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9  Cos(e-0) = Cos(46.699) = 0.470
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Upt = (09+ L. 278)xl 10

Hunzontal Force o RN
" Py . = PaCos (0 i‘ 5)
= Pa Cos (-16.699 + 10)
= Pa (O 993)

Vertlcal borce '
ol Pay = PaSm(9+6)
= PaSin(- I6699+ 10)
= Pa (0. 117) -

Actlve Horlzontal Force 7
o Pam o= 0811x(0.993)
o Pap = 3.038x(0993) 1
CPap = 0350x(0.993) o o
Paa . = 0.008 x (0. 993)
PaHS o 2. 60 X (0 993)
: PaHG 0 12 X (0 993)

- Total
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= 0,008
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Passive Vertical Force o e
Pavi © = 0.811x0.117 = 0095 T
Pavz = = 3.017x0.117 = 0353 1
Pavs = 0.868x0.117 = 0101 T
Pave = 0.023x0.117 = 0.003 T
v, = 915#-% 4.14x23= 021
W, ':2178x09x23 =450 4
Center of Wall : S o
Force Distance | - - D - Moment
T. 252»<4 14 = 0433 552 126 1346
2. 1.242.x4.14x'/z .- =257 1242 54T
ST A 12?8+ x2= 2106
3 207 x 414X VA =485 - SX
' . . E 3%)1=069 R
A (0ASF 1218 %x41d <3577 | 1335 778
Active Moment at A - SR PR
' - Forces _ Dlstance_'_‘ S Moment
P 0.805 | 1. 10+3§~4‘—3 07 247
Pan | 3017 |1, 10+1321~24|3 | 7.28
Pais | 0348 09+9—23=1: | 0348
Par | 0.008 0_.9+°?:"0.'965 | 0008
Pas | 2582 0—29- =045 - 1162
Pais | 0.119 93;9430 0,036
Pan | 0095 | 3.42 H_L9£259_3_2 829 0269
Pz | 03531342+ 394"‘”"/ 2532.;.--5 C e 0929,
P.vs 0.101 (o9+| 27s)x02 =2278 0230
Pai | 0.003 '(09+1278)x0-2 =2.245 ~0.007
upt | 240 (09+2' 278) 1089 2614
“Total - Censn T
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Passive Moment at A
Forces Distance Mome_nl

Pp 0.495 %’2:0.3 0.148
w82 094133552235 18370

W, 4.50 | (0.9+1.278)x I/ =1.089 4.900
Total o i 23419

Control of Bearing

- 15353

LOG PILE
Allov{rabl.er bcar.ing'capa'city for pilc.

- Vertical 4t
Horizqntal_ 1.0t _

Number df Log

Total horizontal force = + active horizontal force _
1 ' - passive horizontal force

6.879 - 0.495
6.384

i

6.879-0.495

Number Qf Log - = 10 = 6.5Nos

= 7Nos

Total vertical force = w;+w,

Number of log = 1272 s

4

As the final design, t_h{: number of logs pér"m'efér stretch is ei"g'ht (0.5m 'i'ntérv;al-)- .

822+450 = 12.72 ton

s

@
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. Pape :

_Ill2 :

1721 Design of Sheet Pile Coffering

722  Acting Force and Load Calculation
(0) Design Condition

Design River Bed Elevation ' EL-2435m -
Design Water Level (normal and earthquake) EL+0.375m
Design Crest Elevation of Coffering ~ EL+1.875m

Design Elevation of Tie-Rod : -~ EL+0.875m

1(1) Hydrostatic Pressure -

P=y.xh¥2 where P; hydrostatic pressure (tf/m)
" h; height of water oulsnde(m) :
* Y Unit welght of water (tf/m )
‘ash = 0375(2435)“28]111 . .
, y“ 1.0 tm* '
P =1x281%2
=3 95 thn

2 RCSIdual Water Pressure in lhc WaH : R
P? =y, /2%(2/3xh)’ 4 ,‘ P’ water pressure in the wall(lffm)
R Ch: Ilelght of waler oulside (m)
o SR '_ LY umt \vmghtofwatcr(lf/m)
“as h o =28Im o nn BRI
e L I e
~1/2><(2/3><2 81)%
=12x1.8132
Co=L7s4fm o T
acting point ~ =EL-2.435+1.873/3 -
: =RL-2.43540. 624 .
—[IL-i 811 i

{3) Welght of Sml in the W'ill

W=B{yH ity W wmgﬁi of soil in lhe wall(tf/m)
Co o B width of watl(m) o : ‘
“Hy thickness of upper Iaycr(above water surface) (m)

- Hy © : thickness of lower Iayer(below watersurface)(m)
oy - :unitweight of soil (tim?) R
o & S alurated umt \\elght ofso:l (lflm) SRR
as y = 1.9(sandy smi wet compacted) :
T =1 9(sandy soil, saturated, compacted)

CHy = (1.875-0.37S)H3x(0375-(-2.435)) 15+09§7ﬂ2 437m o

L Hy - =23%(0.375-(-2.435))=1.873m L e
'-'__w , —Bx(|9x2 437+1.9x1. 873) ~3.189B tf/m

(4} Earlh Pressurc S

p=Ka(Zyhy) e Pa achve earth pressure
CpeK(Zyih) . pyl passive carth presstire _ RS
© oo Ky coefficient of active earth pressurc LRI '
~ K, coefficient of passive earth pressurc ©
- it unit weight of soil in the ith layer -
__,' hl thtckness ofﬁh so:l layer e

For layerl sand (7; l9!f/m ¢=30°)
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K,=0.309, K,=2.24
K004, K=2.80

For layer?; sandy clay (y,=1 9lf/m ¢:26 5°)
K,=0.368, K,=2.00
K.=0.474, &p=2.34

active eanh pressuie of clay in lhe wall
(EL-0.562m)

4 = 1375(0562)~2 437m - ,

P = 1.9x2.437x0.309=] 4?1 tf/mlm S
Pt - = 1.9%2.437%0.404=1.871 thmfm '
Py = 1431x2.437/2=1.744tFm

" Pt = 1L.871x2.437/2=22801f/m
acting point = 2.437/3-0.562=EL+0. 250m
(I‘L 1.000m) :
Uy = -0.562-1.000)=0, 438m ,
pn = (1.9%2.437x0.309+0.9x0.438%0. 309)—1 43 |+o 1224 553 tflmfm

fl

Po = (pat po)xdf2=(1.431 +1. $53)x0.438/2=0.653tfm - ©
~ Per = (Peart pea)*dyf2=(1.871 +2.030 )%0.438/2=0.854tf/m
. acling point ~ = EL-1.000m+ (d,/2xp,+ &3 (par-pa))/ P
R = EL-14(0.438/2*%1 A31+0. 438/3*(1 553-1 431)/0 653
EL-14+0.507 -
= EL-0.493

1I A

(EL-2.435m) _ L
EE =-2435(1000)1435m SO
(1.9%2.437x0.309+0.9%0.438x0. 309+0. 9x1.435x0, 368)

pa =
. = 1.431+0.122+0.475
= 2,028 tf/m/m '
Peas = {1.9x2.437x0.404+0, 9_X0 4333-50 4D4+0 9><] 435X0 474)

= L811+0.159+0.612
= 2602¢m/m oo e
= (part pu)edy2=(1.553 42.028 ) | 435/2-2.56910m
Pas = (e Pess)*dy2=(2.030 +2.642 )x1.4352=33528/m -+
acting point = EL-2.435+ (dy/2xp+ d/3x(pss- p))/ Py = < oo "
. | = BL2A3SHIA35/2*1 553+ 435/3*(2 028-1. 553))12 569
; “EL2435+0 522 - v

-
&
!

—EL—i 9|3 A
" active earth pressure of clav upstream
: (EL—Z 435m) o
“dy = -1(2435) l435m o :
Pa = = 0.9x1.435x0.368= 0475tffm/m
Py = 1.435%0.475/2=0.341t/m
acting point ~ = EL-2.435+1.435/3 R AR
: = EL-243540.478 0 o
- ~[:L-1957 o

7.23 Study of Stablllty of Wall

| (I) Stablhty agamst Shearmg I‘orcc

P2 = (1.9%2.437x0.404+0.9x0.438x0.404)=1.871+0.158=2.030 tffm/m B
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FMy<=M, - F: swfe(y factor(l .2: normal and seismic condltrons)
- My shearing moment ((fim) :
: M,: rCSlstancc moment (tfin)
(2) Sheanng Moment

Shearing moment is calculated as follows;
a. shearing moment by hydrostatic pressure
{normal condition and carthquake condition)
- Mg=Yuxh’/6
=1.0x2.81%6
=3.698 thm ' ‘
b. shearing moment by inertia of soul in the wall (eatthquakc COll(lllIOll)
Ma=Kh(((BHY)(HyHHy 12))H(By,H,7/2))
© Ywi unit weight of water (tl"/m )( 1 0)
Y: uthelghtofsml (tfm®) (=1 9)
Yp: unit welght of saturated soil (tf/m*) (= 1 9)
Kh desngn selsmlc cocﬂ:cwnt( =0. !l) '

0.0 1><(((B><2 437x1.9)x(1 87342, 437/2))+(BXI 9x1. 3732/2))
0.11%(4.6308+3.092+43. 3333))
LoaaB

!

My

Al

'lhereforc _

- (normal condition)
Ms=3.698 tf.m S

_ (earthquake condition) -~
Md—3 698 +l 94148 _

(3) Rcs:stance Moment SRR e
~ Resistance moment |s catculaled as follows, _

—1/6xym(RH’) -
- B: width of wa]l (m)
v=B/H . B3 02320B

¢ internal friction angle of soil in the wall (°)(~25 6)
Yom! converted unit weight of soil in the wall (1ffm? )(”l 9)
Ym submerged umt welght of soil in the wall (tf/m ) (—0 9)

Normal Condmon f . R

R 213%(3- vcos¢5)tan¢sm¢ o -
= 2/3%(0.2320B)’(3-0. 2320B%c0s25 6)tan’25 6*sin25 6

0.1380%(3-0.2092B)#(0.2320B)? R
(0.4140-0.02887B)*0. 0s3g28*
0.02228B%-0.001554B* - . .
(0.02228B2-0.001554B )=ﬂ=4313 s
= 1734320124413’ e :

SIS TR |

e = GHAPHYI

= (19%2.43741 9*1373)/431 TN S

S = 19

'lherefore U R
- M = |/6x19x(1 7843’012445’} o
. 056493200393915;3 o

- Selsmlccondltlon SR

© R = V@3- cos@éinﬁi .

-2 - 278
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412

il

0.02325B° *(3-0.2092B)
0.06975B%0.004864B°
(0.06975B%-0.004864B%y*4.31°
5.5844B% 0.3894B°

Y = (‘{H:ﬂ H, YH

Il

RIP =

1-.u .

1l

1f6><ym(RH’) '
1/6*1.9%(5.5844B2-0.3894B° )
1.76848%-0. 1233B3 B

M,

il

H

(2) Demgn of Wall Width
‘M-Fs* Md> 0 '

\'ormal condltlon T e
0.5649B%- 0. 0393983 1. 20*3 698> 0
0.03939B°-0.5649B%+4 4376«0 -
B>—3 18m s Lot

Earthquake condmon . S L
1.7684B%.0.1233B%1 2*(3 698 +1 94148)>~0
- 0.1233B%-1 7684B2+2 3297B+4. 4376<—0_ :
CB>=2.12m '
Therefore the w1dlh of the wall is deSJgned as 3 2m _

7. 2 3 3 Stab:!uv agamst slidmg
(1) Basic formula -

Basic formula for stablllty agamst sl:dmg is as follows '

M

" F=B(Wukc)/ZH -

0.05382B*#(3-0. 23208*(:0525_ 6)*sin25. 6 :

F: safety factor (1 2 for normal condmon 1 Ofor seismic conditton) N g RERE

- W2 unit weight of soil in the wall (tf/m’)

- Normal condition ~ W=y, H ,
_ Seismic condmon - W‘jvm’H : :5'-:
P langi ' : : b

- ¢ angle of internal | fncllon of extstmg ground (° ) Lt

* c: cohesion of existing ground (tf/m )
7 EH homontai force (tflm)

@) Honzontal force actmg on the wa]]

: Nomnl condlllon S
Hydrostatlc prcssurc 3 95 tflm

' Earthqu'ake condltlon S

Hydrostatlc pressure: 3, 95 tf/m
- Inertia acting on the wall: B SR
 Fa=0.11((Bx2.437x1 9)+(Bx1 9><| 873)) g
=0.11*(4.630B+3. 559B)
. =0.9008B - -
. =0.9008*32
=2.88 tf/m . S '
’lotal Force~3 95+2 88 6 83 tflm
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(3) Resistance force of soil in the wall

Normal condition, Ear!hqrmké condition
- Rh=((2.437x L9)+(1.9%1.873))x3.2x1an25.6=8.189*3.2* .479=12.55 tfm

G Safety against sliding

INormal condition

Fs—Rhlll 12. 55/3 95“3 18>1 20

E'\rthquake contlmon "
AFs= Rhﬂl 12.5516.834.84 >1.0

724 . Beanng Capamtyofl*ouhd_étion S

| .(I)Basw formula

- F- HQu/W o . '
- Qu =A’(KCNc+Ky,DiNg! h/zh ’N,) '
. " safety factor (normal condition 1.2, seismic con(huon 1 O)
Qu : ultimate bearing capacity of ground (!f/m)
W 1 weight of soil in the wall (if/m)
© A 1 effective loading area (im?) : : .
B’ : effective loading width takmg into account eccentnclty
B B’=B-2e e : S
B : widthofthe wall -~ °
e : eccentricity of load (ethi\V)
~ Mg : moment acting on the ground . o
K :incremental coefﬁcwnt determined by B and D -
R K=1+0. 3X(BID)
. € :cohesion .- e
- DF : depthup to the pomt of caIcnlauon (m)
Y1 : unit weight of soil above the depth Df
72 : unit weight of soil below the depth Df
- Ne¢, Nqg, Nr: bearing capacny coeff' cient of soil -
_Tan() = ZHAY : FR
o LH honzontal force

(3) Welght of 301} in lhe wall

5-:_J Normal condltlon and earthquake comhtlon o

W= (2. 437x| (. 9x1 813))x3 2 3. 139*3 226. 20 lf/m ‘ﬁ "

o (4) Ultlmate bearmg capacﬁy

drwmgmoment s -
normal condition ; - -
"My = 3.698tm -
earthquake condition -
Mg = 3.698+19414B
R 3.698+1.9414*3.2 Sl
99]05 tf/m T

I

il'

d1stance of eccentncnty is -: 3

.. |normal condition ; -

e = M.,/w '3"698/2620 omum'."-
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carthquake condition o
e’ = MJW=9911/26.20=0.3783 m

eﬂectwe loadmg area per unit Iength is
normal condition ;

A=LxB’=Lx(B-2¢)=1 0*(3 2- 2*0 141 1)a2 9]8111

earthquake condition

A’=LxB’= LX(B 2¢’)=1 0*(3 2-2*0 3783)=2 443 m’

On lhe other hand, the coeff cient of bearmg capac1ty is calcu!ated as follows

Norm‘!l condltwn

Horizontal total force; H=3.95 tf/m

. | Weight of soil in the wall; W=26. 20tf/m
-~ [Tan0=3.95/26.20=0.151

=256

~[C=1.0 tfim?

o |Nr=a
B Nc=l$

E'trthquake condmon

Horizontal total force; H= 683 tﬁ’m S
Weight of soil in the wall; W=26.20tf/m
TanB=6.83/26.20=0.261

¢F=25.6° .

C=1.0 tfm? -~

Nr=2

Nc=12 :

Thcrefore the ultlmate bearmg capacut}, is

Normal condmon o
Qu A(IOXCch-FlIZX(.xB’XNr)

i

53 O’I' tf/m

Earthquakccondsuon ‘, . '
Qu' = A’(L.OxCxNc +112xy|XB’><Nr)

e I|

34 83 tffm '
safely fa;:tor is

Normal condilion .

= QuWW L .
S 58 (}7/26 20 = 222212
{‘arlhquake condllton
Fs = = QuiwW .- S
= 34.83/26.20_ = 133>1.0

72.5 De.sig.ﬁ'of_Steql Sh_eet Pile

2.8154(1*1*15+1/2%1.0%2 815*'4) |

2416*(1*1*12+11‘2*10*2 416*2)_' 3

O
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(1)

(2)

. Basci formula
] Mp::}FMA

MA = PulatPwhy
Mp - = Pp+Pwlwv

Mp : moment arou_nd tie rod hook by passive earth pressure (tfin/m) .
Ma : moment around tie rod hook by active earth pressure (tfim/m)
D : calculated depth of imbedded sheet pile (in)

. Pp - : passive earth pressure (tf/m)

Lp  : arm length of action of Pp from tie rod (m)

P, - : active carth pressure {tf/m)

Ia : arm length of action of P from tic rod (m)

Pw  : residual water pressure (tf/m)

lw + : arm length of action of Pw from lle rod (m)

F safety tactor(l 2)

Calculatwn of moment around the lie rod

Assummg the dcpth of imbedded sheet pile as D

No:mal condltlon T

Res;dual Water Pressure in the Wall

CPa = L754tfm
~Am = 0.875-(-1.811)
o= 2,686
© Ppp= 1.873*D*12
S =009365D (i :
- Arm F__0875(2435)+D/3 S
a ='331+Df3 o
g Actwe earth pressure
(BL- 0. 562111)

TPy = L744tm
~ Am = 08750250

(EL-1

= 0. 625
OOUm)

P, = 0653tflm |

'Ar

m = 0875(049_3) )

(EL-2 435m) IR
S Pg = 2 569tflm
“ Amm = 0.875-(-1.841)

= 2716

: o (below EI 2 435m) 7

d.;: D :

. (1)00111p0nent l ,. AT
: Py = pa3xd4—2 028’(D o

acting point

= EL2435DR
T Am = 0875(2435 D/2)

= 3314DA2 -

e (i) component 2 '
o Paa = 1!2*})2*0 90, 368 O 1656><D2
- actmg pomt ' SR

2 282
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EL-2.435-2/3D
0.875-(-2.435-2/3D)
3.3142/3D

ol

Arm

Passive earth pressure -+

(below El-2.435m)
d =D
Ppy - = 1/2*02*0 9420, 9><D2
acting point
EL-2.435- 2/3D
0.875-(-2.435-2/3D)
3.3142/3D SR
total dnvmg moment around the tie rodis
CMd = 1.754%2.686 '
©+0.9365D%(3.3140. 3331))
© 4 1744%0.625
+0.653%1.368
* T +2.569%2.716
- +(2.028*D)*(3.314D72)
ST H(0.1656*DY)*(3.3142/3D)
© = 4.71143.100D+0.312D%+1.090+0.893+6.977
4 6.71D+1.014D*+0.5481D+0.1104D°
: = 0.1104D*+1.8741D*9. 81D+13.67
resnstance moment around the tie rod is
' Mr = (0.9xD*)*(3.3142/3D)
: = 0.600D*2979D : _
: safely factor should be over 1.2 for both normal and earthquake condmons
| Mr>=Fs*Md _ :
. 0.600D*+2.979D>=1. 2*(0 110403+1 8741D2+9 81D+l3 67)
©0.4675D%+0.7301D*- 11.77D-16. 40>~0 - : _
D>=3 46m

il

Am

it

Il.

Eartﬁquake con'dilion

Residual Water Pressure in the W_’all -

Py = L754thm
Amm = 0.875-(-1.811) . -
coo= 2686
Py = 1.873*D*1/2 e

o= 09365D thm SRR

© Amm = 0.875-(-24351D/3 -
o= 331FDI3 : o o
Aclwcearth pressurc RN o
[EL-0.562m) :

CPao= 2280tﬁm p e

' Arm = 0.875-0.250 B
: = 0.625

(EL—lGOOm) DR S

P = 0.854tfm

- Arm = 0.875- ( 0493) L

"...=l368 :

2 . 283

6
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S

(EL-2.435m)
Pa 3.352f/m
Arm = 0.875-(-1.841)
' : 2,716
. [(below E1-2.435m)
' d1 =D
(i) component-1 _
Peai-l = pea3xd4=2-642xD
acting point
= EL-2.435-D/2 _
Arm = 0.875-(-2.435-D/2)
= 3314DR2
(i) component- -2
Pata = 12¥D%*0. 9*0. 474 02133x9“’
acting point .
= EL-2.435-23D
“Arm 0.875-(-2.435 2/3D)
- 331+2/3D S

Mo

I

Passwc earth pressure

-~ (below El-2 435m)
. dj = D . ’
P,=1/2+D™0. 9*2 34 1053><D2
i_'actmg point -
= EL-2.435-23D
Amm = 0.875-(-2. 435-2/3D)
\ S 331423D . .
tota] dnvmg moment around lhe tie rod is
Md = 1.754%2.686 - . -
T ~+0.9365D*(3. 3140, 333D)
-+ 2.280%0.625 .
-+ 0.854%] 368
4335272716 . ,
o+ (2.642DY(3. 3 1+D12)
© O (0.2133%DY)*(3. 31+2/3D) L
- = 4,71143.100D+0.312D%+1 425+l i68+9 104+8 74SD
4 1.321D%0.7060D%0.1422D°
= 0.1422D%42.339D%+11.854D+16.41
resmtance montent around the tierodis -
= (1.053xD*)*(3. 31+2/3D) .
SoLo= 0.702D%3.485DF : -
' safety factor should be over l 2 for both normal and carthquake condmons L
“Mr>=Fs*Md : :
0.702D*+3, 4351)” =] 2*(0 1422D3+2 3391)’4-1 1. 854D+16 41)
0.5314D°+0.6782D™ 14. 225D 9. 69>=0 :
B >~3 6[m AT

H e

:Therefore the depth is determmed in earthquake cond1t[on and D—3 6lm s
~ The total length of sheet pileis = i .- . RERPAE T E
- Lul 875+2 435+3 61—7 92m =3 8m (D—3 691 )

(m) React:on of mlagmary suppor{mg pomt ) : ' SR AT
]t is assumed lhat 0 3 t:mes lhe wali height(above the ground) is thc dlshnce of lmaglmry

R I T T
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_.pad

“ppd

pad

ppd

- supporting point as the foundation soil is clay.

H=0.3*4.31=1.293m _ o _
The load on the imaginary supporting point is calculated as follows;

Nornhl condition
P (D ~I .293m)

il

[ |

pw'

o
oy

= pad+pw’-ppd
pad; active earth pressure underground

: ppd pasive earth pressure underground
- pw’; residual water pressure underground
= 2.028+0.9%0.368*1.293

2.456
2.0%1.293

2586 '
1.873-1.873%1293/3. 69
1.217 : _
2.456+1 217-2 586

~1.087 tflm_ S pn_essure at the inragiuary éuppdriing poiui_ R

Eanhquake co"ndilion :

p (D =1.293m)

= padtpw ~ppd .-

' pad; active earth. pressure underground

I

pw =

-
I

pd pasive earth pressure underground
pw’; residual water pressure underground
2.642+0.9*9. A74*1.293
3194 o -
2.34%1.293
3.026 :
1.873-1.873*1 293/3 69

1217

3.194+1.217-3.026 |
1.385 rf/m2

s .

The reacnon at the mlagmary supportmg pomt is calculated as follm\s e

Nonnal condltlon

Reaction at [magmary Suppor(mg Pomt -~ Rd = 5933 tl‘lm 1 i
. Reacuon at'lre Rod Ap . L = 4416 tHm T e e

: Sersmrc condltton

Reaction at Imaginary Supponing Pomt, Rd = 7076 tﬂ"m-. s

Assummg that Ihe max1mum moment occurs at x m above the ground elevatlon (EL-2 43Sm) ‘

M max

: Reachon at Tle Rod Ap T = 5459 thn - g | L
'Viaxunum Bendmg Moment

= RA(xHI)-S6 (‘H 13 ) S?’(x+2l3*H ) - o
-(PA3HPW)*x* 1/2x+(PA3+Pw- pAszR* 12t Bx -

wherc dR; depth between W Land D. L (w-O 562+2 435 1. 873m}

' Normal Condmon :

Mmax

il

5. 933*(~<+1 293) 2. 7l3"’(x+1/3*! 293) 0 703 *(x+2l3"‘l 293)

o
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| -(2.324+l.873)*x*lf2*x+(2.324+].873-1.553)*:-:/].873*]/2*x*ll3*x
= 5.933x+7.671-2.713x-1.169-0.703x-0.606-2.099x%10.235x°
0.235x%-2.099x%+2.517x+5.986

!

il

The shear stress is zero at the point of maximum moment. Therefore,

 dMmax/dx=0

0.705x%-4.198x+2.517=0
x=0.677

Minax=6.80 tfin/m

: Scnsmlc Condluon '

Mma*c = 7.076%(x+. 293) -3. 147*(x+l/3*l 293) 0. 895*(x+2l3*l 293) |

o -(2.994+1.873)*x*1/2%x+(2.994+1.873-2. oao)wl 373*1/2%*1/3*
7. 076-<+9 149-3.147x-1.356-0.895x-0.771-2 4347102520
0.252x-2.434x243.034x47. 022 '

non

- The shear stress is zero al the pomt of max:mum moment T hcref'ore

dea\!dx—O o
©0.504x? 4868\(1_-3 034 0

x=0.670 -~

_': Mmﬂan 040 tfm/m

i (4) Cross Secllon of Qteel Sheet Pllc

(i) = Mormal Condition -
0 Z=Mmax/sa=6. 800*105/1800 373 cm3/m
(11)Se|smtc Condition

Z~Mmax/sa*8 040*105!2700*298 cm’/m

Therefore lhe t) pc of thc steel sheet p:le is Type lH

6 l Desxgn o_t nc rod and
(l) Tie rod _
T=Apx|

" T; tensile load oflle rod (tﬂ
L Ap, reaction of tic rod (tf/m)
7 L; inerval of tie rod (m) (I= 1 6m)
Normal Condition - ' .
- T=4.416%1.6=7.07tf -

Seismic Condttldn

T= 5459*1 6 873tf

(2) Cross Secuon ot Tie Rocl
d = sqi(4T /nca) :
-7 Az cross section of tic rod {cm )
7T tensile load of tie rod (tf)
T oa: a]lowable slress (kg/cm )

Normal Condltion
D (4*7 07*]0313 }4/900)"(1:’2)—3 16 cm

Sclsm:c Condltlon 4_':5 S : G
D (4*3 73*10’/3 14/1400)A(1/2)—2 32 cm'
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71.2.6.2 Reinforcing Beam - -
{1) Bending Moment
M=TI/4
M: design moment (tfin)
T: tensile load of rod (1)
L: interval of tie rod (m) {I=1.6m)

Normal. Condition
M=7.07%1.6/4=2.83 tfin

SeismicCondilion -
M=8.73*1.6/4=3.491fm ~ =

(2) Cross Section of Beam
Z=M/fca - . .
Z: cross section coefficient (cm*/m)
oa: allowable stress (kgffem?)

Normql Condltlon
7=2. 33*10’/1400~202 cm’

) Selsmlc Condltmn _
Z=3. 49*10‘/2100 166cm

7.2 6 3 Check of Water tlghtness
: L1/h1>=F :

I = safety factor (3. 0)

L1; ; seepage length (m)

Fs= (3 69%2+3.2)(0.375+2.435)=10. 58/2 81H3 77>3 0

Steel sheel p!ate ' Type-]H
- Tie rod - D35

. o . .. .
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Design of Coucrctc Sheet Pile
Stability analysm of concrete sheet plies was made as follows
Earth Pressu re Coeficient (phai 22. 5, c=0. 41kglcmZ)

_ AcnvePasswc :
Normal S 042 - 1.840
Seismic o 053 00 2065
Safety I'actor o
Normal =~ 120
Seimic o100
Boundarv (‘on(lltton . R ' i :

) o - [Locati) River Bed D:kc Top [allo ], ; -
River | o blcmmm mﬂ_m HL [ H2| H [SF(Y) sr(E)
S et o m _m m i m | m_!m =
Semaramg River INe30| .24l o C LI 050 4] 8{120; 139 124
Asin Retarding Pond -~ | east | -~ =271 LI[ 0] 3.8] 82112.0] 130] L16]
Asin Pumping St. Com.1 § all | .- 24| - “1.21.050 411 _79112.0] 135 1.20
 Asin Pumping St. Com2 | all =27 12 © 0] 39| 811120} 1.26] 1.12|
| Asin Pumping St : north | - - 24 - -03) 0.5] 260 540 801 1261 1.12
AsinRiver1 - = - | left. | "> 3.7~ 03] ol 4] 8{12,0}_ 139 124
AsinRiver2 .~ dwgnt} - C27p - o3l ol 3l 7l100] 147] 131
BaruRiverl -~ -~ -~ | left | - -24 0851 - 0l 3.3] 6.8]100| 1.35] 1.21]
BaruRiver2 - - lypight| .34 07 - 12( 0} 46| 84113.0] 132} 1.18] "
- [[Baru Pumping St. Com. all | - -34] - 1.2 0] 4.6] 84113.0{..1.22] 1.09
. |IBaru PumDmszSt ~ dmorthf - 34 031 05] 36l 74i11.0] 1.38] 1.23

Bgrmal gZQndltlQ

Concrete sheet mlé (normal condmom

Dhah 225.. . . Ka= 042 ': L ws 03
o oe= 041 0 Kp= L84 U a= 1
Semarana River( rwer bed -2, 4m. bank crown +1.Im, allowanccO Sm}
D= T d4dmo tolal— 12 m :
Che 8m IO L .
oo Pa o T S I BT \: L
Pl : PT s Pl <o PT .
P 4 413' 504 25.10 . o 4710 604 53.14
oM 97 -24 80 3024 10221 L 125.6] 1609 14170 Ce
oo FS : L 139 -
Asm Retardmz Pond (rwcr bed —2 7m dlke er onu +l lm a]lowanceH) Om)
D= 38 m . total= - ll S : . , S
b= 72 m L & - po
! R poipeh we DCl PT CPLL pe S0P
: O --379 462 21 I6 3815 - 543 4359
M -21 22 25 87 80 55 9l 57 13 04 104 ot oo
- Fs T T 7. : o 130_" R A
Asm Pummng Stanon Comnle\ 1 { bed —-2 4m. dlke crown l—l 2m allowance 0. Sm)
{ h : 41 .m lotal" f 12 gm : :
B EEREE R Pl ¢ prpa o PTO PL: o PT o
i P S \24 -4 133 ©5.04 25,10 45 93 596 51.89
oM 9% -_2_4 59 . 29.99: 101.36 :* . 1209_6 15 69" 136.65 -

PR
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Asm Pumping Station (;omnlex 2 lbed --2 ’hn. dike crown +l Zm. allowance 0 0 ..

"D=-39 m total= {1 m

h= 71 m L I N A UL

Pa . - . PD R
Pl pC . pa PT Pl ope PT

p 20 -3.7788 462 21.16 3710 536 4246

M 15 -21.03 25.64'7933 .+ 87.81 - 12.68 10048

FS : : . 1.26
Asm Pumping Slahon { bed —~2 4:11. dlke Crown -0 3m. allowancc 0 Sml
D= 26 m : total~ 8 m-
h= .54 m -~ - T :
: Pa o ' ' Po

| . PLwe. pa . PT . . - PL..opo N
GRS Il 27550336 (136 2146 4.07. 2554

M PR 34 -12.95. 1579 3653 : 3863 7.33 - 45.96

Asm Rn er 1 (bed —-3 7 m, dlkc crown 0. 3m. allowance 0 Oml
D=4 m lolalﬁ 12 m -
h“'- 8. m ¢ S A
- oo Pac s e e P

' Pl we pa  PT_C Pl po PT - .

';';'.Pi e s U soa 200 ar10 " eod saua

.M ':' 97 -24 8 3024 102 21 R ‘,'. 125.61 16.09 14170 -

CFS o B S

-Asm Rn erl f bcd —-2.7 m. dlke crown 0 3m. allowance 0 Gml
:Dﬂ_ 3 0m total—.' 10 m s
S Pal RS j Lo Pp e

Pl we pa CPT_ -  SPL pe  PT .
P 17 3444 420 1756 - 3606 528 4134, .
M 62 -1894 2300 6576 B4IS 1232 9647,

FS TR T . 147"""

Baru Rner 1( bcd —-2 4 m. dlke crown 0 SSm. allowauce 0. Oml

- D= 325 m tolal—- 10 m ' 7
h= 675 m _ SR CP PP
R Pa - o L Pp o T

" , Pl - pc - pa PT oo PEY pe s SPTLC i
P 17 -3.444 420 17. 56 L .' 33.53 509 : 3863 | -
M - 60 -18 51 2258 6426 75 45 11,46 18691
FS i Jennie 135

Baru Rlver 2 ( bed H3 4 m, dlke crown 1 2m. allowance 0 Oml
D= "46 m . total— 13 m- el
h= 84 m - = R A R R
L ~ Pa SR _j' : .. Pp

S +1.32

P B DN < TUTEEIE S N ERER AR
| o 28 -4 477 - 546 °2937 . 77 5193 - 634 S8 27 ¢ -
M 1172776 338512345 145411774 163.15

Baru Pumomg Statlon Comolexf hed —-3 7 m_. d:ke cro“n 1 2m. alluwance 0 (}m] B ‘.

49 m tolal~ 13 m _ '
h— 81 m - . el s B
' Copa o Ppo s

Pl v pas PT T Pl pe .pT o
P28 4477 54612037 - - 4829 - Gl S4d0
CoM oIS 2709 03303 1204613038 <1650 1638 |

iy
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Baru Pumping Station (bed =-3, 4 m. dtkc crown 0 3m. allowmcc 0. Sml
D= 36 m total= Ii m
h= 74 m . :

~Pa : i -~ Pp :

- Pl ne na o PT . o Pl e PT

P .20 -3.788 - 462 2116 - . . 4030 - 558 4589

M =77 -21.59 2633 81.99 9941 1377 113.19

Seismic Condition

Concretesheet n:le (selsmu: cond:twn\ R
“phai= 225 - . . Ka= . 053 w= 08
o= 041 _ Kp= 200 . q= L Lol

Semarang Rlver( river bed -2 dm. bank crown +1 lm allowance 0 Sm)
D= 4 m total= 12 m
h= 8 m : . S
© 0 PLY pe C pa . PT. Pl o LoPT
P 231 0522 636 31.67 - - 5299 - 679 ' 59.78
M 122 '-31.29 38.16 12893 - - 141 3l 18.11 159.42

. F§ : L i oo, R TR 1124_5-.‘ -:,:-,'.:- il

Asm Retardmg Pond (ruer bed -2 7m.dlke crown +1 Im.allo“anccﬂ) Om] L

D= .38 m .. total=" 11 m -- . i
h=-72 m -~ Lo L

o Pl pe o Di] o PT ¢ 0 PLL 'nc-“ . PT

P07 26 --478 ..583 - 2670 - 4292 Y 6.11 4903

M .- 96 220, 77 3265 iOl6l 103 02 14 67 117.68

COFS T L L6
Asm Pumbping Sfanon Comnlex 1 ( bed —-2 4:11. dnke Crown +1 2m 1]!0\\ ance 0 Sn - o

D= 41 m totalﬁ_ 12 m
“h= 79 m ' : _
Pl pe 0 pa PP e OPLY O ope o - PT

P FU310.5215 0 636 3167 0 T 5168 670 5838
Mo 120 3103 - 37.84 12791 N (136,08 © 17.66 153.73

:'Asm Pummng Station Comnlew( 2 (bed -2 ’.'m. dlke cmwn +1 ‘Zm. a]lowance 0 On

b= 39 m total* ll _m :

b= 1 m

PL- bo . pa PT - Pl pe  PT

p o 964781 7 5.83 . 26701 "4'1'74"'603“'4777'

M _7.— :-.':E 95 -26 53 3236 10074 9878 1426 113.04

FS L ST SRTh
f;\sm Pummng Stahen (bed =2, 4m. dlke crown -0, 3m. allo“ ance 0 Snﬂ '

D= 26 m - total= -8 m
~h= 754 _.m ST L _
' _"-Pl pa o PTL 0 T PL v pe 0 PT

R 1 Bamr 424 3 2014 458 2873
M43 216341993 - 4610 .- . 4346 825 5171
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Asin River 1 (bed =-3.7 m. dike crown 0 3m allowance 0 Oml
D= 4 m Ctotal= 12
h= 8 m : : :
Pa Pp .
Pi ne nq T Pl pe PT
p 3t 5215 636 3i.67 T 5299 679 5978
M 122 23129 38.16 12898 - 141.31 - 18.11 159.42
FS R : s C1.24
Asin River 2 (bed =2.7 m, dike crown 0.31n. allowanece 0.0m)
D= 3 m total= . 10 m
h= 7 m
- Pa " Pp _ :
P1 pC pa PT Pl pc - PT
p 21 4346 530 22.15 4057 594 4651
M 7% 239 29.15 8298 ' 94.67 13 36 108.53
ES : 1.31
Baru River 1 (bed =-2.4 m, dike crown 0 85m. allowance 0 Oml
D= 325 m total= 10 m . -
h= 675 m
=~ Pa o : - PD :
: Pl ©~ pc pa - PT P ne PT -
P 21 4346 530 2215 3173 573 4345
‘ M I 76 -23 3o 28 49 81 09 . : 84 88 - 1289 97.77
Baru Rlver 2 (bed —8 4 m. dike crown I 2m. a!lowance 0 Om)
D= 46 m - total= m . .
h= 84 m _
E Pa - . : PD o L
, P pe - . pa . PT A De PT
P 36 -5.65 689  37.07 o 5842 - 713 65.55
M C 148 =35, 03 42 72 155, 78 L 163 59 1996 183.55

Baru Pumping Statlon Comulec{ hed —-3.7 m. dnke crown 1 Zm. allowance 0. Oml
D= 49 m . total= 713 m . , C o e :

h= 81 m , ‘ :
. " Pa Po .
Pl pc  pa .- PT Pl pec PT -
P - 36 - -565 689 3707 - 5433 687 -61.20
M 145 -34.18 41.68 15201 = 146.68 18 56 - 165.24
FS s . i . l 09
Baru Pummna Statlon (bed =-3.4 m, dike crown -0 3m. allowance 0 Sml
236 m .. total= 11 m S AR
h-- 74 m - PR
. Pa N . - Pp L
Pl pe pa . PT . Pt~ pc ~ PT .
P .20 4781 . 583 2670 - 4534 628 5162
M o977 22725 3323 10346 0 - (11184 1549 127.33
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Seepage Control Analysis

(1) Asin Pumping Station

The length of steel sheet pile for seepage control is the same as the gate foundation.

L=5.0m

(2) Asin Retarding Pond

Required léngth of sheet pile is caleulated by using Lane's formula as follows

C<(1/3+2)/H)
Whele C=8.5 (very fine sand or sxlt)

Therefore,

H=+0. 25-(-2.5)=2.75 m (M H. W I of the sca- Pond D.L. W L)

L=16.8m (bottom width of dike)

1>89m

The total length of the concrete sheet pile is

Ir8.9+3.8~12.7--¥ -------- 13.0m

2-29

S

xipa
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