act                 =    4. 380 ( m)

                      l 1 :  l engt h o f  l e f t  span                  =    6. 000 ( m)

                      l 2 :  l engt h o f  r i ght  s pan                 =    6. 000 ( m)

 

             Beam s eat  of  Shear f or ce  i s  at  maxi mum,  cr awl er  l oad condi t i on

 No.     Mai n gi r der  No.       eachMai n gi rder  reac t i on f or c e( kN)   

   1 
   2 
   3 
   4 
   5 

          G  1         
          G  2         
          G  3         
          G  4         
          G  5         

                   0. 000            
                 163. 500            
                  65. 400            
                  98. 100            
                   0. 000            
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        6) cal c ul at e  s hear  f orc e

            Si mpl e beam part

              Shear  f orce  by f i xed l oad

                Sd =   34. 719 ( kN)

                      wher e

                            l  :  s pan l engt h          =    2. 000  ( m)

                           wd :  s el f - wei ght           =    2. 7750 ( kN/ m)

                        member  us ed       H- 912x302x18x34

 

              s hear  f orce  by l oad

                Sj  =  163. 500 ( kN)

 

        7) sum of  shear  f or ce

              f i xed l oad                            =   34. 719 ( kN)

              l oad                                  =  163. 500 ( kN)

              i mpac t             =  163. 500 *   0. 300 =   49. 050 ( kN)

              - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

              t ot al                                S =  247. 269 ( kN)
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2. 3. 5 Al l owabl e s t r ess  c al cul at i on

 

        st ee l  mat er i al  f or  s t r uc t ur e    SS400                                             

        us i ng member      H- 912x302x18x34     

        al l owabl e  bendi ng st ress

          Si g. ba = 202. 359 ( N/ mm2)

                  l / b<=  4. 5   Si g. ba = 210 ( N/ mm2)

            4. 5 < l / b<= 30. 0   Si g. ba = {  140 -  2. 4 *   (  l / b -  4. 5 )  }  *  1. 50 ( N/ mm2)

              where

                  l  :  buc kl i ng s pan bet ween compress i ve  f l ange  s uppor t s   =  200. 000 ( c m)

                  b :  cros s sect i onal  ar ea o f  compres si ve  f l ange          =   30. 200 ( c m)

                l / b :                                                     =    6. 623

        al l owabl e  s hear s t ress

            Taua = 120. 000

 

 

2. 3. 6 Beam s eat  s t r ess  c al cul at i on

 

        us i ng member  H- 912x302x18x34

        bendi ng s t r es s

          Si g.  = M /  Z =   0. 128 ( N/ mm2)  <= 202. 359 ( N/ mm2)

            where

                M :  desi gn bendi ng moment   =    1. 387 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                Z :  s ect i on modul us         = 10800. 000 ( c m3)

        shear s t r es s

          Tau = S /  Aw =  16. 276 ( N/ mm2)  <= 120. 000 ( N/ mm2)

            where

                S  :  desi gn shear  f or ce     =  247. 269 ( kN)

                      (  Cr awl er  c rane when movi ng( Par al l e l )  )

                Aw :  web s ec t i on ar ea      =  151. 920 ( cm2)

 

 

2. 3. 7 De f l ec t i on c al c ul at i on

 

      Cal c ul at e  def l ec t i on when bendi ng moment  i s maxi mum i n a s i mpl e  beam sect i on

        Del .  = 
5Mmaxl 2

48EI
 =     0. 000 ( c m)   <=    0. 500 ( c m)

          wher e

                Mmax:  bendi ng moment  by l oad           =      0. 000 ( kN. m)

                      (  Tr uc k l oad( Paral l e l )  )

                l    :  span l engt h                      =    200. 000 ( cm)

                I    :  moment  o f  i nert i a of  area        = 491000. 000 ( cm4)

                E   :  Young' s modul us                   =  2. 0*  105( N/ mm2)
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2. 4 Suppor t  pi l e Desi gn

2. 4. 1 The axi al  f or c e and hori zont al  f or c e of  Support  pi l e f or  eac h l oad

 t ruck     
 l oad      

 c rawl er    
 c rane     

 t ruck     
 c rane     

 ort hogonal            

 paral l e l              

 movi ng- or t hogonal     

 movi ng- paral l e l       

 0 degree- or t hogonal   

 0 degree- paral l e l     

 90 degr ee- ort hogonal  

 90 degr ee- par al l el    

 45 degr ee- ort hogonal  

 45 degr ee- par al l el    

 movi ng- or t hogonal     

 movi ng- paral l e l       

 worki ng- ort hogonal    

 worki ng- par al l el      

       axi al  f or c e at  max      

 Suppor t  pi l eNo.    

      - - - -          

         2         

      - - - -          

         2         

      - - - -          

      - - - -          

      - - - -          

      - - - -          

      - - - -          

      - - - -          

      - - - -          

         2         

      - - - -          

      - - - -          

axi al  f orc e
     ( kN)   

  - - - - - - - -  

    232. 734

  - - - - - - - -  

    262. 200

  - - - - - - - -  

  - - - - - - - -  

  - - - - - - - -  

  - - - - - - - -  

  - - - - - - - -  

  - - - - - - - -  

  - - - - - - - -  

    193. 192

  - - - - - - - -  

  - - - - - - - -  

 hori zont al  
 f orc e      
     ( kN)    

  - - - - - - - -   

     34. 667 

  - - - - - - - -   

     60. 000 

  - - - - - - - -   

  - - - - - - - -   

  - - - - - - - -   

  - - - - - - - -   

  - - - - - - - -   

  - - - - - - - -   

  - - - - - - - -   

     33. 125 

  - - - - - - - -   

  - - - - - - - -   

 

2. 4. 2 Axi al  f o rc e c al c ul at i on f o r member  des i gn

   Cal cul at e  f or  t he l oad condi t i on when axi al  f or ce  i s  maxi mum.

   For  pi l e st r es s and beari ng c apaci t y of  Support  pi l e , use  maxi mum axi al  f or ce  mul t i pl i ed by 1/ 1 .

        1) Load condi t i on  Cr awl er  c rane when movi ng( Par al l e l )

        2) Support  pi l e  Number       2

            Checki ng Support  pi l e  l ef t     Si mpl e beam par t

            Checki ng Support  pi l e  l ef t  s ec t i on Number  o f  Mai n gi rder      = 1

 No.     Mai n gi rder  No.       

   1           G  1          

            Checki ng Support  pi l e  r i ght     Si mpl e beam part

            Checki ng Support  pi l e  r i ght  sect i on Number of  Mai n gi r der      = 1

 No.     Mai n gi rder  No.       

   1           G  2          
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        3) cal c ul at e  max axi al  f or ce

            si mpl e beam + si mpl e  beam

              axi al  f orce  by f i xed l oad

                Nd  = Ndl  + Ndr  + nd                 =    49. 650 ( kN)

                  wher e

                      Ndl  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( l ef t )

                      Ndl  = Si g. (  Rdi  *   l Li  )  /  l k1  =    0. 000 ( kN)

 No.     Mai n gi r der  No.      
     Rdi    
       ( kN)

     l Li     
       ( m)   

   1           G  1              19. 944       0. 000 

                      Ndr  :  axi al  f or ce  by f i xed l oad on si mpl e beam ( r i ght )

                      Ndr  = Si g. (  Rdj  *   l Rj  )  /  l k2  =   31. 944 ( kN)

 No.     Mai n gi r der  No.      
     Rdj    
       ( kN)

     l Rj     
       ( m)   

   1           G  2              31. 944       2. 000 

 

                nd :  axi al  f or ce  by s el f - wei ght

                Beam s eat Sel f  wei ght          2. 775 *   (  ( l k1 + l k2)  /  2. 0 )  =    5. 550 ( kN)

                Hor i .  j oi nt           0. 182 *   l s1 *  2              =    0. 728 ( kN)

                Hor i .  brac e          0. 000 *   l s2                   =    0. 000 ( kN)

                Ver t .  brac e          0. 146 *   l v                    =    0. 826 ( kN)

                Suppor t  pi l eSel f  wei ght          0. 912 *   l ,UI                   =   10. 602 ( kN)

                o t her  l oad                                          =    0. 000 ( kN)

                - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                t ot al                                                    17. 706 ( kN)

                  wher e

                    l k1 :  l e f t  s pan l engt h o f  si mpl e  beam      =    2. 000 ( m)

                    l k2 :  r i ght  s pan l engt h of  si mpl e  beam     =    2. 000 ( m)

                    l s 1 :  Hori .  j oi nt Lengt h                    =    2. 000 ( m)

                          l s 1 = ( ( l k1+l k2)  /  2. 0)  *  1

                    l s 2 :  Hori .  braceLengt h                    =    0. 000 ( m)

                     l v :  Vert .  braceLengt h                    =    5. 657 ( m)

                          l v = Si g. l vn

                          l v1 = l k12+ 2. 0002 + l k22+ 2. 0002 =    5. 657 ( m)

                   l ,UI  :  Suppor t  pi l eLengt h                    =   11. 625 ( m)
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              axi al  f orce  by l oad

                Nj    =  Nj l  + Nj r                       =   163. 500 ( kN)

                  wher e

                        Nj l  :  axi al  f or c e by l oad on si mpl e  beam ( l e f t )

                        Nj l  = Si g. (  Rj i  *  l Li  )  /  l k1  =    0. 000 ( kN)

 No.      Mai n gi r der  No.      
     Rj i    
       ( kN)

     l Li     
       ( m)   

   1           G  1               0. 000       0. 000 

                        Nj r  :  axi al  f or c e by l oad on si mpl e  beam ( r i ght )

                        Nj r   = Si g. (  Rj j  *   l Rj  )  /  l k2  =  163. 500 ( kN)

 No.     Mai n gi r der  No.           Rj j    
       ( kN)

     l Rj     
       ( m)   

   1           G  2             163. 500       2. 000 

 

              member desi gn axi al  f or ce

                  f i xed l oad                      =   49. 650 ( kN)  

                  l oad                            =  163. 500 ( kN)

                  i mpact         163. 500 *  0. 300  =   49. 050 ( kN)

                  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

                  t ot al                        N  =  262. 200 ( kN)

                member  des i gn axi al  f or c e i s  1/ 1    N *   1/ 1  =  262. 200 ( kN)
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2. 4. 3 Hori zont al  f or c e c al cul at i on

      1)  hor i zont al  f orce  by f i xed l oad

          Hd = ( W1 + W2 + W3 + W4 + W5 + W6 + W7)  *  kh   =  33. 383 ( kN)

            W1 :  wei ght  o f  s t eel  deck* nomi nal  l oad 

                  W1 = (  Wf 1 *   Bf 1 + Wf 2 *  Bf 2 )

                                         *   (  l  + l s i de  )  /  2. 0      =  96. 000 ( kN)

                      Wf 1 :  st ee l  dec k 2m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 1 :  st ee l  dec k 2m + wi dt h di r ec t i on          =   8. 000 ( m)

                      Wf 2 :  st ee l  dec k 3m + nomi nal  l oad             =   2. 000 ( kN/ m2)

                      Bf 2 :  st ee l  dec k 3m + wi dt h di r ec t i on          =   0. 000 ( m)

                        l  :  span l engt h                              =   6. 000 ( m)

                    l s i de  :  adj ac ent  span l engt h                     =   6. 000 ( m)

            W2 :  dead l oad wei ght  o f  wheel  guard

                  W2 = (  WL + WR )  *  (  l  + l s i de )  /  2. 0 =   0. 000 ( kN)

                       WL :  dead l oad o f  l ef t  wheel  guard            =   0. 000 ( kN/ m)

                       WR :  dead l oad o f  r i ght  wheel  guar d           =   0. 000 ( kN/ m)

            W3 :  Mai n gi r der  Wei ght

                  W3 = N *   WN *   (  l  + l s i de )  /  2. 0                =  39. 720 ( kN)

                       N  :  Mai n gi rder  Member s number                       = 5 

                       WN :  Mai n gi rder  Sel f  wei ght                        =   1. 324 ( kN/ m)

            W4 :  Beam seat Wei ght    

                  W4 = WH *  l H                                      =  24. 975 ( kN)

                       WH :  Beam seat Sel f  wei ght                        =   2. 775 ( kN/ m)

                       l H :  Beam seat  l engt h                              =   9. 000 ( m)

            W5 :  Hori .  j o i nt Wei ght  

                  W5 = Ws 1 *   l s 1 *   2                               =   2. 912 ( kN)

                      Ws1 :  Hori .  j oi nt Wei ght                         =   0. 182 ( kN/ m)

                      l s1 :  Hori .  j oi nt Lengt h                        =   8. 000 ( m)

            W6 :  Hori .  br aceWei ght  

                  W6 = Ws 2 *   l s 2 /  2. 0                              =   0. 000 ( kN)

                      Ws2 :  Hori .  braceSel f  wei ght                        =   0. 000 ( kN/ m)

                      l s2 :  Hori .  braceExt ensi on                       =   0. 000 ( m)

            W7 :  Vert .  br aceWei ght  

                  W7 = Wv *  l v                                      =   3. 306 ( kN)

                      Wv  :  Vert .  braceSel f  wei ght                        =   0. 146 ( kN/ m)

                      l v  :  Vert .  braceExt ensi on                       =  22. 627 ( m)

            kh :  coef f i c i ent  f or  hori zont al  f orce es t i mat e

                  kh =   0. 200
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      2)  hor i zont al  l oad by hori zont al  f or ce

          Hj   =  R *  kh        =   60. 000 ( kN)

            R :  l oad c ase   [  Crawl er  cr ane when movi ng( Paral l e l )  ]

              R  =  W + T            =   400. 000 ( kN)

                where

                      W :  heavi es t  machi ne  wei ght                   =   400. 000 ( kN)

                            I n c ase  t ruc k l oad,  reac t i on f orc e  by t r uck l oad on worki ng

                            pl at f or m i s  t aken.

                      T :  l i f t i ng l oad(  zero  when t r uck l oad )      =     0. 000 ( kN)

 

           kh :  c oef f i c i ent  f or  hor i zont al  f or ce est i mat e

                kh  =  0. 150

 

      3) sum of  hori zont al  f orc e

            f i xed l oad                      =   33. 383 ( kN)

            l oad                            =   60. 000 ( kN)

            - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

            t ot al                            =   93. 383 ( kN)
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2. 4. 4 Bendi ng moment  by hori zont al  f orc e( pi l e t op f i xed)

   Cal cul at e  bendi ng moment  and di s pl ac ement  usi ng Chang' s equat i on ass umi ng i nf i ni t e pi l e.

   Si nce  t op o f  s uppor t  pi l e  are  connec t ed wi t h l at er al  beams ,  hor i zont al  f or ce  at  t op o f

   t r ans mi t s  t o  t he  bot t om of  l at er al  beams.

   Us e  bi gger  val ue  e i t her  c onst r ai ned moment  at  pi l e  t op or  max bendi ng moment  i n s ubgr ound.

 

          hori zont al  f orc e  on Support  pi l e

            H    = Si g. H /  n                                          =   18. 677 ( kN)

              where

                  Si g. H : hor i zont al  f or c e ac t i ng on one  f rame pl ane   =   93. 383 ( kN)

                      n : Support  pi l eMembers  number                           = 5

 

          cons t rai ned moment  at  pi l e t op

            Mo   = (  1 + Bet ah )  *  H /  2Bet a                                  =   54. 976 ( kN. m)

          max bendi ng moment  i n s ubgr ound

            Mmax = -  H /  2Bet a *   (  1 + (  Bet ah ) 2) 1/ 2 *  exp (  -  Bet al m )   =   30. 363 ( kN. m)

            dept h at  max bendi ng moment  i n s ubground

            l m   = 1 /  Bet a *  t an- 1(  1 / Bet ah )                                =    0. 541 ( m)

          hori zont al  di spl ac ement  at  pi l e t op

            Del .      = ( (  1 + Bet ah ) 3+ 2 )  *   H /  (  12 EI Bet a3)                 =    2. 440 ( cm)

              where

                    h :  above gr ound l engt h          =      4. 325 ( m)

                    I  :  Suppor t  pi l earea moment  of  i ner t i a  =      6750. 000 ( cm4)

                    E :  Suppor t  pi l eYoung modul us    =     2. 000 *   105( N/ mm2)

 

          pi l e  char ac t eri s t i c  val ue

            Bet a   = 4  (  kh*  D /  (  4EI  ) )   =    0. 00640 ( 1/ cm)

              where

                  D :  Suppor t  pi l ewi dt h                                       =   30. 000 ( c m)

 

          subgr ade react i on coef f i c i ent  i n l at eral  di rect i on

            kh   = kho* ( BH/ 30) - 3/ 4    =   30. 228   ( N/ c m3)

            kho   = 1/ 30* Al p. *  Eo       =   56. 000 ( N/ cm3)

            BH   = ( D/ Bet a) 1/ 2          =   68. 260 ( cm)

              where

                 BH :  pi l e  c onver si on wi dt h of  l oad

              Al p. *  Eo :  aver age Al p. *  Eo  i n range of 1/ Bet a  =   1680. 000 ( N/ c m2)
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2. 4. 5 Suppor t  pi l e buc kl i ng st abi l i t y c hec k

        Becaus e  Suppor t  pi l e  buc kl i ng poss i bl y occ ur  under axi al  di r ect i on f orc e  and bendi ng moment ,  

      chec k t he  s t abi l i t y on buc kl i ng us i ng next  2 equat i ons.

          Si g. c  /  Si g. caz  +  Si g. bc z /  {  Si g. bao  *  (  1 -  Si g. c  /  Si g. eaz )  }

                                                          =     0. 818  <=  1. 0

          Si g. c  + Si g. bcz  /  (  1 -  Si g. c  /  Si g. eaz )

                                                          =   159. 753  <=  Si g. c al

     where

         Si g. c  :  compr ess i ve  s t r ess  i n axi al  di rec t i on =    22. 145 ( N/ mm2)

         Si g. bc z :  moment  compres si ve  s t ress  by bendi ng moment  around weak axi s .

                   Si g. bc z    =  Mz /  zz                 =   122. 168 ( N/ mm2)

         Si g. c az :  al l owabl e  c ompress i ve  s t r es s i n axi al  di rec t i on ar ound weak axi s = 136. 230( N/ mm2)

                          l k/ r  <= 18 - - -  Si g. c az = 210

                    18 <  l k/ r  <= 92 - - -  Si g. c az = {  140 -  0. 82 *  (  l k/ r  -  18 )  }  *   1. 50

                    92 <  l k/ r        - - -  Si g. c az = 1200000 /  {  6700 + (  l k/ r  ) 2}  *   1. 50

                          l k/ r  =    588. 713 /   7. 550 =   77. 975 

 

         Si g. bao :  upper l i mi t  o f  al l owabl e compress i ve  s t r es s  wi t hout  l ocal  buc kl i ng

                                                      =   210. 000 ( N/ mm2)

         Si g. c al  :  al l owabl e  s t r ess  o f  f ree ext ens i on pl at e  under comp st ress  about  l ocal  buc kl i ng

                   where b'  <= 13. 1t '          =   210. 000 ( N/ mm2)

         Si g. eaz :  Eul er  buc kl i ng s t r engt h around weak axi s

                   Si g. eaz    = 1200000 /  (  l k/ rz ) 2 =   197. 364 ( N/ mm2)

 

          N :  Support  pi l e  act i ng axi al  f orc e        =   262. 200 ( kN)

         Mz :  bendi ng moment  around z  axi s                =    54. 976 ( kN. m)

         l k :  buc kl i ng l engt h                            =   588. 713 ( c m)

        l Low:  l owes t  desi gn span,  hei ght  at  l owest  i s  added 1/ Bet a( l k r ef er ence  val ue,  f i xed val ue) .

                l Low = l Low'  + 1/ Bet a = 432. 500 + 156. 213 = 588. 713

                          wher e,

                          l Low'  :  hei ght  at  l owest                =    432. 500 ( c m)

                          Bet a  :  c harac t eri st i c  val ue

                               Bet a = 4  (  kh*  D /  (  4EI  ) )     =    0. 00640 ( 1/ c m)

                              where

                                I  :  Suppor t  pi l ear ea moment  o f  i nert i a  =    6750. 000 ( c m4)

                                E :  Suppor t  pi l eYoung modul us     =   2. 000 * 105( N/ mm2)

                                D :  Suppor t  pi l ewi dt h             =   30. 000 ( c m)

                               kh :  l at eral  subgrade reac t i on    =   30. 228 ( N/ c m3)

                    us e s t ee l  member,    H- 300x300x10x15( Weak)  

                     A :  c ross  s ect i onal  area of  s t ee l  mat eri al     =  118. 400 ( c m2)

                    z z  :  s ec t i on modul us  around z axi s             =  450. 000 ( c m3)

                    r y :  r adi us o f  gyrat i on of  area around y axi s  =   13. 100 ( c m)

                    r z  :  r adi us o f  gyrat i on of  area around z axi s  =    7. 550 ( c m)

 

        Shear s t r es s

          hori zont al  f orc e  act i ng on weak axi s  of  pos t .  

            Tau =  H /  (  2 *   Af  )  =    2. 075  <=   120. 000 ( N/ mm2)

                  H :  Suppor t  pi l ewor ki ng hori zont al  f orc e  =   18. 677 ( kN)

                 Af  :  Suppor t  pi l eFl ange area         =   45. 000 ( cm2)
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2. 4. 6 Suppor t  pi l e beari ng c apac i t y exami nat i on

        al l owabl e  bear i ng capaci t y

        Ra  = {  qd*  A + uSi g. l i f i   } /  2. 0   =  523. 500 ( kN)

          (  const ruct i on met hod:  dr i vi ng )

 

          wher e

                 qd:  ul t i mat e beari ng c apaci t y at  t i p ground  = 2800. 00

                      qd  = 200Al p. N

                 N :  Support  pi l eN val ue  o f  so i l  l ayer  at  t i p=    14. 00

                     N = ( N1 + N2)  /  2

                       upper  l i mi t  i s  40.

                 N1:  Support  pi l eN val ue  at  t i p posi t i on     = 14. 00

                 N2:  Support  pi l e  i n t he  r ange of  2m above f r om t i p

                     aver age  N- val ue                         = 14. 00

                 A :  Support  pi l et i p ar ea                    =  0. 09 ( m2)

                 u :  Support  pi l ePeri met er                    =   1. 200 ( m)

                 l i :  t hi c kness  t o  be consi dered c i rc umf er ence  f r i c t i on

                 f i :  maxi mum s ki n f r i ct i on i n t he l ayer  c onsi der ed f r i c t i on

                      f i =2Bet aNs ( sand)

                         Ns upper  l i mi t  i s  50.

                      f i =10Bet aNc ( Nc: N- val ue)  ,  f i =Bet aNc ( Nc: c ohes i on) ( c l ay)

                         where ,  Nc( N- val ue  10*  Nc)  upper l i mi t  i s 150.

             Si g. l i f i :  c i r cumf er enc e f r i ct i on                =   662. 500

 l i ( m)     Ns     Nc    f i ( kN/ m2)    l i *  f i   

  3. 000
  2. 300

 - - - - - -
 - - - - - -

  125. 0
  125. 0

    125. 000
    125. 000

  375. 000 
  287. 500 

                Al p.  :  coef f i c i ent  of  t i p bear i ng capac i t y f or  c onst r uc t i on met hod  = 1. 0

                Bet a :  coef f i c i ent  of  s ki n f r i ct i on f or  c onst r uc t i on met hod         = 1. 0

 

      max axi al  f or ce  act i ng on Support  pi l e    Crawl er  cr ane when movi ng( Paral l e l )

        N max  =    262. 200 ( kN)   <=   523. 500 ( kN)
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2. 5 Hor i .  j oi nt  Des i gn

2. 5. 1 Hori .  j o i nt  c hec ki ng

    Desi gn Hor i .  j o i nt  as  a member rece i vi ng c ompr es s i on f orc e .

      l oad c ondi t i on    Cr awl er  c rane when movi ng( Par al l e l )

      compress i on f or c e ac t i ng on Hor i .  j o i nt  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by s i ngl e  Hor i .  j o i nt .

        Set  bot h si des  of  Suppor t  pi l e

         N     = H /  2 =   46. 691 ( kN)

         Si g. c  = N /  A =   19. 693 ( N/ mm2)  <= Si g. ca =  123. 770 ( N/ mm2)

            where

                  H :  compress i ve  f or ce  ac t i ng on a f rame pl ane =   93. 383 ( kN)

              Si g. c  :  axi al  di rec t i on c ompress i ve st r es s

             Si g. ca :  al l owabl e axi al  di rect i on compr es si ve  s t ress         =  123. 770 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =   88. 106

                 Us e s t ee l  mat er i al   [ - 150x75x6. 5x10      

                 A :  c ros s  s ec t i onal  ar ea of  s t eel  mat eri al          =  23. 710( c m2)

                 l  :  buckl i ng l engt h                                =   2. 000( m)

                 r  :  r adi us of  gyrat i on of  area ar ound weak axi s     =   2. 270( c m)

 

2. 5. 2 Connec t i on par t  chec ki ng

    c ompress i on f or ce  act i ng on Hor i .  j o i nt

       T =   46. 691 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   22. 234 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                 =    0. 300 ( cm)

 

2. 6 Ver t .  brace Des i gn

2. 6. 1 Vert .  br ac e c hec ki ng

    desi gn Ver t .  br ac e  as  a member rece i vi ng Compr es s i ve f orc e

      l oad c ondi t i on    Cr awl er  c rane when movi ng( Par al l e l )

      hori zont al  f orc e  shared by Vert .  brace  

        shar e t he  hor i zont al  f or c e rece i vi ng on a f r ame pl ane by number  o f  Vert .  brace

         Hv = H /  n =   23. 346 ( kN)

      f orc e Ver t .  brac e ac t i ng on Compr ess i ve

         T  = Hv /  cos ( Thet a)  =   33. 016 ( kN)

            cos ( Thet a)  = l  /  (  l 2 + h2 ) 1/ 2 =    0. 707

            where

                 l  :  Support  pi l eThe mos t  shor t est  s pac i ng( l engt h)  =    2. 000 ( m)

                 h :  Hori .  j oi nt l ongest  spac i ng   =    2. 000 ( m)

      Compress i ve  s t r ess

        Si g. c  = T /  A =   17. 377 ( N/ mm2)  <= Si g. ca =   64. 891 ( N/ mm2)

            where

               Si g. ca :  al l owabl e  axi al  di rect i on compr es si ve  st ress    =   64. 891 ( N/ mm2)

                            l / r  <= 18 - - -  Si g. ca = 210

                      18 <  l / r  <= 92 - - -  Si g. ca = {  140 -  0. 82 *  ( l / r  - 18)  }  *   1. 50

                      92 <  l / r        - - -  Si g. ca = 1200000 /  { 6700 + ( l / r ) 2}  *   1. 50

                            l / r                 =  145. 048

                      Use  st ee l  mat er i al   L- 100x100x10         

                  A :  ef f ect i ve c ross  s ect i onal  ar ea of  s t eel  mat eri al  =   19. 000 ( c m2)

                  l  :  buc kl i ng l engt h                                  =    2. 828 ( m)

                  r  :  radi us  o f  gyr at i on o f  ar ea                       =    1. 950 ( c m)
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2. 6. 2 Connec t i on par t  chec ki ng

    f orc e Compr es si ve  act i ng on a brace  member

       T =   33. 016 ( kN)

    r equi r ed l engt h f or  wel di ng par t

      l  = T /  (  0. 7rho*  s  )  =   15. 722 ( c m)

       r ho  :  al l owabl e  st r es s of  wel di ng j oi nt  =  100. 000 ( N/ mm2)

       s    :  f oot  l engt h                       =    0. 300 ( cm)
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2. 7 Summar y expor t
 

2. 7. 1 St ee l  deck summary r epor t

    s t ee l  deck :  st ee l  dec k t ype2

 

    1)  c heck r egardi ng t o  bendi ng moment

        l oad c ondi t i on       Truc k cr ane when movi ng( Paral l el )

        name of  s t eel  dec k   St ee l  deck t ype  2 ( 1000*2000)

        bendi ng moment  due t o f i xed l oad   Md   =     1. 000 ( kN. m)

        bendi ng moment  due t o l oad Mmax =    61. 250 ( kN. m)

        desi gn bendi ng moment         M    =    24. 700 ( kN. m)

        bendi ng s t r es s                Si g.  =    79. 167 <=   210. 000 ( N/ mm2)

 

    2) chec k regar di ng t o s hear  f orc e

        l oad c ondi t i on      Tr uc k l oad( Par al l e l )

        name of  s t eel  dec k  St eel  dec k t ype 2 ( 1000*2000)

        shear f or ce  due t o  f i xed l oad      Sd   =     2. 000 ( kN)

        shear f or ce  due t o  l oad    Smax =   140. 000 ( kN)

        desi gn shear f orc e            S   =    56. 400 ( kN)

        shear s t r es s                 Tau =    69. 630 <=   120. 000 ( N/ mm2)
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2. 7. 2 Mai n gi r der   Summary r epor t

 

1)  cal cul at e  bendi ng moment

    l oad c ondi t i on  Tr uck l oad( Paral l el )

    desi gn obj ect  Mai n gi r der   number   2 o f  

        f i xed l oad                                 =   23. 958( kN. m)

        l oad                                       =  195. 000( kN. m)

        i mpact                    195. 000 *   0. 300  =   58. 500( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  277. 458( kN. m)

 

  2) c al c ul at e s hear  f orce

      l oad c ondi t i on  Truc k l oad( Paral l e l )

      desi gn obj ect  Mai n gi r der   number   2 

        f i xed l oad                                 =   15. 972( kN)

        l oad                                       =  140. 833( kN)

        i mpact                    140. 833 *   0. 300  =   42. 250( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  199. 055( kN)

 

  3) c hec ki ng s t ress

      us i ng member    H- 350x350x12x19

      web sect i on area                        Aw =    37. 440 c m2

      sect i on modul us                          Z  =  2280. 000 c m3

 

      bendi ng s t r es s              Si g.  =  M /  Z  = 121. 692 ( N/ mm2)

      al l owabl e  bendi ng s t ress     Si g. ba         = 164. 486 ( N/ mm2)

      shear st r es s                Tau =  S /  Aw  =  53. 166 ( N/ mm2)

      al l owabl e  s hear  st r ess       f s             = 120. 000 ( N/ mm2)

 

  4) def ormat i on

      Cal c ul at e  def or mat i on when bendi ng moment  i s  maxi mum i n a l oad condi t i on

      de f ormat i on                      Del .   =    0. 7349 ( c m)

      al l owabl e  def or mat i on            Del . a =    1. 5000 ( c m)
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2. 7. 3 Beam s eat  Summar y report

 

  1) Cal c ul at e bendi ng moment

      l oad c ondi t i on  Truc k l oad( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =    1. 387( kN. m)

        l oad                                       =    0. 000( kN. m)

        i mpact                      0. 000 *   0. 300  =    0. 000( kN. m)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot ot al                                     =    1. 387( kN. m)

 

  2) Cal c ul at e s hear  f orce

      l oad c ondi t i on  Crawl er  cr ane when movi ng( Paral l e l )

      desi gn s ect i on   2  Si mpl e  beam part

        f i xed l oad                                 =   34. 719( kN)

        l oad                                       =  163. 500( kN)

        i mpact                    163. 500 *   0. 300  =   49. 050( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                       =  247. 269( kN)

 

  3) c hec ki ng s t ress es

      mat eri al       H- 912x302x18x34

      web sect i on area  Aw =   151. 920 c m2

      sect i on modul us    Z  =  10800. 000 cm3

 

      bendi ng s t r es s      Si g.  =  M /  Z   =   0. 128 ( N/ mm2)

        al l owabl e  bendi ng st ress  Si g. ba   = 202. 359 ( N/ mm2)

      shear st r es s        Tau =  S /  Aw   =  16. 276 ( N/ mm2)

        al l owabl e  s hear s t ress       Taua  = 120. 000 ( N/ mm2)

 

  4) def l ec t i on

      Cal c ul at e  def l ec t i on when bendi ng moment  by l i ve l oad i s  at  max. .  

      de f l ec t i on                 Del .   =     0. 0000 ( cm)

      al l owabl e  def l ec t i on       Del . a =     0. 5000 ( cm)
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2. 7. 4 Suppor t  pi l e Summary r epor t

 

    1) l oad c ondi t i on t hat  wei ght  on wor ki ng pl at f orm i s  max.  Crawl er  cr ane when movi ng( Paral l el )

                                            (  axi al  f or ce  f or  member  desi gn )

    2) Suppor t  pi l e number   2

 

    3) cal c ul at i on o f  axi al  f or ce

        f i xed l oad                                =    49. 650 ( kN)

        l oad                                      =   163. 500 ( kN)

        i mpact              163. 500 *      0. 300   =    49. 050 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                       262. 200 *   1/ 1 =   262. 200 ( kN)

 

    4) cal c ul at i on o f  hori zont al  f or ce

        f i xed l oad                                =    33. 383 ( kN)

        l oad                                      =    60. 000 ( kN)

        - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

        t ot al                                           93. 383 ( kN)

 

    5) bendi ng moment  by hori zont al  f orc e

        Suppor t  pi l e hori zont al  f or ce  ac t i ng on si ngl e member   =    18. 677 ( kN)

        maxi mum bendi ng moment                         =    54. 976 ( kN. m)

 

    6) Suppor t  pi l e st r engt h chec k

        mat eri al  us ed  H- 300x300x10x15( Weak)

        cr os s s ec t i onal  ar ea                                  A  =   118. 400 cm2

        sect i on modul us                                       Z  =   450. 000 cm3

        radi us  of  gyr at i on o f  ar ea ar ound y axi s              Ry =    13. 100 cm

        radi us  of  gyr at i on o f  ar ea ar ound z axi s              Rz  =     7. 550 cm

        f l ange  wi dt h                                          B  =    30. 000 cm

        web sec t i on ar ea                                      Aw =    45. 000 cm2

 

          Si g. c / Si g. c az + Si g. bc z / { Si g. bao  *   (  1- Si g. c / Si g. eaz ) }   =    0. 818 <=    1. 000

          Si g. c  + Si g. bcz / (  1- Si g. c / Si g. eaz )                        =  159. 753 <=  210. 000

 

    7)  c heck bear i ng c apac i t y Support  pi l e

        max axi al  f or c e on Suppor t  pi l e     Crawl er  c r ane when movi ng( Paral l el )

          Nmax =   262. 200 <=   523. 500 ( kN)
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2. 8 Li s t  t abl e
 

2. 8. 1 St ee l  deck Li st

 s t eel    
 dec k    

 name               

 bendi ng moment  max 
                Mmax
                Si g.

 shear f or ce  max    
                Smax
                Tau 

 St eel  deck t ype 2 ( 1000*2000)                       

 Truck cr ane when movi ng( Paral l e l )                   
    61. 250 ( kN. m)                                   
    79. 167  <=    210. 000 ( N/ mm2)                    

 Truck l oad( Par al l el )                                
   140. 000 ( kN)                                      
    69. 630  <=    120. 000 ( N/ mm2)                    
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2. 8. 2 Member  l i s t  t abl e

 Mai n gi rder           

 Beam seat             
 ( Suppor t  pi l e  )      

 Support  pi l e          

 Hor i .  j oi nt           

 Hor i .  j oi nt Joi nt  par t

 Ver t .  brac e          

 Ver t .  brac eJoi nt  par t

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 bendi ng moment  max     
               Mmax     
               Si g.      

 shear  f or ce  max        
               Smax     
               Tau      

 de f l ect i on             
               Del .      

 us e                    

 l oad( sect i on)           
 l oad( bear i ng c apac i t y)  

 f orc e                   

 chec k buc kl i ng         

 bear i ng c apac i t y       

 us e                    

  c mpr  s t r es s   Si g. c    

 requi red wel di ng l engt h

 us e                    

 cmpr  st ress    Si g. c     

 requi red wel di ng l engt h

 H- 350x350x12x19                                    

 Tr uc k l oad( Par al l e l )                                
    277. 458 ( kN. m)                                   
   121. 692  <=    164. 486 ( N/ mm2)                  

 Tr uc k l oad( Par al l e l )                                
   199. 055 ( kN)                                      
    53. 166  <=    120. 000 ( N/ mm2)                  

 Tr uc k l oad( Par al l e l )                                
     0. 735  <=      1. 500 ( c m)                       

 H- 912x302x18x34                                    

 Tr uc k l oad( Par al l e l )                                
     1. 387 ( kN. m)                                    
     0. 128  <=    202. 359 ( N/ mm2)                  

 Cr awl er  c rane when movi ng( Par al l el )                 
   247. 269 ( kN)                                      
    16. 276  <=    120. 000 ( N/ mm2)                  

 Tr uc k l oad( Par al l e l )                                
     0. 000  <=      0. 500 ( c m)                       

 H- 300x300x10x15( Weak)                               

 Cr awl er  c rane when movi ng( Par al l el )                 
 Cr awl er  c rane when movi ng( Par al l el )                 

 N =   262. 200 ( kN)  M =    54. 976 ( kN. m)             
 S =    18. 677 ( kN)                                  
 Si g. c  =    22. 145      Si g. b =   122. 168 ( N/ mm2)    
 Tau  =     2. 075  <=  Taua =   120. 000 ( N/ mm2)      

 eq-  1  - - - - - - -       0. 818  <=      1. 000           
 eq-  2  - - - - - - -     159. 753  <=    210. 000 ( N/ mm2)  

   262. 200  <=    523. 500 ( kN)                       

 [ - 150x75x6. 5x10                                    

    19. 693  <=    123. 770 ( N/ mm2)  ( N=   46. 691kN)    

    22. 234 ( cm)                                      

 L- 100x100x10                                       

    17. 377  <=     64. 891 ( N/ mm2)  ( T=   33. 016kN)    

    15. 722 ( cm)                                      
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3   Regi st er ed l oad dat a export
 

3. 1 Truck l oad

    1

 name :  TT43                                                           

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2
    3
    4

 l oad i nt s t y( 1 s i de) ( kN)  

           30. 000        
           65. 000        
           60. 000        
           60. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 250               
                   7. 800               
                   1. 550               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :  T25                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
          100. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :  T20                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           80. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :  T14                                                            

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 75 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           14. 000        
           56. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    5

 name :  Ready mi xed c oncr et e Truck( 3 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 08 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           20. 000        
           54. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 200               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    6

 name :  Ready mi xed c oncr et e Truck( 5 c ubi c  met er s)                      

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 88 ( m)                  

    1
    2
    3

 l oad i nt s t y( 1 s i de) ( kN)  

           25. 000        
           55. 000        
           30. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   3. 160               
                   1. 880               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    7

 name :  Sur pl us so i l  Tr uc k                                             

 wheel  di st anc e i n perpendi cul ar  di r ec t i on =  1. 90 ( m)                  

    1
    2

 l oad i nt s t y( 1 s i de) ( kN)  

           34. 000        
           63. 000        

 wheel  di st ance  i n movi ng di r ec t i on( m)  

                   4. 000               
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

 

3. 2 Crawl er  c rane

    1

 name :   D408S                                                          

 s e l f  wei ght       =  480. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 470( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    4. 000( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 800( m)                                          

    2

 name :   P&H440S                                                        

 s e l f  wei ght       =  400. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   50. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 380( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 960( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 760( m)                                          

    3

 name :   P&H335AS                                                       

 s e l f  wei ght       =  350. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    4. 280( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 790( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

    4

 name :   P&H325                                                         

 s e l f  wei ght       =  280. 000( kN)   90 degr ee  di s t r i but i on rat i o =  0. 800 
 l i f t i ng l oad     =   30. 000( kN)   0 degr ee di st r i but i on r at i o   =  0. 600 
 c ont ac t  l engt h A =    3. 950( m)    45 degr ee  di s t r i but i on rat i o =  0. 700 
 wi dt h          B =    3. 030( m)    45 degr ee  c ont ac t  rat i o       =  0. 900 
 c ont ac t  wi dt h  C =    0. 590( m)                                          

 

3. 3 Truck c rane
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    1

 name :   N,- 300                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  320. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 750( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 600( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               32. 000        
               64. 000        
               64. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 850                     
                        1. 350                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    2

 name :   N,- 200                                                                       

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  1. 90 ( m)                                

    1
    2
    3

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  4. 450( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  4. 800( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               40. 000        
               40. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 980                     
                        1. 240                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    3

 name :   Rough t er rai n cr ane 20t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  200. 000( kN)           out ri gger  di st anc e( movi ng)         =  5. 700( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  5. 700( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               20. 000        
               80. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 000                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

    4

 name :   Rough t er rai n cr ane 25t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  250. 000( kN)           out ri gger  di st anc e( movi ng)         =  6. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 200( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 400( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               25. 000        
              100. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        3. 500                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
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    5

 name :   Rough t er rai n cr ane 40t ons                                                   

 wheel  di st anc e i n perpendi cul ar  di r ec t i on  =  2. 10 ( m)                                

    1
    2

 s e l f  wei ght   W =  350. 000( kN)           out ri gger  di st anc e( movi ng)         =  7. 300( m)  
 l i f t i ng l oad T =   30. 000( kN)           out ri gger  di st anc e( perpendi cul ar )  =  6. 500( m)  
 l oad di s t r i but i on r at i o Al p. =   0. 700  out ri gger  wi dt h                   =  0. 500( m)  
 l oad di s t r i but i on r at i o Bet a=   0. 150                                                
 l oad di s t r i but i on r at i o Gam. =   0. 150                                                

 l oad i nt ens i t y ( 1 si de) ( kN)  

               35. 000        
              140. 000        

       wheel  di s t anc e  i n movi ng di rect i on ( m)      

                        4. 250                     
 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

4   Regi st er ed member dat a export
 

4. 1 Mai n gi rder   Regi s t er ed dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     718. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   
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4. 2 Beam s eat  H- Beam r egi st ered dat a

    1

 name :   H- 300x300x10x15                                                                   

 uni t  wei ght            =     912. 0 ( N/ m)    f l ange sect i on area          Af  =    45. 00( cm2)  
 web sect i on area   Aw =    27. 00( cm2)      s ec t i on modul us                Z =   1350. 0( cm3)  
 moment  o f  i nert i a   I  =   20200. 0( c m4)     l at er al  buckl i ng radi us        i  =     8. 23( cm)   
 beam hei ght          h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)   

    2

 name :   H- 350x350x12x19                                                                   

 uni t  wei ght            =    1324. 0 ( N/ m)    f l ange sect i on area          Af  =    66. 50( cm2)  
 web sect i on area   Aw =    37. 44( cm2)      s ec t i on modul us                Z =   2280. 0( cm3)  
 moment  o f  i nert i a   I  =   39800. 0( c m4)     l at er al  buckl i ng radi us        i  =     9. 65( cm)   
 beam hei ght          h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)   
 web t hi c knes s       t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)   

    3

 name :   H- 400x400x13x21                                                                   

 uni t  wei ght            =    1687. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =    46. 54( cm2)      s ec t i on modul us                Z =   3330. 0( cm3)  
 moment  o f  i nert i a   I  =   66600. 0( c m4)     l at er al  buckl i ng radi us        i  =    11. 00( cm)   
 beam hei ght          h =     40. 0( cm)       compr es si ve  f l ange  wi dt h      b =     40. 0( cm)   
 web t hi c knes s       t 1 =     1. 30( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 10( cm)   

    4

 name :   H- 594x302x14x23                                                                   

 uni t  wei ght            =    1667. 0 ( N/ m)    f l ange sect i on area          Af  =    69. 46( cm2)  
 web sect i on area   Aw =    76. 72( cm2)      s ec t i on modul us                Z =   4500. 0( cm3)  
 moment  o f  i nert i a   I  =  134000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 96( cm)   
 beam hei ght          h =     59. 4( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 40( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 30( cm)   

    5

 name :   H- 900x300x16x28                                                                   

 uni t  wei ght            =    2354. 0 ( N/ m)    f l ange sect i on area          Af  =    84. 00( cm2)  
 web sect i on area   Aw =   135. 04( cm2)      s ec t i on modul us                Z =   8990. 0( cm3)  
 moment  o f  i nert i a   I  =  404000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 68( cm)   
 beam hei ght          h =     90. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)   
 web t hi c knes s       t 1 =     1. 60( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     2. 80( cm)   

    6

 name :   H- 912x302x18x34                                                                   

 uni t  wei ght            =    2775. 0 ( N/ m)    f l ange sect i on area          Af  =   102. 68( cm2)  
 web sect i on area   Aw =   151. 92( cm2)      s ec t i on modul us                Z =  10800. 0( cm3)  
 moment  o f  i nert i a   I  =  491000. 0( c m4)     l at er al  buckl i ng radi us        i  =     7. 84( cm)   
 beam hei ght          h =     91. 2( cm)       compr es si ve  f l ange  wi dt h      b =     30. 2( cm)   
 web t hi c knes s       t 1 =     1. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     3. 40( cm)   

    7

 name :   H- 250x250x9x14                                                                    

 uni t  wei ght            =     704. 0 ( N/ m)    f l ange sect i on area          Af  =    35. 00( cm2)  
 web sect i on area   Aw =    19. 98( cm2)      s ec t i on modul us                Z =    860. 0( cm3)  
 moment  o f  i nert i a   I  =   10700. 0( c m4)     l at er al  buckl i ng radi us        i  =     6. 91( cm)   
 beam hei ght          h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =     25. 0( cm)   
 web t hi c knes s       t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 40( cm)   

 

4. 3 Beam s eat  one  s i de  U st eel

    1

 name :   [ - 250x90x9x13                                                                    

 uni t  wei ght           =     339. 0( N/ m)     s ec t i on ar ea                 Af  =    44. 07( c m2)  
 web sect i on area  Aw =    20. 16( c m2)      s ec t i on modul us                Z =    335. 0( c m3)  
 moment  o f  i nert i a  I  =    4180. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 58( cm)   
 web hei ght          h =     25. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   

    2

 name :   [ - 300x90x9x13                                                                    

 uni t  wei ght           =     374. 0( N/ m)     s ec t i on ar ea                 Af  =    48. 57( c m2)  
 web sect i on area  Aw =    24. 66( c m2)      s ec t i on modul us                Z =    429. 0( c m3)  
 moment  o f  i nert i a  I  =    6440. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 52( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     0. 90( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 30( c m)   
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    3

 name :   [ - 300x90x10x15. 5                                                                 

 uni t  wei ght           =     430. 0( N/ m)     s ec t i on ar ea                 Af  =    55. 74( c m2)  
 web sect i on area  Aw =    26. 90( c m2)      s ec t i on modul us                Z =    494. 0( c m3)  
 moment  o f  i nert i a  I  =    7410. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 54( cm)   
 web hei ght          h =     30. 0( c m)       c ompr ess i ve f l ange wi dt h      b =      9. 0( c m)   
 web t hi c knes s      t 1 =     1. 00( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 55( c m)   

    4

 name :   [ - 380x100x10. 5x16                                                                

 uni t  wei ght           =     534. 0( N/ m)     s ec t i on ar ea                 Af  =    69. 39( c m2)  
 web sect i on area  Aw =    36. 54( c m2)      s ec t i on modul us                Z =    763. 0( c m3)  
 moment  o f  i nert i a  I  =   14500. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 78( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 05( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     1. 60( c m)   

    5

 name :   [ - 380x100x13x20                                                                  

 uni t  wei ght           =     660. 0( N/ m)     s ec t i on ar ea                 Af  =    85. 71( c m2)  
 web sect i on area  Aw =    44. 20( c m2)      s ec t i on modul us                Z =    926. 0( c m3)  
 moment  o f  i nert i a  I  =   17600. 0( cm4)     ar ea gyr at i on r adi us           i  =     2. 76( cm)   
 web hei ght          h =     38. 0( c m)       c ompr ess i ve f l ange wi dt h      b =     10. 0( c m)   
 web t hi c knes s      t 1 =     1. 30( c m)       c ompr ess i ve f l ange t hi c knes s  t 2 =     2. 00( c m)   

 

4. 4 Beam s eat  L s ec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h     B  =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h     B  =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h     B  =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h     B  =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 5 Suppor t  pi l e Regi s t er ed dat a

    1

 name :   H- 300x300x10x15( Weak)                                                                  

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =    450. 0( cm3)       moment  of  i ner t i a             I  =    6750. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    
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    2

 name :   H- 300x300x10x15( St rong)                                                                

 uni t  wei ght              =     912. 0 ( N/ m)    sec t i on area                  A =   118. 40( cm2)    
 f l ange  s ec t i on ar ea  Af  =    45. 00( cm2)      web s ec t i on ar ea             Aw =    27. 00( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    13. 10( cm)      
 ar ea gyr at i on r adi us  i z =     7. 55( cm)       l at er al  buc kl i ng r adi us       i  =     8. 23( cm)      
 beam hei ght            h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =     30. 0( cm)      
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 50( cm)      
 s ect i on modul us        Z =   1350. 0( cm3)       moment  of  i ner t i a             I  =   20200. 0( c m4)    
 pi l e  t i p area           =    900. 0( cm2)       pi l e  c i rc umf er enc e               =    120. 0( c m)      
 pi l e  di amet er            =     30. 0( cm)       pi l e uni t  wei ght                 =    912. 0( N/ m)    

    3

 name :   H- 350x350x12x19 Weak)                                                                  

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = weak              ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =    776. 0( cm3)       moment  of  i ner t i a             I  =   13600. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

    4

 name :   H- 350x350x12x19( St rong)                                                                

 uni t  wei ght              =    1324. 0 ( N/ m)    sec t i on area                  A =   171. 90( cm2)    
 f l ange  s ec t i on ar ea  Af  =    66. 50( cm2)      web s ec t i on ar ea             Aw =    37. 44( cm2)    
 ac t i on di r ec t i on        = st r ong            ar ea gyrat i on radi us          i y =    15. 20( cm)      
 ar ea gyr at i on r adi us  i z =     8. 89( cm)       l at er al  buc kl i ng r adi us       i  =     9. 65( cm)      
 beam hei ght            h =     35. 0( cm)       compr es si ve  f l ange  wi dt h      b =     35. 0( cm)      
 web t hi c knes s         t 1 =     1. 20( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 90( cm)      
 s ect i on modul us        Z =   2280. 0( cm3)       moment  of  i ner t i a             I  =   39800. 0( c m4)    
 pi l e  t i p area           =   1225. 0( cm2)       pi l e  c i rc umf er enc e               =    140. 0( c m)      
 pi l e  di amet er            =     35. 0( cm)       pi l e uni t  wei ght                 =   1323. 9( N/ m)    

 

4. 6 Hor i .  j oi nt  Regi st ered dat a

    1

 name :   [ - 150x75x6. 5x10                                                                     

 uni t  wei ght              =     182. 0( N/ m)     sec t i on area                  A =    23. 71( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 27( cm)                                                       
 web hei ght             h =     15. 0( cm)       compr es si ve  f l ange  wi dt h      b =      7. 5( cm)   
 web t hi c knes s         t 1 =     0. 65( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 00( cm)   

    2

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    3

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 64( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

 

4. 7 Ver t .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                       

 uni t  wei ght              =     58. 00( N/ m)     sec t i on area              A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)       mi n area gyr at i on radi us  i v =     1. 27( cm)   
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                       

 uni t  wei ght              =     67. 20( N/ m)     sec t i on area              A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)       mi n area gyr at i on radi us  i v =     1. 48( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                       

 uni t  wei ght              =     97. 70( N/ m)     sec t i on area              A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)       mi n area gyr at i on radi us  i v =     1. 45( cm)   
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness                  t  =     0. 90( cm)   
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    4

 name :   L- 90x90x10                                                                      

 uni t  wei ght              =    130. 40( N/ m)     sec t i on area              A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)       mi n area gyr at i on radi us  i v =     1. 74( cm)   
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                    

 uni t  wei ght              =    146. 10( N/ m)     sec t i on area              A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)       mi n area gyr at i on radi us  i v =     1. 95( cm)   
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness                  t  =     1. 00( cm)   

 

4. 8 Hor i .  brace Regi st ered dat a

    1

 name :   L- 65x65x6                                                                    

 uni t  wei ght           =     58. 00( N/ m)     s ec t i on ar ea              A =    7. 527( cm2)  
 moment  o f  i nert i a i y =     1. 98( c m)       mi n ar ea gyr at i on r adi us i v =     1. 27( cm)   
 angl e edge  wi dt h   B =      6. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                                    

 uni t  wei ght           =     67. 20( N/ m)     s ec t i on ar ea              A =    8. 727( cm2)  
 moment  o f  i nert i a i y =     2. 30( c m)       mi n ar ea gyr at i on r adi us i v =     1. 48( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                                    

 uni t  wei ght           =     97. 70( N/ m)     s ec t i on ar ea              A =   12. 690( cm2)  
 moment  o f  i nert i a i y =     2. 25( c m)       mi n ar ea gyr at i on r adi us i v =     1. 45( cm)   
 angl e edge  wi dt h   B =      7. 5( c m)       t hi cknes s                 t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                                   

 uni t  wei ght           =    130. 40( N/ m)     s ec t i on ar ea              A =   17. 000( cm2)  
 moment  o f  i nert i a i y =     2. 71( c m)       mi n ar ea gyr at i on r adi us i v =     1. 74( cm)   
 angl e edge  wi dt h   B =      9. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                                 

 uni t  wei ght           =    146. 10( N/ m)     s ec t i on ar ea              A =   19. 000( cm2)  
 moment  o f  i nert i a i y =     3. 04( c m)       mi n ar ea gyr at i on r adi us i v =     1. 95( cm)   
 angl e edge  wi dt h   B =     10. 0( c m)       t hi cknes s                 t  =     1. 00( cm)   

 

4. 9 Lat eral  j oi nt  member  1 s i de  U st eel  Regi st ered dat a

    1

 name :   [ - 200x90x8x13. 5                                                                     

 uni t  wei ght              =     297. 0( N/ m)     sec t i on area                  A =    38. 65( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 68( cm)                                                       
 web hei ght             h =     20. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 80( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 35( cm)   

    2

 name :   [ - 250x90x9x13                                                                       

 uni t  wei ght              =     339. 0( N/ m)     sec t i on area                  A =    44. 07( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 58( cm)                                                       
 web hei ght             h =     25. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    3

 name :   [ - 300x90x9x13                                                                       

 uni t  wei ght              =     374. 0( N/ m)     sec t i on area                  A =    48. 57( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 52( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     0. 90( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 30( cm)   

    4

 name :   [ - 300x90x10x15. 5                                                                    

 uni t  wei ght              =     430. 0( N/ m)     sec t i on area                  A =    55. 74( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 54( cm)                                                       
 web hei ght             h =     30. 0( cm)       compr es si ve  f l ange  wi dt h      b =      9. 0( cm)   
 web t hi c knes s         t 1 =     1. 00( cm)       compr es si ve  f l ange  t hi cknes s t 2 =     1. 55( cm)   
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4. 10 Lat er al  j oi nt  member  L sec t i on s t ee l  Regi st ered dat a

    1

 name :   L- 65x65x6                                                           

 uni t  wei ght              =      58. 0( N/ m)     sec t i on area  A =    7. 527( cm2)  
 ar ea gyr at i on r adi us  i y =     1. 98( cm)                                       
 angl e edge  wi dt h      B =      6. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    2

 name :   L- 75x75x6                                                           

 uni t  wei ght              =      67. 2( N/ m)     sec t i on area  A =    8. 727( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 30( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 60( cm)   

    3

 name :   L- 75x75x9                                                           

 uni t  wei ght              =      97. 7( N/ m)     sec t i on area  A =   12. 690( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 25( cm)                                       
 angl e edge  wi dt h      B =      7. 5( cm)       t hi ckness      t  =     0. 90( cm)   

    4

 name :   L- 90x90x10                                                          

 uni t  wei ght              =     130. 4( N/ m)     sec t i on area  A =   17. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     2. 71( cm)                                       
 angl e edge  wi dt h      B =      9. 0( cm)       t hi ckness      t  =     1. 00( cm)   

    5

 name :   L- 100x100x10                                                        

 uni t  wei ght              =     146. 1( N/ m)     sec t i on area  A =   19. 000( cm2)  
 ar ea gyr at i on r adi us  i y =     3. 04( cm)                                       
 angl e edge  wi dt h      B =     10. 0( cm)       t hi ckness      t  =     1. 00( cm)   

 

4. 11 Ret ai ni ng wal l  St eel  sheet  pi l e Regi st ered dat a

 No          s t ee l  name                  w    
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5
  6
  7
  8

 I I                             
 I I I                            
 I I I                            
 I V                            
 VL                            
 I l w                           
 I I I w                          
 I Vw                           

     400   
     400   
     400   
     400   
     500   
     600   
     600   
     600   

   100 
   125 
   130 
   170 
   200 
   130 
   180 
   210 

    48. 0 
    60. 0 
    60. 0 
    76. 1 
   105. 0 
    61. 8 
    81. 6 
   106. 0 

  153. 00 
  191. 00 
  191. 00 
  242. 50 
  267. 60 
  131. 20 
  173. 20 
  225. 50 

    8740 
   16800 
   17400 
   38600 
   63000 
   13000 
   32400 
   56700 

      874 
     1340 
     1340 
     2270 
     3150 
     1000 
     1800 
     2700 

 

4. 12 Ret ai ni ng wal l  so l di er  l at eral  s heet  pi l e  Regi st er ed dat a

 No          s t ee l  name            
  H  
 ( mm)

  B  
 ( mm)

   t w  
  ( mm)  

  t f  
 ( mm)

   A   
 ( c m2)  

   w   
 ( kg/ m)

   I x  
 ( cm4)  

   Zx   
 ( c m3)   

  1
  2
  3
  4
  5
  6
  7
  8
  9
 10
 11
 12
 13

 H- 100x100x 6x 8               
 H- 125x125x 6x 9               
 H- 150x150x 7x10               
 H- 175x175x 7x11               
 H- 200x200x 8x12               
 H- 250x250x 9x14               
 H- 300x300x10x15               
 H- 350x350x12x19               
 H- 400x400x13x21               
 H- 400x400x18x28               
 H- 400x400x20x35               
 H- 400x400x30x50               
 H- 400x400x45x70               

  100
  125
  150
  175
  200
  250
  300
  350
  400
  414
  428
  458
  498

  100
  125
  150
  175
  200
  250
  300
  350
  400
  405
  407
  417
  432

    6. 0
    6. 5
    7. 0
    7. 5
    8. 0
    9. 0
   10. 0
   12. 0
   13. 0
   18. 0
   20. 0
   30. 0
   45. 0

    8
    9
   10
   11
   12
   14
   15
   19
   21
   28
   35
   50
   70

  21. 59
  30. 00
  39. 65
  51. 42
  63. 53
  91. 43
 118. 40
 171. 90
 218. 70
 295. 40
 360. 70
 528. 60
 770. 10

   16. 9
   23. 6
   31. 1
   40. 4
   49. 9
   71. 8
   93. 0
  135. 0
  172. 0
  232. 0
  283. 0
  415. 0
  605. 0

    378
    839
   1620
   2900
   4720
  10700
  20200
  39800
  66600
  92800
 119000
 187000
 298000

     76 
    134 
    216 
    331 
    472 
    860 
   1350 
   2280 
   3330 
   4480 
   5570 
   8170 
  12000 

 

4. 13 Ret ai ni ng wal l  Li ght wei ght  sheet  pi l e Regi st ered dat a

 No           s t eel  name           
     w     
( mm/ sheet s)

   h   
  ( mm)  

    W    
  ( kg/ m2)

    A    
  ( cm2/ m)

    I     
  ( c m4/ m)

    Z     
  ( cm3/ m)  

  1
  2
  3
  4
  5

 TypeA                         
 TypeB                         
 TypeC                         
 TypeD                         
 TypeE                         

     250   
     333   
     333   
     333   
     500   

    36 
    51 
    85 
    74 
   160 

    14. 8 
    17. 9 
    19. 3 
    21. 6 
    33. 6 

   75. 40 
   68. 28 
   73. 80 
   82. 53 
   85. 70 

     107 
     510 
    2000 
     636 
    3620 

       60 
      144 
      272 
      171 
      452 
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