Name of

- AsinGate .

Category of Stress Analysis | Page | ~ 75/416 |
caleulation ) _

Structure
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Name of _ . - .| Category of

Structure AsinGate " | o lewlation .S:tr.ess Analysis | Page | 76/116
Case-b: Seismic condition, No water Case-6: Seismic condition, Water at left

Case-7: Seismic condition, Water at right Case-8: Seismic condition, Water at both
T.oads to be considered are as follows: ' '

- gelf-weight
- water weight and water plessme
- earth pressure -
- weight of O/M bridge and O/M equlpment ' : y -
- ealthquake force : ' = €)

Load CQIIdlthIlS are shown in Figuré-32 to Figure-39.

4) Results of stiess analysm

Summa1 y of results are as follows . (del;éils see attached Figﬁl'e?ciO to 47)
.+’ Normal
1 2 3 4
Bending S , B : " N -
Momen: 25828 [ 20204 .29'2.0-‘-1_ | soss
ShearStress | = 41.626 . | - 41626 " | 43410 - | 41626
Axial Stress | 62100 | - 62.100 < 62000 | 62.100
Displacement 0.1819 |~ 0.2049 02101 0.2365
- : ' U Seismie e v et €
— E— 3
5 6 7 8 .
Bending | aag Sl AN
. Moment ..3.3.6‘?4 | 38961 L 391 _}1_.508
Shear Stress | 41626 | . 41.626 41626 ¢ | 41626
AxialStress | 62100 | 62100 - | 62100 - | 62100 .
Displacement 0.2477 02324 | - 0262 " | - 02870

13. OIM Bndge
Refer to the results of Baru Gate
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Asin PiertFooting (Normal)
Case 1 :normal-dry

LS ™

v

-
e

o

ORORS

@

®
®
@

" Self-weightincluded

Load
1.285 (tf)

10.500 (¢)
C7.282 (4F)

2.885 (tf)
7.500 (¢f)
22.500 (tf)
15.000 (tf)

TTME

. Figue — 32
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" la-850

- —— B . 18/116

Asin PiertFooting (Normal)

Case 2 :normal-left water

_ Load
7.550 (tf/m)
7,550 (t£/m)
© 7550 (£F/m)
7.550 (tf/m)
1.285 (th)
io.soo‘(tf) ;
~11.400 (tf)
7282 (1)
2,885 (1)
11.400 (tf)-
7-'500 (tf).
22,500 ()
15.000 (L)

fEeeceece ® ©

Seif-weight included

| ;:. _f :: .  :. _‘ . o ‘=! | :i  %.._ ._;;_ |
I SR P

%

- 2ke30

9885 8
—> VOS13 Y.
N M o

 Fiuelas

CoadiEe
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Asin Pier-fFooting (Normal)

Case 3 :normal-right water

load
7.550 (tf/m)
7. 550 (tf/m}

® ©

7.550 (1f/m)
7.550 (tf/m)
1.285 (tf)

~0.500 (tf)
7.282 @
2.885 (1)
~11.400 (tf)
11,400 (tf)
15_.000 (tf)
22.500 (tf)
7. 560 an

fHeeceene

. Self-weightincluded

el 7. Flgure —~ 34

o ETE
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Asin PiertFooting (Normal)

Case 4 :normal-wet

Load

7.550 (af/m)
- 7.550 (tf/m)

7. 550 (tf/;_n)
7.550 (tf/m)
7.550 (tf/m)
- 7.550 (tf/m}
. 5_50' (tf/m) .
1550 (i)
T s (49
0.500 ()
~11.400 th _
7.082 40
© 2,885 (tf)
R I ] 400 (tf)
ER1E 400 (tf)

=

2i2a0

-850 |
°p,

N
@'P“@.

2

)»(-“

|.2_
%ai-ﬂ«so_.., _
S 27450

2

24230
2-450
850

=

mzqzrgmj

e

e

—

@@@@@@@@@@@‘@ @@ ]

11200 (60
’ 7.560_ e 7
-'.'22'500 (tf) o
| |5 000 (tf)

Se!f—wetght |nc1uded

20038

R R A R T S L R Y

e =35
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Asin PiertfFooting (Seismic)

Case 1 :seismic-dry

Load
11.625 (tf)
0.825 (tf)
?.5_00 (tf) |
2.475 (L)

- 22.500 (tf)
_I.GBO.Gf) |
15.000 (tF)

@@@@@@@_

Self-weight included

Seismic Force
- KE=0.1

° Figure — 36

Ty



Asin PiertFooting (Seismic)

. Case 2 :seismic-left water

SIS

©P0006® © O

_ . Ba2/mse

Load
7.375 (tf/m)
7.315 (Lf/m)

7.315 (tf/m)

2.315 (tf/m)
~10.900 (tf)

11,625 (i)

10.900 (t)
0.555 {tf)
0‘825 (tf)-
7.500 (;f)

2,415 (tf)

22.500 ()

1,630 (_tf)

15.€00 (tf)

Moo

 Self-weight included
Seismic Force

KH=011 . -

" Flgure - 37

O
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Asin Piert+Footing (Seismic)

Case 3

s

o

L Sen .
M

t sgismic-right water

2r480

0. 800

L——z 300@

4480
v@ -

V(2 ],

fPPecceece o

Load
7.3715 (Lf/m)

1.315 (tf/m)
7.375 (tf/m)
7.375 (t§/m)

@

11.625 (tf)
~10. 900 (tf}
10,500 (tF)
0.555 (£f)
1650 (tF)
" 15,000 (tf)
© 2.475 (tf)
22.500 (tf)
10.825 (1)
7.500 ()

Self—Wei_ghl include_d

~ Seismic Force -
CKH=081 L

‘_____%9 s

PR T PTEES

| Figure ‘.~.- 38



Asin PiertFooting (Seismic)
Case 4 : seismicwet

Load

7.315 (tf)'m)

7.375 (tf/m

7.375 (&f/a)
7.315 (tf/m)
©7.895 (t/m)
© 1.375 (tf/m)
7315 (t6/m)
©1.375 (Wi/m)
10900 ()
11,625 (28)

~10.900 (t6)
. 0.655 an
- 10.900 (t6)
0,655 ()
©10:900 (¢f)
C0.425 )
© 7500 () A
'  2__. 415 (tf)
22500 (e
: I-GS_O'(Itf)._..
'..1‘5.:.()0@(.&)

a*]

| . I SO DA S 1T
§©> @ L|I700> iﬂo:léoo L—Z;I:soo@
O] o E@L}E@&ﬂﬁ

—

(2]

£

3 2480

9898088800000 © © © o

® " Selfweightincluded

. - SeismicForce
COKH = 0.1t

 Flgure—3s .

R

i)

Nt -
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Asin Pier+Footing (Normal}
Case t: normal-dry

" Deformation Scale |-—-{ : 0.237ew =~ mMax :

0.182 cm

85/416_

B S VL

" Figure — 40 (1) |



IR e R e _86/116
Asin PiertFooting (Normal) : ' R '_
Caée 1: normal-dry

Bending Moment ~ Scale -——4 : 30.19tf-n - max. ; 25.83 tf-n

‘pooo D.o00 . bow

. Flgure—40(2) | -

T
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Asin Pier+Footing (Normal)

Case 1: normal-dry

Shear Stress Scale t-———1 : 43.41tF

. D.000

max.: 41.63 tf .

. p-coo

- D.000

bay

PLS

L e :
£0L 85\_}

i

asz'e?ﬁl - s

S

D. 000

—iD
ot
wnmo

an_

RNV

" Flgure ~40 (3) -




Asin PiertFooting (Normal)

Case 1: normal-dry

Axial Stress Scale -—— : 62.10tf ' max.: 62.10 tf

500

34.

88/M6

Bkl
Y

. i}g%@ _j_.:.:

B
0C0

* Flgure =40 (4)

€
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Asin PiertFooting (Normal)

Case 2: pormal-left water

Deformation Scale —— : 0,237cn max.: 0,205 cm

. Fi'gui‘e.Q 44 H y

SRR SR VT




. e 20/418
Asin Pier+Footing (Normal) TR L e e

Case 2: normal-left water

Bending Moment -~ Scale ——1 : 30.19tf-n " max. : 29.20 tfm

- 0. 600

-0. 000

. 000

9£0
&

W

$02 %

LB e AR _ T T P T Flguig— 14'4'("2) -
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Asin Pier+Footing (Normal)

Case 2: normal-left water

Shear Stress Scale F—— : 43.41tf  max. : 41.63 tf

- to.000 . L © te.000 e . h.ooo

. 000

_ Flgure=44(3) |



Asi

n PiertFooting (Normal)

Case 2: normal-left water

Axial Stress Scale I—A*ﬁ : 62;10tf -'rnax. :

62.10 tf

310

92/

-iﬁ%ﬁQ"iTL

g50

b

2a1s0

o Flgure—44t4) |
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Asin Pier+Footing (Normal)

Case 3: normal-right water

Deformation Scale——1{ : 0.237ecn . max. :

0.210 cm

"215|

Flgure - 42 (4) |,
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Asin PiertFooting (Normal)

Case 3: normal~right water

Bending Moment Scale |——1 : 30.19tf-m  max. : 29.20 tf-m

p. 000 -

. 000

C3.

R

- Figure - 42(2)

R M
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Asin Pier+Footing (Normal)
Case 3: noreal-right water
Shear Stress Scale I——1 : 43.4itf  mMax. : -43.41 tf
D.000 ). 000 b. 000

[

. i\';\’J'l

b ~11. 400

.400

. LPgue=42 (3)
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Asin Pier+Footing (Normal) : R R

Case 3: normal-right water

Axial Stress Scale —— : s2.10tf  max. : 62.10 tf

S

4.5

— G20 S S350

By
- 5@@73 o

P

" Flgure —42(4)

U2 s
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Asin Pier+Footing (Normal)

Case 4: normal-wet

Deformation Scale +—— : 0.237cw ~ mMax, : 0.237 ¢o

| 7 Figire =43 (4) |
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Asin Pi.er+Footihg (Normal)

Case .4: normal-wet

Bending Moment  Scale ——-{:30.19tf:m  max. : -30.19 tfm

o000 : oo o booeoo

' Figure—43(2)
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Asin PieHFooting (Normal)

Case 4: normal-wet

Shear Siress

. }e.000

po—

Scale +—— : 45.4l_tf <o max. :

41,63 tf

D000

. p.000

43

S Flgure —

(3)




100/446

Asin Pier+Footing (Normal)

Case 4: normal-wet

Axial Stress Scale - : 62.10tF - ' max. : 62.10 tf

‘.v.‘_l:" S

LW P §2.10
i

7
%t T
14

F;gdre -43 (4) |
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Asin Pier+Footing (Seismic)

Case 1: éeismicudry

Deformation Scale b : 0.287cm - MaxX. : 0.248 em

. Figure ~ 44 (4)

Ry




e - e - 1027416
Asin Pier+Footing (Seismic) b Ca .

Case 1: seismic-dry

Bending Moment  Scale b——— : 41.51tfn max. : 33.67 tfm

©opooo b.oco

70,9800 -

.Z

26
4
S

&8
Cerziz

. 925

N '§>

- . _“Figure— 44(2)



103 /116

Asin Pier+Footing (Seismic)

Case I seismic-dry

Shear Stress Scale }-———1 : 41.63tf . Mmax. : 41.63 tf

D. 825 ' T r-‘*?s - _ o S0

~6. 831 . - - ﬁM 4 313
N . . - . N o
N ol .

i © . Figure —44 (3)



Asin Pier+Footing (Seismic)
Case 1: seismic-dry

Axial Stress ‘Scale 1 : s2.10t¢

.

T max. ;62,10 tf

_foarns

i
b
5708

..'f__vgg,;g
I
L

ilier

o -""-Fi‘éure = 44 (4) .
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Asin Pier+Footing (Seismic)

Case 2: seismic-left water

Deformation Scale 1 : 0.287cm  MaxX. : 0.232 cm

e Fi'g:u're_' - 45 (4) -

Sael




Asin Pier+Foo£ing (Seismic)

106 /416 .
Case 2: seismic—lgf_t water

Bending Moment ~ Scale —— : 41.51t6m  max. : 38.96 tfm

- 1. 000 0 poodo B S . bh.ooo

198

L | _ Flgure 45 (2)



Asin Piert+Footing (Seismic)

Case 2: seismic—left water

Shear Stress Scale —— : 41.63tF . . MaX. : 41,63 tf

.45

i, 650
4

o - Flgure ~ 451

.33

3.)_..

1077416




- - .. 1087116
Asin PiertFooting (Seismic) : S

Case 2: seismic~left water

Axial Stress Scale t—-- : 62.10tF  max. : 62.10 tf

- m oé&

32.7

3 62, 108
Nbo :

i

W
o

e

i

R ‘Fld'u.ré - 45 ta)



Asin PiertFooting (Seismic)

Case 3: seismic-right water

Deformation Scale F—=1 : 0.287cm - - Max. : 0.263 ca

109 /116

: Figure — 46 (1)



Asin PiertFooting (Seismic)

Case 3 seismic—rigﬁt water

Bending Moment  Scale ———1 : 41.61tfm © MAX. : -35.99 tf-m

0.000 - C o , - b.ooo

110/ 416

- b.ooo

“Figure - 46(2) -




EESE - 411/116
Asin Pier+Footing (Seismic) '

Case 3: seismic-right water

Shear Stress Scale b—— : 41.63tF . max. : -41.62 tf

L fi. 650 S R @.415 D. 825

15. 9%

X
esaz““J R

G " Rgure 46 (3) .
ogo169 S SP SEENCIEC




e . M2/He
Asin PiertFooting (Seismic) Ce

Case 3: seismic-right water

Axial Stress Scale 1 : 62.10tF " Max. : 62.10 tf

St
s
e

o ng;dre"'; 46(4)



Asin Pier+Footing (Seismic)
Case' 4: seismic-wet

Deformation 'Scale 1 : 0.287cn . MaxX. : 0.287 cn

113 /116

. Flgure =47(1)



Case 4: seismic-wet

Bending Moment ~ Scale — : 41.51tf:m ~max. : -41.51 tf-m

M4 /116

8v8
!
922,

' Flgure ~47(2)

O
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1157116

Asin PiertFooting (Seismig)

Case 4: seismic-vet

Shear Slress Scale }|——{ : 41.63tf

- p.s2s

max. : 41.63 tf

.475

i 650

U
ST

e
. . o (‘\3 :

Floure - 47(3)




Asin PiertFooting (Seismic)

Case 4: soismic-wet

Axial Stress

P

Scale }—— : s2.10tf

- [22]500

" max. :

62.10 tf

,,,,, 167116

. ¥ | el (s T - —-8 ‘I g
32.;@’5 K & 62, 10U s 39950
™~ : wen PR Son
a3 5 S = 5%

_ Figure~47(4)
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2 1 4 Remforcmg Bar Arrangement Calculatlon of







Name of Asin Gate Categor).' of Relnforcmg bar Page 4/10
Structure calculation arrangement : :
Calculation Part o R T 7

© 1) Gate frame  2) Pier and Footing ° )] oM bridge
Generalcohditlmi of calculatiou _ o
L e i i O :  Normal - Seismic
Allowable compressive stress of concrete:  © 75 kglem® < 112,56 kgfem? -
Allowable shear stress of conerete: " ° 7.5 kg/em?® - 11.25 kgl’cm2
Allowable tensile stress of mmfommg bzu B 1400 kglem® 2100 kglem®

Muumum coverage of concrctc 15 om at footmg botbom 10 cm at othm palt
Mlmmum ratio of Lcmfommg bar: 0. 2% n prmclple

1) Gate ﬁame -

Calculated par ts of main wmfmcmg bar anaugement are clasmﬁed mto fOlll membexs such as
end column of gate (I, III), center column of gate (IV), footing of gate (V) and slab of control room
(II) as shown in following Fig.-1. Stress checkpomts of membelb f01 calculation of 1e1nf01cmg bar
arrangement are also shown in Iug- R . :

3 4 6 : 8
'*115:_|;"111
: R B | 7 Member I, 1I: - endcolumn of gate frame -
R R : -~/ Member IV: - center column of gate frame
I , v oo HD S Member Vi .. footing of gate . ¢ 0 -
1 o i o MemberIl: - - slabofcontrol moml
- SRR IREY M BT I 1t018: Vcheckpomt ofmembel stress
L v i avodso :
o ] T =T
1616 14 13 201

Flgme 1

Stlesses at each checkpomt ale shown m Table 1

Load fol calculatlon and cross sectlon of each membcr are shown in 'l ble 2 and Flg 2

Mam remforcmg bar arrangement (calculatlon results are shown in 'I‘able 3)
\ermbel LI en(l column of gate frame Lo P :

® (outsule) D19@125 mm' o
)] (msxde) : D16@125 mm

F A ® . : DigeIzsmm
Member IV: _ center column of gate frame
(D S Dis@gsmm
® IR D13@125 mm

Member IV footlng of gate R
(D an[l @ D22@120 mm
Member II L slab of control r00m ,_i T

C® ¢ D2@igsmm .
. @ :_1)_1%125_11}111 B
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Tablo-2 and FiguféQz L

Table-2 (1)

1bg_Land_J (End column)

4/40

Normal

Seismic

RO 2R

Moment

6] 12

51 -

32

.81

Axial Stress’

27 | 49 .

54

- 33

- 55

B4

© 2000

Shear Stress

3| 9

13 )

19

‘hMezﬂ)

16 |

: MFLILJb.@LX (Centér column) s Co

Normal

- Seismic

5 s

D [ @

Monient

9| s

53 | 61

Axial _Stfess
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17| 19
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"« Nor mal
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Tahle-2 and Figure-2 (continued)

Table2(d)
Member 1T (Slab of control room)

o+ Normal - . Seismic - - 7 _
o leolelo e e o
Moment | 31 | 16 | 48| 19 leeoe— ooeol
AxialStress | 3 |2 | 6 | 0 | 0 - 2000 o
ShearStress | 32 | o | 39 | ‘ .

06

Figu_re-i (4)&
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Name of
Structure

Asin Gate

Category of
ealeulation

Reinforcing bar
arrangement
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2) Pier and Footmg

Calculated parts of main remforcmg bal anangement are classﬂied into three members, such as
end pier (I, III), center piex (IT) and footing (VI) as shown i in Fig.-3. Stress checkpomts of
members for caleulation of 1emf(ncmg bar anangement are also shown in Fig-3. ‘

I I ‘ 'Membe.r i, 1Ii: - gerndrpierr
- Member II: : | center pier
1—f— C—1-2 . MemberIV: = footing - S
| LIV ) - 1t b ' : checkpomt of membel shess
] IR P : :
9 -_é 16
- Figure-3 -

Stresses at each checkpmnt ale shown m Table 4,

Load f01 calculatwn and cross sectmn of each membel are shown in Table 5 and F1g- :

Main 1emfmcmg bzn alrangement (calculatlon 1esult.s ale shown in Table 6)

Membe11 I endplel Lo T
' (D (outsule) : lDlerbl.'125 o R
- @ (inside} - D16@125 Doy
Memhel II centel ple1 o Lo
® ‘and. ® -'; D16@125_.;
Member IV. _ footmg
 om® ; ;: D19@125'.":'_§.
3) OMbridge 1

Comhtlons for amlys:s assumed as same as f01 Bam Pumpmg Station Gate Ol\‘I Budge

Requued 1emfommg ba1 anangemeut 1s D19@125 mm :

218t
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Table-5 and Figure-4

Table-5 (1)

' Membg_l,_l_a_im (End Plel)

" Nor mal

- Seismic -

0] @

O | @

Moment

- 14 18 -

25 30

Axial Stress

42 " 40

40 | 40

 Tables(2)
: Me_n_:bgLI_amLLl (Center Pler)

Shear Stress

11 12

16 | 16 -

Normal

NoR

Selsnnc

O

* Moment, -

Axial Stress

63

Shear Stless

T

19

_ Table-5 (3) _ _
Mgmher IV (Footmg of gate) :

Normal

Seismic ..

G)-@

= Morilefnl; -

i

31| 30

42 | 39

Axial Stress

6] 5

9/10

© 1000
- Flgure-47(1) 5

o o
| —

2500

|
1600

Figure-4 (2)

1000 -

Shear Séresgé

B3 | 15

61 | 20 -

2500
: Flgure-4 (3)

SR IPAIT TR
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