4, 2 4.4 Approach Wall (H-S SOm) at Upstream of Welr |

1) Loadmg

'¥£a.+5.2bo ;

" .Design Condi

L4500 -

Condition
8,500
(RVERSIDE) _ _gév.;slwn :"f -

- (HORMAL CASE)

g EL+5:200

{SESMIC GRsE)

‘7200

. 8,500

I

g500

tion oo

4-_-2 __202 o

Jo. Ttem o b Uit | o I,-'It'em ST -. Unit | ..
. Height of wall - - LM 7.200. { . Unit weight of concrete | :tf /m'| 2,500
. Height of footing - m - | 1,300 | Unit weight of water - [ tf/m’ | 1.000
- Total heightof wall_ '] -m . { 8.500-}. -Unitweightofsoil. | tf/m’ | 1.800
7 Crown width _m- i 0450 Submerge’d uhitweightr., tf/m’ | 1.000
" Slope of behind side 0076 | - Angleof shearing 30,000
R S _ _resistance . S
AWidth ‘of bottom section| ol Sl P Hor;z_ontal selsmu_: A aAn
Length at wall om 1050 - intensity - ' --0'120.
}Mdth of _bottorn sccuon at| - m 5500 | - Apparently horizontal 0240
_ |tooting , R . .seismi¢ mtensnty _ R
o Total width of wall (m) m ] 6500 Coefﬁclentofeanh 0.297
- ;. pressite in Normal case :
o | .. o] Coefficient of earth SR
) (S::Sr:hargc l_oa_d_ln Nor_zyal tm* | 1.000 |° pressure in Seismic case - 0.383
o Pt RRE TN BERSRE - above water © L
E DT R Coefﬁc1ent of earth R
' Surcharge load in Selsmlc tf/m* | 0.500 pressurc in seismic case - 0.492
case . - R R : .
: e B . below water Ry
. Top elevation of wall - e EL m" 9000
Bottoin elevation of slab 1. ELm |.0500
- Water level at land side in'Normal case CELm' | 6.400-
. Water level at riverside in Normal case -~ ELm' [. 5200
Water level at riverside in Seismic case - | ELm | 5.200.
Water level at land side in Seismic case | ELm | 5.200




1. Welght of body

2 Surcharge load

-0;-1‘35

(for plle foundatlon)

Wexght W(tf) Vertlcal Iength X(m}

"3, 475

OOOO

' Normal :
Constructlon ; 6 050 "
Seismic _' 3 025

3475

0.000 -

(for plle faunduon) -

Wefght' Vertical Moment Hmmmal. Moment . :
W (t) length MX(tf-m) length MY(tf-m) - Note
- X 777 Y(m) - o
1. 8100 0.225 1.823 4900  39.690 - Conc.
2 - 4950 - 0.633 - 3.135 - 3700 18315  Conc.
3 03250 . 0500 1 1625 0650 2113 Conc
4 0000 2.833 0.000 1.300 0.000  Conc
5 - 17.875 - 3750~ 67.031 0.650- . 11.619 Conc.
Total - - [ 34175 | 2.154 | 73.614 N6
' o . 1.321.  (for pile foundation) -
1' Weightofearth L L _
Vertical . .. ' Honzonial .
: S We!ght ° Momem Moment s
- Normal case N . length - ~length -
. o W(tt) X (m) MX(tf- ) Y MY(tf -m)
T 2,109 7 00.901 1:900 7.295 15.388
2 0808 0.883 .~ 0.714 . . 4367 3529
3. 25740 3750 . 96.525 - 7.200° 185328
4 L 25300 o 3,750 94 875 3600 91,080 .
500007 4667 0 0.000 1300 S 0000
Toul . [ 53957 ] 3.596 ] 194013 295.325 -
N N V) (forpllefoundatlon) T
- L g Vefti'c'al ' Horizontal T
R Weight S Momeni Moment o
~ Seismic case .- . length - . length R
R W (tf) i X () Mx(tf Y ( m) MY(tf—m)__ .
N 2.7_69 00855 72367 6827 ¢ 18.906
2 . 0442 0913.7: 0403 - 3567 1575
3 ©37.620 . -3.750 - 141.075 . 6.600. 248292 .
418700 0 3750 0 70.125 30000 56100
S5 0000 4667 - 0000 1300 0000 -
- Total . [ 59531 | 3.594 ]-213.971 324, 873
IR S ';_-‘-0.’119 (for pxle foundatlon) R
T Constructlon Weight \lf::lf;l- Mo H(})égotnhtal Mo ent -
me WO Mx(‘-f" w ¥ y MY
103564 0817 2911 -
2 71280 0 37950 267300
C3 000 0,000 4.667 0000 '
4o
Total - [ 74844 | 3610 |270211 - 0.000

(for plle foundtlon) REE

4:2.203



3. Weight of water

. Normal case

9
10
SO ¥

'We_ight
- WD)
0808
25300
_0.000 -

' Tg;t;;} . Moment

0.883: 0.714

3750 '94375 |
- 4.667

Total [

26.108

Honzontal
length - Mo ment '

Y (m) MY(tf-m)

4367~ 3.529
3600 91.080
1300 0,000

| 3.661 ]95 589 [ 3.624 | 94.609

- Seismic case

9
10
11

- Wexght
i

0442
18700 -
0.000

" length

: -0,1__86 (for. p;le foundatlon)

g V_emcal 'th-)ment
X(m) M
0.913 - 0.403
3.750 70-._1_25 _
4.667. . 0.000 -

Honzontal
e ngth Moment

Y (m) _M_Y_(tf. -m)
3567 1575
- 3.000 56_.‘100‘

1300 " 0.000 -

T 3685 ] 70.528 57675

T 19.142

- 4, Earth pressure

. Normal case

. Pal= .
- Pal= e
o Pa2=

 Pa3=
" Total

 ‘Seismic case
. ‘PeaQ=" .- -

~ Peal=
o Pea2=
" Pead= -

Construction - e
GO
- 0297

“case
. Pcal= -
: Pcal— -

5 Hydrostatlc pressure

Normial case
Land side -
- Wal=
. wa}.'.-.
River side
Wpl=
Wpl=

Seismic case -

Land side
 Wael=

.. Wael="

_ Riverside
- Wpel=
Wpel=

o092
Casn
2364

4844

(tf/m’) o

0.000

(tffm¥)
S 0000

- (tf/m?)
0000
4700
()

. _0000 o

4‘700

o (fm )_'_‘ |
0297
1688
1070
3440

-O 210 (for p11e foundatlon)

_ tf/m
. E 2581

CE2= 13310
1‘5.891-_ _
R - (tf/m)
_ Eel: 5 707
: 'Eéz;- 19 486
25, 193

e (tf/m
; E&::.'f 21. 852

(tf/m)

. 'Pi;_ 7405
CCE

p= [TL 04

- -Pel'-.: '

(tf/m)

 Pea= ¥ 055

4-2204

. o (tﬁ?’.‘)_: o

Y1.. [0
Y'z_' gy 433
z:y= aase
Y}.‘i;:
.Yézr_k 2. 013

5927
_IY'c':=_ 2997
(m)
:Y3"=' 1967

i1’{4; | T 567
(m)

Yés_ 1567

Ye4- 1 567

: 9’3
gE

I@ e



6. Hydrodynamic force
Seismic case

7. Uplift R
Normal case ~ ((/m?) -
"Ul= 47700
L U2= . 5.900 .
Seismic case (tf/m*» . -
5 | L Ue2= - 4700

(tf/m)

(tF/m)

U= - 34450

(for pile foundation)

(tf/m)

Ue= ~ -30.550
(for pile foundation)

(m)

i)

()

Xi=- - 3373

Xel=

- 0.102

(m)

3.250
0.225

Normal Case -

; Verucal -

- Horizontal

o]

=X (m). .

TMx GEm) |

H (tf)

Welghtofbody | 34175

2:154

73.613]

Y (m) -

My (if-m)

Weightof earth "~~~ | " 53957[.

3.5960

194.031]

Surchargeload | 6,050

3.475] -

21,024

95,589

 [Weightof water | . 26:108
- |Barth pressure .- | o

- 3661]

T 15.891

. 3158]

50.183

- [Hydrostatic pressure :
* [(Land side) .

" 17.405].

; _1'.96.7

34230

Hydrostatic pressure -
" |(Riverside) -

11045

1567

S 7304

Hydrodynamlc pressure 1

Uplitt -~~~ . .. | -34450

3373

_' 268.069| -

C67.109]

Vo=
CHO=.
MO=i Mx

L Ve=

Hc-""' -
My =

Mc-l Mx

- Seismic Case -

Total “"85ﬁ84'1

Actmn force at toe of retammg wall

My J=

85, 841 f/m

22251 tf /m
200, 959 tf:m/m
AGEIOI‘I force at rmddle of bottom slab of retaming wall -
85841t /m

- 22251 tf/m :

22251}

78 023 tf—m /fm

Vertical

..Horizontal -

o8

X(m) -

Mx’ (tf;m).

H(it) '-

Yy

My ()

- |[Weightofbody: = | 34.175| -

2 154|

C3613)

“4,101

Y2099

- 8.608

Weightofearth - - = 59.531

3,594

T213954]

7,144

. 3013

21.524

Surchargeload - .. -~ 3.025

~ 3475

10512

Weightof water -~ .| . 19.142} "

"~ 3683]

20528

", |Earthi préssure. -

 25.193]

12,927

73.741

- JHydrostatic | pressure A
‘K(Land side) s

eS|

1567

17.304

- Hydrostatic pressure
(Riverside) '

ol -an0es

o 1567

-17.304

i Hydrodynarnzc pressure'

1.546

. 1.880

| Cloplift o o 230,550

3250

99288

. 2.907

B S T

42205 ¢

269319

37.084]

106.780] "



o [Weight of water -

- fopiift

~ Action force at toe of retalmng wall
' Vel= . : : 85322 /m
" He0= - s 37984 tf/m
e MeO=tMx—Myl= . 162,539 tf-m/m
~ Action force at middle of bottom slab of retaining wall
Vee= .o . 85.322tf/m
Hcem S S 37.984d/m

Constnir.':tion Case .

e Vertieal iU Honzontal =
_ Lo end e V) L X (m) o | M (tfm) H(tf) Y (m) My(tf~m)
- |Weightofbody- = [ 734475 . 2.154] 73613 - _
 [Weightofearth - - " | " 74844 3610 270.187
Suichargeload . © ' | 6050 . 3475 . 21.024

Batthpressure. -~ |~ 1 ol T orssal 0607] 65.492
Hydrostatxopressure B R - RS s IR
- |(Land side}. -

. [Hydrostatic pressure o
I(Riverside) .-, e

: Hydrodynam:c pressure

ool T s0ee| - 364824) 21852] ] 65492

Actlon foroe at toe of retammg wall o R
CUVe0= 115069tf/m o
HcO— R S ©21.852tf/m -
M=l Mx— My = 299332 tf-m/m
Actlon force at rmddle of bottomn slab of retalmng wall -
Vcc—'_ & o ~ 115069 tf /m
Hee= © - - B . 21.852tf/m-
Mce=t Mx My B ' '74 642 tf-m fm:

| 2) - g _' Stabihty An_aly_sis
;'The prestressed concrete ptle is adopted for the foundation ptle of retammg K
'_i'wall o S . SRR :

| :'_Refe"r'to s_tabili_ty ealculauon of center piet'.._'_ o IR A o R _ @
o PIIB diameter of 600 mm is adopted for the foundauon plle of retalmng e

| _ wall (Refer to Approach wallH 540 m)

PC Ptle Dla 600 mm, type A 15 plles

" The alIowable bearmg capac:ty of ground IS shown in each altemat:vc p:le as.' |
- follows - : S :



e

Lhyer '

- Li
_(m).

N-Valwe| - F -
Average | (tf/m)

CLiFi

(tf/ m)

As

7.60

31

620

47.12

-Ac.'

2.80

i3

. 7.80,

~ 21.84

Dc

1,10 -

22

1320

14,52

Total -

-11.50

83.48

.A ?ypz 77x(060) '—~0283m“ -

 gd= 500tf/m=><A

141 SOtf

U_ n'D—' 7r><060—1885m

o Ru—-141 50+1885X8348 29886tf/plle |

- Allowable bearmg capamty
for PC plle {Dia 600 mm).

-: Case :

- Safety | Allowable bearmg

capacnty (tf/ pile)

Normal

e

factor

- 99.62

‘Seismic. -

14943

Calouiatio E alts

- The calculation results are shown as follows, -
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3) . Stress- Strain C'ilculatlon

® Wall section - S :
Stress«stram calculatlons of the structure are made to demde proper reinforcing

. bar arrangement. Descnbed below are the bar arrangement for’ the center pier.
Deformed steel bars are used for all pa.ﬂs of structure, and bar spacmg will be
{25 mm or 250 mm, - :

i A L R S| surowmes o

: ".qcu_n.o—eo: " l llllll -
‘g : "
|

8 ‘8 b
& -
HERY == N

Posit'ion.of L ALK ay

. (Normal Condition) + 0 ¥

_ . : s T ) _Y(fn) My(tf-m) - Remark
% _ '_ -+ |Earthpressure-1 ~ {2581~ 5.596|- * 14.441|(Aerial) -
: “. . |EBarthpressure2 - {.. 9.176] 1.945] . -17.843|(Underwater)
. |Hydrostatic pressure<1 “{':* - '10.580{ + 1.533| * 16,223 |(Adtive side)
~[Hydrostatic pressure-2 o -5.780] 1.133] - -6.551|(Passive side)
: Total . : 16.556 - 41.956 :
COB= e 100.00em o
CH=o o 10000cm
‘Bending moment= ~.  41.956tf-m/m

Shearingforce= - 165561t /m

-'(Selsml(, Condltlon) Rl _
: S - H (tt) Y (m) | My (tf-m) | Remark

Ea'rth presSu.re.—lj v 57070 4.747) 0 27.092{(Aerial)

. |Earhpressure2 | 12.420] 1.500]  18.630|(Underwater) .

*. |Hydrostatic préssure-1 | ~5.780(. 1.133] - 6.551|(Active side) .

Hydrostatic pressure-2 | ~5.780] - 1.133{ . -6.551|(Passive side)

@' ... - |Hydrodynamic force - | @ 0.238] 1.360] ~ 0.324
© - oo ISeismic force < 87101 0 3.975]. ¢ 34.623
Total . - . - .. - | 27074 | 80.668
COB= T 100.00.em
"H= ' .. 100.00cm -
- Bending rnomentu--_ " 80.668 tf~m/m
. Shearing force—- -"'27 074.tf /m

420



Position of - - "B-B
(Normal Condition) '

S H{f) | Y{(m) [ My@f-m)| - Remark
.. |Barth pressure-1 .. _2.581] - 1,996 - 5.152|(Aerial) .-

Earth pressure-2 1. . L271] 0474] . 0,602|(Underwater)
Waterpressure - { 0500 0333 o167 .
~ [Total ' 4.352| 5,920

B= ' - 100.00em
CH= o 7250cem

Bending moment=_~ 5.920tf-m/m

Shearing force = 4352t /m

(Seismic Condition) R N T T Sl
' - oo | H(E) LY (m) | My (tf-m) | Remark -
Earth pressure-1 - .| ~5.158 . '1.280] -~ 6.603|(Aerial) -
Earth pressure-2 = -} -.0.000]:. 0.000| - 0.000[(underwater)
Water pressure - | .0.000[ - 0.000] . ;00000 -
Seismic force | 5.232| - 1.872 9794

ot 171039 | 16397

. "Bendingmoment= . 16397tm/m -
. Shedring force=. - . '10390¢f/m

" Results of strength calculation éré's;hov:\rn asfollows, - -

42 ._‘2’_10_7



B

Section A - A

Section B - B

Case

Normal

" Seismic

Normal

Seismic

Member of shape

Rectangle

Rectangle

Rectangle

Rectangle

tf-m 41.96 -80.67 592

10.39 -

t | 000 .| 000 | 000

0.00

tf 16.56 27.07 - 4.35

16.40

cm | 100.00 100.00 | 100.00

100.00

cm .| - 9100 | 9100 | 63.50

- 63.50

2i0|wlw z|Z

cem? | 910000 | 9100.00 6350.00

6350.00

U As et 'D29-125"| D29-125 | D29-250
R : : =5288 | =5288 =26.44

D29-250

=26.44

P=AS(BxD) | 0.00581 | 0.00581 | 0.00416

0.00416

N=EsEc | 1 15, | 15 | 15

15

X0 | em | 309 |. 3090 | 1880 -

S 18,80 -

CK=XOD | - .. | 0339 |- 0339 | 029 -

0296

MI(BxD2)" | kegfen® | 5067 | 9742 | 1468

. 2.577

SIED) | kefen? | 1820 |7 2975 | 10685 |

2583 ¢

Q) o L6645 |0 6.645 - - 7.486

1486 .|

S 112936 | 12936 | 17767

" 17.767

@ oo 1128 o128 [ L0

C1110

R 'kgfférnz T B0 [ 60 | 11.00 .

19.30

~gs | kghem? | 9831000 | 1890.00 | 391.00 |

T687.00

Cgoo | kgfem?® 1820|0297 1 069 ¢

258

“gea | kghem® | 7500 | 11250 | - 75.00

112,50

osa | Kgflem? | 1600,00 |. 2400.00 [ 1600.00

2400.00

ta kgffem® | 380 . | - 5.70 - 3.80°

- 5.90

" (#).- . Footing Section . . . .

“Loading calculation
W1 (Weight of body)
W2 (Welght of earth Aenal)

W3 (Welght of earth Underwater)

- W4 (Weight of water) - .
| WS (Suichargeload)

. '1.'_30%2'_'.50_&/1153:

B ws' (U.pl.ift.) |

Homonta] pressure )
o <Normal case> : :
L H 22 251 tf/m (Refer to stabihty analys:s )

H= =37, 984'tf/m (Refer to stablllty analysns)

M= 37,984 t/mX2.811 = 106773 thm/m -

S N— 13,030 tf/m -

42211

-‘."7_2251‘tf/rn><3016 6'7 109tfmfm

=3.250 tf/m?

 =4.680 tf/m2

= 4.600 tf/m2
= 4,600 tffm®

'4—10()0tf.’m

o Z4700 i
= 5.900 th/m?



6,500

. . - hs .
B _ Wit

‘mmu,

Geometncal moment of mertla T

g o trical t
Membcr: - —C alculat:on : .Geome rlca momen
S R of 1nert1a( ) o

14 :/in,qqxuo o 018308

Sectionarea . TP
‘Member : Calculal;on ~ | Area(m®):
1,4*_3' & 1.00_><1_.30 oo 1300

o Axxal Spnng constant
Aprp
A L ,

: ) _i .:K'v
- a 0 013 % (LI D) + O 61 (for prestresscd concrete plle)

Ca __0013><(1150f060)+061 ;--__0859166
CAp - =0.1678 m? . e T
~Ep =4:0X10 Stffm? L
CKv o =5014541tfm o

Kh =1/3XKv “-"-16715 I4tf!m

P Su_fnm’ary o_f éalculatic’m r_esulté‘ls sho‘_wn as fOiléWS. N

. (Normal case; Top of footmg)

Bendmg Shem'iﬁ_g-.. - Axial
(m) moment " | - stress . |'. Force "
M@tf-m) | S | NG

'Mer'n'ber 'Cond_mon D:stance

Maximum | f,.0.725‘-'. 0341 |- 0469 | 0000 -f . .. R .: @

Ml ‘Minimum .. | . .1:250. ‘.—'_.49_.067_'., .-17006..- 16,556 -

Maximum 2019 | -22666.| 0000 |.10936 | -
Minimum | 0.000 | -49.067 | 26275 .| 10936

M2

Maximum - - 1766 .| --3265 |-0.000 ] 0 5438

M3 Nfinimum ] 0000 | 22876 | 25305 " | 5438

M4 Maximum .. 0850 |: 0000 [ 0000 ] 0.000:

Minimum | 0000 | 4437 | 10462 | 0.000 -

42212



(Normal case: Bottom of footing) -

Mémﬁe:r _

Condition

(m)

' D'i_s-ta'ncé_ | Bending

moment
M (tf -m)}

Shearing
stress

- S(th

Axial

- Force .

NG

Maximum

0,840

. 0368

- 0.000

0.000

Minimurn

~1:250 -

-0.260

3956 |

_0.000

M2

Maximum

w1164

8579

0.000

0.000

Minimum -

15.234

0.000

M3

Maximum- .

. 0.878

- 6.530

0.000

.Minimum .

2200

4437

~ -16.537

~0.000

M4

Maximum

70,850

0.000 -

-0.000

0.000 -

0.000

' Minim_'um__i .

‘ --'4.43.7

(Selsmlc case: T()p of footmg)

- 10462

_'Membér_'

quditiOﬂ i

_sttance

m)

Bendmg
_moment:

M (tf=m)’

-Shearing
. .stress -

LS (th

: A’xia_l -

Force

N

M1 _,:: |

Maximum

0725

0362

0914

~.0.000.

Minimum

- 11.250

_ -87.648

-16.826

27074

Maximum -

2200

~+39.075: -

8.120 ¢

17.884 -

Minimum - <

0000

T87.648

736.038

17.884

‘| Maximum

2200

4584

LTS

8893,

Minimum': ;|-

39.075 -

29637 |

8.893

M4

Maximium - -

o850

- 0.000

0.000

Miniﬁihm'j P

= 'o.o_'oo 5

4,584

10,787 :..

of footing) L

. 0.000

‘ Member

(Seismlc case. Bottom

{'_c. n‘dition_;_.

Dlstance

()

Bendm g
mofnent: -

' Shearmg

-stress. *

St

" Axial
-~ Force .

CN (D)

o

Maximum - -~ |

'_0 898

M(tf=m) |

0449

~ 0.000

Minimum

1250

0,129 .1

3776

-0.000

M2

Maximum

8395 .

- 0.000

-0.000

Minimum

0,000

09

14,709

_0.000

Maximim

0881

©76449

0.000

- 0.000

Minimum

T 2200

4584

16,734

- 0.000

M4

Maximuin

S 08500 |

.= 0.000" -

-0.000 .

~0.000

Minimum

- 0.000

4584 |

10.787

~0.000

© Results of strength calculation are shown as follows,
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.- ‘Normal case

Seismic case

: Posntlon o

Top Se‘ction{_

" ‘Bottom:

“Seetion

'fnp Section

. Bottom

Section

Member of shape

' .Rectang'le

Rectangle -

~Reéctangle

.' Rectangle

tfsm

4507

8.58

_-87:65

839

| AR

- 000

2000 ¢

0‘00 !

- 0.00

T

2618

~20.00

3604

-0.00

- 100.00 -

©100.00

100,00

ol wlw 3_2:_2

) 12100

- 113:50 ¢

12100 -

. 11350

Ac -

> X

11210000 |

11350.00

_12100.00 .

- 11350.00.

As

" em?

D55
= 39.28 :

DI19-125
[ =22,72:

D25-125

- =39.28

Doz |

=22.72

P=As/(BXD)

"~ 0.00325 .

0.002

- 0.00325 -

:-0.002

15

15

15

N=Bs/E¢.

3230

2460

232300

24.60 .

0267 |

0217 -

0217

MI(B xD'?.)

~keffem?

0666

T 5087

0.651"

L2172 -

0000

2979

C0.000

~ kgllem?

8218

70941 . |

58018

L9941

33,544

35, 399}'

2254

- :35.899

1098 ¢

T8 |

1,078

e

27.50

660

4920

6,50

“kegtfem?

113300 |

359.00 -

~ 302400

351,00

- kgtlem

7

e’ |

500

11250

11250 |

| ¢ kgffem?

. 1600.00 -

'1600.00 °.

,_240000-?‘-

_<2400.00 -

380

; kgflcm2

380 | 5790 5.70 :

: ('i"v_) Prle head treatment

b

o w w/ =

)

Vertical bearlng pressure for footmg concrete
anax 95, 225 tf/plle (in Constructxon case)

Py 95225

_-3368kgf/cm S

- Egcas= 60.0 kgflcm2 OK
Punch:ng shear streis for footmg concrete Cleo
- Pyor L9525

Ve 7r(D+h)h n(60+120)x120

-1, 40 kgﬁcm2

= rca3 8. Skgflcm ..... e OK _: o o :

where -
(cm) _
Horizontal bearing pressure for footing cencrete o

O, =
" De
~ where

4-2214

: h - Helght of between t0p of footmg and plle head




B S Stufﬁng length of pite (cmy)
D : Pile diameter (cm)
- H Shearmg pressure (kgt)

Pymax = 93 41 tf/plle (in Selsrmc case)
oM —8521f-
B B —1899tf o L
Oy= 6‘3991% _—3165 kgf!cm’ éaca 600)(15 900kgficm
e OK | )

k) N - _‘.'_Vc:riic"ai puhch:ing shearing stress to pil'_e on edge of footing
"e h'(2£+D+2h‘) :

= where S : o S

- ' - '_h" = :'Effectwe thxckness to vemcal punchmg siress on
.. footing: (cm) -

P Stuffing }ength of plle (cm)

D :Pile dlameter (cm)

: "~ H - :Shearing prcssure (kgf)

(75 1/2)(60) 45 Ocm S

-' 18990 = 2 48 kgf/cm
_ 45 0x(2x10+60+2x45 0)
< ¢ ca3 8.8 KGR i 0K

Ty Strength of estlmated remforced concrete sectlon '

- ESTIMAT‘ED' RElNF‘oRCED :
- _CONCRETE SECTION

Pymin = -8.09 tf/pile (in Seismic case)
M =852tfm
CS = 1899H :
D —6000+1000><2 sooocm
a7 =2000cmX2=40.00 cm
; .

. =25.00¢m - .



Result of strength calculation is shown as follows,

Memberof shape |... . . . .. Circle _
' M - |tfm| -8525 | X0 cm . | 18.50
N | -8.091 ‘| K=X0H | - |.0231
S - tf | 18992 | M/ABXHY | keffem? | 1.665
B cm | 80,00 SI(B XHy. | kgflom? | 2,968
-H cm | 8000 | () o] 36.084 _ RO
D |em | 5500 | sy | ram| ' o %
DD cm | 25.00 @b 3es0 ) -
DG cm | 25.00 . Zc | kgffem? | 60,10
-BO,R |.cm | 4000 | . Ss  -|keffem? [1778.00]
"HO,RO | cm | 2000 . t | keffem® | 0.00.
_AC  lom’| 3769.9 | - Sca | kgflem? | 112.50
AS'?AS! c__m?__ iozgig . Zsa - kgf/cm2 2400.00
P Pl 0007531 Ta = kgf/cm 570 |
‘N= BS/EC s e

o m) Remforcmg bar at pl]e head treatment o
' _Fixing length of remforcmg bar at footmg

‘ , 1«:
- Where o S
BRI m 35D(mm)
D: = . Diameter of remforcmg bar (mm)
i L,-—35><19 665 700mm :

lemg Iength of remforcmg bar at ptle
| - 1'225095“'10

: Where L : S .
' R T Dlameter of PC steel bar (mm)
L= 50X90+700—1150mm Sl

n) Depth of concrete filhng . , R .
~ Depth.of concrete filling'is thc same ﬁxmg length of remforcmg bar at’
- pile. ; _ e

| L=1150mm

4-2216



* 43 INTAKE STRUCTURE
4;3.1 | L;eft Bank Il;take Stn;cturé
4301 Design C..om_iit.ion _-
, -Matexl'ial_.o.funi.t'\.vcigh.fh =
(_a.) éOn;refe_ |
. 35_Rei.nf.o.rc.ed con(::fete
.‘ Plam cox;;_f;:ie:'-
e
. Submerged unit weight
DeslgnLoad :

(@ Earth pressure -

o

e

£ Coefficient of active earth pressure

() Suchageload -
. Nomnal condition
- Cons tr .“"C‘f:ion
" Design flood condition

Barthquake condition -

(C) ' Dcs:gn high water level (land sidc)

' Normal condition
* Design flood conditon

EL
 EL

EL

U

2.50 tf/m’

= 235

Il

180t .

'=.1.00

_ Ka;v.-_':()._j o

i

= 100t

Il

CL 100t

0.50 tfm®

©4+4.900m

+6700m

+4900m

. ..4-_-,_3:,_'.1“ .



The Iugh water level at land 51de to be assumed as 2/3 AH hlgher than the downstream water .

level.

" Normal and Earthquake condition
West Floodway water level

~ Joint channel water level

Water level at the land side

= EL+5200m S

= EL+4300m_'_'_ -
= EL+4.300 + 2/3(5200 4300)
= 'EL+4900m

Y " (WestFloodway) |
- S T T : : :
T (Jo'mlChannel) i / e /./ // R S
ST M RLas 2o WLy
1 L0 Enmr s
: .\/,\?/\‘/;\‘/,\‘/,\‘/,‘/f\‘/,\‘/\ NPT /'////7/////.//./1 , .
<7 EL.+1.500(Design Riverbed)
ST L

Dcs:gn ﬂood condmon o

‘West F loodway water level

Jomt Channel water Ievel

Water 1evel at the Iand side =

Il

EL +8. 000 m (DH WL)
EL +4.000 m
+4 ooo + 2/3 (8: 000 4 000)
+6666m|]6700m |

i

(WcstFloodway)
. ; T ;;_;f-, /. ._ ‘§= EL. -t-xsuuu{uriwu ]
LI AN I ETIEIETTY ' -
vbm/‘/‘\“/A) s ‘H'/;/:.«/'/ e




4.3.1.2 Staﬁdard qu Culvert

Q.

Weight of soil T -
- Weight of soil I
* Weight of soil IT

: " Weight of top' slab

= ix124

25x124x1's

N | B

i

0 9 x(12 46, 35)x

I

__0.5 x_6.35 x 25 .

B nghtofmde wall = 2X(2X075)x25

: Welght ofcenter wall =085 x"z x:2-"5" ;

. Welght of other ;:oncrete g

@ =

g

. CIz =

- Mg =

Me =

116483

015x015 1'0 25

il

124

I+(25x18)+(05x25) '_‘675rf7m=

u ;

il

CIHATX18)+(0.9x2)

%2x1x053x}_?,' R
© = 0.00372E

SR 2800

-%2xl><0 753 xE
2675

Yorix0ssixr
'2 000

= 001828E

=0 00372

000372+001314
001314

'ng 02206

e

be = 0 7794

0 00372+ 0. 01314

44330

16x(124 6.:5)x18

]

- '___= 9394 thfm?

.10181:f/m2 e

2 ooME

= 12400 tm

.= 55800 tfm

= 17424 tfim

= 10890 tfim

= 79375 tim

H

7.500 tfin

4250 tffm

v oasl i
=116483 tm



| Kbf = 0‘30';“314 — =0.4182
omn 0BT 0T
' =0.5818
001314+001828 |

M= sz(10.18~9.394)x 3.42 4.5431 tfm

Mar = Mo = _y;zxs,755_<2.32 = 44100t6m . @
Mec=-Me = /2x9394x28’ = -6.‘1374'ffm-

My = "-2675x(2x2975+3x53825)/60 0795/6752 o

S xix2erswias 0=) }/x2 675x(1325= -09- ’/4x(1 325“—04)}

-_=ﬁ“29583tfm' | | SRR

- Ma ,_...3;: = 2675x(2x53825+3x2975/60)+0795/6752_ o
o {/zxz 6752x(26752~1352) }/x2 675x(2675’ 435’)+‘Ax(2675“ 435“"}

= 24933 4fm BE

" : S O /v r7 L LIS,

4100

e Y, v

L4TS

mﬂ/ s DUl I R e e
_l_ : 7 7 | . c - ”///,]E_ .

LS I— } - 4883 1 A

IIHHHlHHlHIIHTHIHIHHHHHHHENHHH]

q-’.aw- T

— Moo ! 2900 -0 ! 200 ! 3400

¢ . B R S RUE Ul BN
CB BC - BA | "BF :1 FB [ FG .| TGF -
- | 05818 | - [ 04182 | 07794 | 022067 . . .
-6.1374 | +6.1374 | +4.5431 | -2.9583 | +2.4933" -44100 %41410’0’
22464 | 44928 |- - [ 32204 | 16147
L I +1.3762 | +2.7524 +o7790 +0.3395
-0.4003 | -0.8007 | | -0:5755 | -0.2878 .

434



g

7N
[
1

v
g -
Al

' +0.1122 | +0.2243 | +0.0635 | +0.0317
-0.0326 | -0.0653 -0.0469 | -0.0235 '

+0,0092 | +0.0183 | +0.0052 | +0.0026

200027 | 00054 1 00038 |-00010 | . |
B +0.0007 | +0.0015 | 50,0004 | +0.0002

-0.0002" | -0.0004 : - 1:-0.0003

-8.8196 | 0.7728 | +4.5431 | -5.3159 | +3.5619 | -3.5619 | +4.834

-"2%}'(6.75-_4.0834 3.5619 - 8996 tfm

¥
(2]
i

_28

| ’9’ 675_3506;84334 c

|
)

ND
foe)

2
=3
B

S =0 5 8996 6.75x :=_' 0"".: S 'x=’1_332_m :

D Mu= 8.99_6x-1.-332 ‘/zx675x13322-3564 L= 2341¢m

. 2V 9364-2.%9_62_?’_.% 10236 tfm

m.
B
ii

2},}(9364_07728283819«5

i

s =0 "-+ 10.236 - 934x~ 0. o x='1';096'm“f_'

M= 10._236x1_.096 l/n<9364x10962'0772.3 = 48226m-

20125x1054 5 x53825+2.975 _ _ 3.5619-53159

S = + X2.675-

2675 6 2.675

i

7574tfm

06625x1054 2x2975+25 3825 5.3159- 35619 E

S = + X 2.675-

2675 6 2675

| 4.658 tm

9 03825 2 975
2x2 675

s =0 - 4658 5.3825x ——-———-———~——x_3x2=__'0

-0 45x2 s, 3825x+4 658 _% 0 '



0

S

¥+ 11.691x - 10,351

o —11.9611+4/11.961 1% +10.391x 4

. *-0816m7-- |

it

2. 975

M= "46558x08m--~5— 03102 w

X0, 8103 |
6x2.675 . |

_ 435619 = -0.8446 tfm
Locanon . T ™ 8. | N -
S o lwm o o
SlabBA G TTBA | 45431 | 25704 | -
' ~ F=H | 35619 | 899 | 4658

TopSlab R P Center | +2.431 S o] 4658
o G L 4834 9904 4.658 .

oo B=ED L -0.7188 10236 | 7574
Bottom Slab .. - . “Center | +4.822 | 0| 7574
L T Qo -8.8196 | 15983 | 7.574
L - ] o B=D | -53159 | 7574 | 10236
SideWall = - | Center | -0.8446° | : - .. | 10236 -
- ol CFEH | 0-3.5619 | 4658 |- 8.998
R o G e e ] 15984 |
Center Wall -~ = | . Center | = « -i:| . = 15984 | -




| Flooding Case

Q

Weight of soil [ .
 Weightof soil T~
Weightofsoilm

Wexght of top slab

= 1x124

23%124x18

02x124x20

.

(124~ 635)x2.5x2

i

0.5x635x25

- Welghtofsmcwaﬂ . = .2'.x(2'x'0‘75)x25

' 3Welg.htofcenterwall ._: = 085x2x25

'-015xo15

exghtofotherconcrcte '_"= it 10 25
R N

' ,.qlnj_.:

,.lql._

'qn.

us9ls
124 '

L= 1 +(2 5x. 1'8)+(02 x2)+(0 512, 5)__

A _1+(23x13)+(27x2)

Co= 1/2:.;(10 54 95899)x342

= My = %2“ ‘x’“6.79 x28 S

chg e y2 x95899x2 82

60

| = -3 3706tfm

Y

- -2 6"}'52 x(2x7 2575 +3 x3. 245)
: 60 -

= }3.8921 ttm

il B E | il

e

-26752 x(2x3245+3x32575) e

= 12400 tfm
- 51336 tim
= 4,960 tfim
- 30250 tm
= 7937 tfm . |

7500 tm |

4250 tm
- 0 .
=118915 tfm

9.5899 tfm?

6._79_ tﬁ’m2
1054 thm?

seletm

4436ltm

62654 tm



/

267

) f/"g.'{a;;um-

7. 7

e 3128 -

41315

// L
B

[+

D;

E

ﬂ“TﬂTmTWﬂWTﬂTTTﬂTﬂTfTWTDrHTﬂW

143 _!.

o L

\q-smm

¥

2400

1800 IT

1400

B

G

. BC -

“BA |

FB

GF

0.5818 |

04182

0.7794 |

0.2206

| +6.2654

-3.3706 -

128921

48792

+5.4916

1-3.5072

=1:7536 .| -

44361, -

44361

+1.2851

+2.5701

'+.'0'.7275 _

-0.5374

-0.2687

+0.3637.

20.7477

+0.1047

+0,2094

'+0 0593

o

-0.0438 .

-0.0219 |

-0.0609°

+0.0085

+0.0171

-0.0049 -

1-0.0036

{00018

. +0 0048 :

+o 0024 1

+0.0007 -

+0.00_04-

-0.0004 .

+0.0014

+0 0002._ '

| -0.0003

0.5723

-~ See

+5.4916

-6.0639

iy 679_48320 3.6441

28

ol

i

13.6441

- 9.082tfm

-3.6441

14,832

_"So_p" ‘. 28/ x 679-—3-%- . 9_930'-&_!”’ _

s =0 o 9.082-—6_.79x = 0o ,g==i3:33,;-"'

Mpee = 9.08x1338- '/:x679x1338’ 36441 = 2430tEm




9.1119- 0 5725
2.8

0 5723 9.1119 -
2.8

S =0 o 1037-9.5895=0 —>--_'ﬂ1.032m
CMa= 10376x1082 Y x 9.5899 x 1.082* - 0.5723 = 504Itfm

10.376 t£m

i

o
8
il

23/ % 9.5899-

115.984 tfm

W
8
i

2-y x9.5899-

. . 2x72575¢3245 2675_36441 -6.0639
- | 6 2675

= 8826tfm_- =

.. = 2x3245+72575 -_‘675~60639'-3.6441
_ R 2.675

= spadm

3245-72575 5 -
S ZERR L2 ag
| 2x2675
-075x- 72575x+8826 =0
CXL96TTX+11768 = 0 o
o i9;677;'J9.6772-4x11.76_8
. ~ _

8 =0 . — 8‘.826-7)25’75;:

-
' 1426m

3, 3.245-17. 2575
6x2.6735

x

7. 2575

Mm = _8826x1426-. 14262 14262

= 6 0639 - -'0.132-tf.m_ .

Bendia Shear Force and Axial load |
' " Location -~ = M 8 | oN
e b e e () _ U
[ SlabBA - ¢ o1 BA | -54916 3.234
R . F=H | -3.6441 | 9.082 | 5264
“iTopSlab -~ . . Center +2.430 | - -t 5224
T L G -4,8320 9.9.0 5.224
e e s B=D . | 05725 | 0376 | 8.826
BottomSlab =~ | = Center +5.041 | - - | 8826
oo G 91119 | 16476 | B.826 -
oo “B=D. | -6.0639 | 8826 | 10376
Sidewall. ~ - - Center . -0.321 e 10.376
I “F=H .| -3.6441 5.224 9.082

T e T ] 1eams
Center Wall - .~ - ‘| - Center S e 16.476




Bending Moment Diagrém for Flood Condition

— 320

l
|

=03

08721 -S4 ; &

‘Shear Force Diagfafzi for Flood Condition

= 5o

137

2

L X 3

1
LIS

4-3:10
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Construction Case
. .
Weight of sail I
_Weight Afséu 1_1'
Welght of tép slab
Welght of 31de wall
' We1ght of center wall

,Wcightiof ojche:_' concre_te _

i

it H it

j Sub grade reéction '.qg =

. .-ql

Mes - :'. _

M

i

=

. il-'-

R

1x124
25xl24x18

(12.4-6.35)x 2.5 x 1.8

0.5x%635%2.5

2x0.75x2x2.5

ossxzi'xzs'
015x015 0% 25-

'115394'_3
124
1+(25x 1. 8)+(05x2 5)

1+(5 x 1. 8)
'/2 x(lO 9 301)x 3 42

/ )(6’1’5;!;282 ';

Kz_xg.::s_m x 2:.;__52_ E

L2675 x(2x 2975 +3x 5.3825)

_2.675 x(2x53825+3x2.975) -

. 4311 -

Il

it

i

12,400 t/'m

55.800 tm

27225 Ym

7938 tm
7500 tvm

4.250. tm

= 0281 ¥m

= 115394 ¢/m

95899 t/m?

6750 Um?

;10t/m2.'

. _4.70402 tm o

44100tm

6.0767tm -

oesss

123842



q=lvm

T

ao

AT T

q =875 Ve

Py

N vy
ry N

478

cq* loxwma

" /7/7

oz}

B

G

- CB -

“BC

"BA

BF

FB

"FG

L GF

£ 0.5818

0.4182: -

07794

©.0.2206 -

6.0767

+6.0767

-2.6355.

+2.3484

'+4 4100

21763

43527

+4_0462'

3.1290

-175644.

-4.4100

+1.4131

+2.8261

+0 3999

-0.4111

-.8221

05909

-0.2955- |

07999

40,1151

40.2303"

0.0652

-0.0670

-0.0481

-0.0241

_'+0.0326 o

-0.0335

40,0094

+0.0188

0.0053

100027 |

-0.0027

-0.0055

0,009

20.0020 |

| +0.0008

+0,0016

-~ [~0:0003”

20.0005 -

-0.0003

-0.0002

~0.0004

[ +0.0002

‘[ +0.0002

20.0000°

-8.7006

’/(//7//7///7///////

M= -4834 tfm "

0.8289

'M_—-s 5619tfm :

SFG

28/ x 6’/.‘5'-”-

+4.0462

-4.8693

+3.5392

q 675tf‘/m= e

4. 834 3 5619
28

23,5397

- 89961—f .:. _

+4.8454



._Ssc

Ry .'Z= 2X2.980 2675-
BF - __6_

s _:=j0-__+'b'—66229 53825 -

S . = 2-%)&6.7'5-_231;—;—'@@% = 9.904f

S =0 - 899%6-675x =0 - - x=1333m

My = 8.996x1333-%x6.75x 1333-3.5619 =  2.4327tEm

- q=9301 tm?

M=0177_28'f.m' A M-S 8196 tm

25’ 9301_88196 07728

f
[

| '_10.147 tf

28/ 9301-0—77%8—1?3 - 1sEsu

‘D =0 I-;‘j—> 10.147 - 9301x o R x=1091m"

Mo -

10 147x1091 /&x9301x10912 0._77_28 7= 47622tf'm‘. »

M= 48695tm M.—-35392tm

253825 35393-48693
2675

66229tfm

. 2x2975+53825 48693 3559

R = x2.675-

6 2675

[

_'4'._'5'5512 fﬂﬁl -
297553825 o
2x2675

. -0 45x2 3. 3825x +.6. 6229 0 :

S -—119611+J1196112 4x14.7179 _
_ =

=1 3926




ES
i

6.6229 x 1.3926—

4.8693

© 5.3825

2 2%2.975-5.285

= 04772 tm

6x2.675

x1.3926°

Location_

_(tfm)

Slab BA -

+4.0402

G

Top Slab-

G .| 4854

©-3.5392
+2.4377

45552
45553
4.5552

Bottom Slab

-8.289

+4.7622.

6.6229

© 6.6229

6.6229

Sidewall - .

-4 8693

“C o | 87005 |

1 04772
.3.5392

10.147
10.147

Cenfe_r wall

Center ~ | . -
G T

15.865
15.865 |
15865 |

- Bending Moment Diagram for During Construstion

MRl

24372

08235

X113

3R

30047 | .



Normal Flood condition During
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Top_Slab (Joint G)
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Bottom Slab (Joint C)
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Bottom Slab (Joint B)
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Side Wall (Joint A)
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Side Wall (Joint E)
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