¢

-

g

baru~pier¥f00ting

Case 2 :Normal-dry

o
i/

i
R

o
‘J’! .
hl- ]

Load
RO XTI
3 3.0 (n
@ 128 (n
RO 0.547 (t9)
(5 ' 18.000 (tN)
® wowan

© Self-weight included -

e

-

. Figue-21 . .
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baru—pier+f'06ting

CaSe 3 :Seismic-water

 Load
0 6.840 (tf/m) -

C s aim &
®  esw0 aimy
st (tm
. 840 {tf/m) :

6,840 (tf/m

6.840 (tf/m) _ _

. 6.880 (tf/m) .

ON

11.007 ()
ST @) L
e

- ‘d.:;zs wh
e @ <0
15000 1

@@@@@

o

)

.'_9‘
BON

G 1.850 un : ;
‘ - G2 |5000(tf) FECE
' . Selfwetghl mcluded o

@>§. SelsmlcForce ST
O T R N | R

- @
11,450 -

<
;3' B, y\?/-z Vv

;A_A“ - - “‘""_“ ’7""'."."'§'

R E I T T TR S
307 B
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baru-piertfooting
Case 4 :Seismic-dry

Load ;

T 1007 4h

@ 1650 @D

(3 18.000 (tf)
@ 1650 (i

5 18.000 (tf E

Self-weight included
Seismic Force
KH = 0. 11

®

oY

 Flgure-23 -




. baru-piertfooting '
C'as'e 1: Normal-water

Deformation ~ Scale — - : 0.331cm max. : 0.208 em

ST s e Flgure-24(1) *




R S S | o 57T
béru~pier+footing ' .

Case 1: Kormal-water

Beﬁding Moment Scale ;-1

: 38.81tf-m  Max. : ~38.30 tfn

., pPo8go

rag L
‘L_fg%;
S
-.emé'éz—




baru—piek+footihg

52/17 .
Caée i: Normal-water

Shear Stress Scale — - : 44.10LF  max. - -43.15 tf

“loeso R _ 000 |




baru-pier+footing

Case 1: Rbrml-water'

Axial Stress ~ Scale ——— : 42.29tf

; ?"“.1.15. do_o
i . :

max. : 39.29 tf

| jlé._obo

[s23

_;,;,, _ e mhv o0



barUfpier+footing'
Case 2: Normal-dry
" Deforrmation Scale - -+ :0.33cm  MAax. : 0.168 cm
|
! ;
. o
s
St
: f
RN " Figure - 25 (1)
3o RTINS

O



C e

" baru-piertfooting

A

‘Case 2: Normal-dry _

Bending Moment  Scale ——- : 38.81tf-m  MAX. : -31.54 tf-n

Cpooo - T e " }o.ov0;

f0.000

0.000

| . Figure ~25(2)




Case 2:

Shear Stress

~baru-pier+footing

Normal-dry

Scale

e L ad10t

max. : -M.10

D000 |

sz JIE
o0g ‘zrd
0080

S U g 0.000 "

 Figue -28(3)

i,



b v e

béfu—bier+footing o

Axial Stress

©£91 01
LL

Case

2: Normal-dry

Scale i—--- : 42.29tf

© Thsoe

max. : 42.29 tf

jis. 000

l

[12._.295.__;,;;';;;,;LL;;,‘_-.A;;“'f,,;‘;,._'_.é\g___ . SR L
@1 e e “ B &
SO SO TR " Flgure - 25(4) *




. ""'._ " S s '-'-—.—- e , l_ e 7' e __58/77
baru-piertfooting : - . T T

Case 3. Seismic-water

Deformation - Scale :———- : 0.331cmn ~ MaX. : 0 331 em

e Uil ccFigwe-26(1)




. 89/TT

: H' 000

baru-piertfooting
Case 3: Seismic-nater
Bending Moment ~ Scale ——-1 : 38.81tf-n  max. : -38.81 tfm
0. 000
3-118



baru-piertfooting
Case 3: Seismic-water

" Shear Stress Scale ~—- 1 44.10tf

~ 1. 650

‘max.

T -41.35 tf

60/77

i

1] i
i i
: :




i

fatin

baru-piertfooting
Case 3: Seismic-nater

Axial Stress  Scale - --:4229tF | max. : 31.50 tf

' s 000 ) jas. 000

1L]7 500

POV R

130

g8t
i




baru~bier+footing

“Case  4: Seismic-dry

Deformation

Scale -

:0.33lem

_ max. :

0. 299 cm

. 5 Flgure - 27(1)

soeesrr o

O



baru-piertfooting
Case 4: Seismic-dry

Bending Moment  Scale '——: : 38.8Itf:m . Max. : ~31.49 tf'n

|-0. 600

=40

oushzee
§28

“ L. 000!

878

. Figwe=272)




baru-piertfooting

Case 4: Seismic-dry

Shear Stress Scale - : 44.10tf  max. : -42.30 tf

1. 650

1,650

- V F|gure_- 2?( 3) 7— o

easTt -

ol ias

Ke)



; ba 'r‘L'i-'p iertfooti ng

Ca_ise 4: S.éis‘mio_:rdrf

| Axial Stress ‘Scale - : 4229t  max.: 40.50 tf

i

!

:

:

: N

j 1
.

: .

e S LﬁO.- 500 _-_____ i , - -,,.',,;,;_.‘;;;,;;-____;_ ::“:n__LO 500
R i = s
B " ot

M=
eI

© o
L=

b

DN

¢/

R
CSelLY

| _%%%;GL'

sl

" Flgure ~27(4) -



Name of . . ' Category of e Ay e e
Structure Baru Ga_te_ : calculation StxessAnalySIs‘ l’sge ~;.;66!7?
3. O/M Bridge

1) Assumed dimensions

Assumed dimensions for analysis ave shown in Figuré-28.

2) Ctoss sectlonql alea and moment of meltla

 cross sectional area (A) 1.2 m?
moment of inertia (I): 0.016 m*

3) Load condition

Case-1: Nmmal COndlthH S R Casé.z: Seismic condition _
Loads to be consndered are as follows . o . (details see figure)
. self-weight S - S

"« equipment weight (1. 0 t!me)
. earthquake force

- , Load conchtmns are shown in anule 29 to Flgure 30

4) Results of stress analyms

Su1n1na1 ¥ of 1esults are as follows " E (det_alls see attached Fig&l'es-31 and 32) o
(Normal) - (Seismic) Lo L o
Moment_ 13.?501_ . 13,750: :
Shear Stress | - 15.l0l_]ﬁ B 15.000 .
AxialStress { 0000 " | " 1.650
Displacement | = 0.1246 - 0.1246

Uy

{5,
U

O
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- Name of
Structure

Baru Gate

- Category of -

Stress Analysis

Pagé

67177

0/M Bridge

BR U 33

i

calculation

5.000

' Figure—.?'B * Dimension fgf_ép_gﬁl_ysis £

3




o es/TT

0/M Bridge _
Case 1 :Normal
:'Lbad
& 3000 t/m)
; 3.000 (ti/m) =

Self-weight included * |
S ?;T?'_'E_T*?V?mi""‘"— YT
-i“'=i5=!’“\r;_$i:!3§

! | ! H | i X 1 ' -
S [ [ T A N\ P N - -
N NN NN N _.r;r___v.__}!L,}L:;/__‘f/__v_ b

:1{ )
£ TUETTTTTT T

S CFigwe =29
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0/M Bridge
Case 2 :séismic

LML N N NN

%,,.-___ . i LY ST SN S
o e e

N
L

I

)

Load

- 3.000 (t/m)

3.000 (tf/m)

_69/77 -

0.330 (tf/m} .-

0.330 (tf/m}

Seismic Force
K= 011

 Self-weight included

. Figwe =30



0/M 8Bridge
Case 1: Normal

Bending Moment ~ Scale - : 18.75tf-n max. : 18.75 tf-m

=

osLsl o




0/M Bridge
Case 1: Hormal

Deformation  Scale :-

1 0.128em . Max. :

0.125 cn

[T DT R

©Figure = 34 (1)



0/M Bridge

Case 1.

' Sheaf Stress

Normal

o res1r

7y

.600'91;\,'.; L - S _‘ - |




- @R

i
i
1

73777

Case 1: Normal

Axial Stress

. 0/M Bridge

Scale +-—— . 1.65tf . . mMax. :

0.00 tf

000

000 a



Bridge

orasTr
o A A
case 2: saismic

Deformation Scale - ——-i : 0.125em © " max.: 0.125 cn

o

o '”_1 = jif16ﬁrgl;=3;§:}ih ’ S




0/M Bridge
Case 2: seismic

'Bending Moment  Scale

-t 18,75t m

- max. : 18.15 tfm

CosL8l

- Flgure-32(2)



Co/M Bridge
Case 2: seismic

Shear Stress

Scale —- - :

15. 000

tms

7 Figure -32 (3)




0/M Bridge
Case 2: éefsmic

Axial Stress -

Scale (-~ :

. 65tf

max. :

-1.65 tf

. Figure —32(4) -

L
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3 1 4 Remforcmg Bar Arrangement Calculatlon of -




Name o.f Baru Gate Category of Reinforcing bar Page 419
Structure caleulation arrangement
Calculation Parl;.
1) Gate ﬁ‘ame 2) P1e1 and liootmg " 3) O/M bridge

General condition of cﬁléulaﬁon ' _ _

o S ; , Normal Seismic

- Allowable compressive stress of conerete: 75 kglem? 1125 kglem®

Allowable shear stress of conerete: - 7.5 kglem? 11.25 kg/em®
- Allowable tensile shess of 1emforcmg ba1 1400 kg)’cm2 2100 kglcm'“’

‘ Mlmmum cover age of coner: ete

15 cm at footmg bottom 10 em at other part
0.2% in punclple

) in Iig-1. _ - -
34 B
BT
I L IIi : Mémbér LI olumn ofgate ﬁame
oo o Tt Member IV: footing of gate ‘
RO o .. Member II slab of control room - :
1 “"“"I" - | IV T—T . 1 to 10 - checkpoint of iﬁmnber stress -

N O R A o |
0 9 & f

- Minimum ratio of 1e1nf01cmg bal

D Glate frame

Calculated parts of main mmfoxcmg bal auangement are c}assﬂied into tln ec members, such as
column of gate (I, I1I), footing of gate (1V) and slab of control room (II) as shown in following Fig.-
1. Stress checkpomts of membels f01 caicuhtmn of remfmcmg bar anangement are also shown

C Figure-l

Stresses at each checkpomt 'ne shown in Table 1.

Load fm calculatmn and c1oss section of each membel are shown in ’l able- 2 and Flg 2,

Main 1emf01cmg bal au angement (calculatmn 1esu]ts ale shown in Tab]e 3)

Member I, 111: column of gate ﬁame

® and @ : D19@125 mm
. @ EA B Dl3@12{)mm'
Membex IV footmg of gate : A
o (D.g aur D22@125 1 mm
o @ D19@125mm R
Member II: - slab ofcontrol 1oom SRR
D ad ® D22«,125 mm.

s
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Table-2 aﬁd figdfe-z

Table-2 (1) - :
Mg bg 1a11d] I

Normal | -  Seismic

D ]oe [0 o0lo |6

Moment | 20 | 10| 44 | 87 {385 | 58 | 2000
Axial Stress | 36 | 56 | 51 | 43 |62 |- 51 |

ShearStress | 3| 9 | 26 | 7 | 16| 28

I —
= 1000 o
. Figure-2(1)

- Table-2 (2) A
_ .Me_rtﬂm__]X (Footmg of gate)

' Normal e Seisli‘lic

" Moment 44.‘5" 54| 320 Opeeee—eoooo

: R @ & :@-_j'. /W; 300  H
-7
6

Axial Stress | -65 S8 | 4 @—mo——““__ -

' Table-2 (3)

Shoar Stress | '42-? '6__0'- 1777 o2y 000
L B -_Figure'-2(2)

o _'Em_e__l (Slab of contlol room)

"": meal, 2ol Seismie 2]

D‘
o
o

[l el o e [eese——ssen

SMoment | 20 | 22 | 87 | 24 [eeee .,,._h o

AxialStress [ 3 |37 T 2000

| Shear Stress 36 ";.}70 o 43 | = 0 Sl R
: T AT e e e e I Figure_2(3)i___
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Name of . Category of Reinforcing bar :
Structure Baru Gate calculation arrangement Page 579
%) Pier and Footing ' |

Caleulated pﬁl 'ts of main 1emforcmg bar arrangement are classified into two members, such as -
pier (I, II1), footing (II) as shown in Fig.-3. Stress checkpomts of members for calculatlon of
mmfmcmg har anangement are also shown in F1g-3 ' _ .

L | ._IH- . Member I, I pier -~ { |
B 1%% w9 < . MemberlL footing
) [ LI s lte b checkpomt of membel stless
5 l 5
Figure-3

Stlesses al: Q‘lcll checkpomt are shown in T‘lble 4

Load fm calculatwn and cross sectmn of each membel are shown in Table b and I*lg—

Main 1e1nf01cmg ba1 auangement (calcu]atmn 1esults 818 shown m l‘able b)
Membel I III . Pier " '

0 (out31de) E D19@125
(2) (msn:le) 1 D16@125

\/Iembel II: footing

(D 'md @ : D19@I25 :

3) OIVI b1 1dge

Moment and shess and (hmensmn of calculated c1oss sectlon ale shown m followmg t'ible and -
ﬁgme : :

Normal | Seismic B R : T o
B Bcndmg Moment 90 .20 _ —.—.—H————————.—.—.——.—ﬂo
AxlalStress ' L SO BT 3000
0 . . _5 ’ . 3 -
ShearStrees : :..15 3 : 15

Reqmred 1emforc1ng bar arrangement is D19@125 mm
(see Table 7 calculatlon Sheet)

' ::'_ 3 ':'_-]4‘1




6/9

$524ig JDAYS : S
'$SQJIS IDIXY 1 ¥
JUDWOW N

O

0083V

088°ST | €8%°13 | 398'TP | e8ee

- ZSTL

1607

29101 | 29z

WAL

91¥°0 -

YT

16368

| vege | T6vTE | VTR | v

908'8¢-

- £06°GE”

1949 7|289° 18-

ge6LFY

8889

©.808'8¢

ZeTSy

€287 | 8536 | B0T'SS | 868 YT~

886°LE"

00€'3% .

1886 | 02¥3T-

998'6% :

LbLe

196°9¢-

-GV

00S'0% |- 838°0T | 00FFT | 00828

091°98-

00S0¥ | - 0

e

006°LE

geTYI-

BEIST

0090 | 882'12- | '988'¢ | 00S°LE

BET'L

£9T°0T

863°3% | 9B GT-

910

g6c6¢e

1881

s

v o owe s |V

S)

S

.._,_ﬁ_.

2S0[-oTmSIg -

- ued(-orasta

s

B omoﬁo..?&wo Z .

uumo-ﬁ.mﬂy.oz -

' (Bunood pue saig) juiodyoayd je ssans - p-alqer,

- 3-]42 7




Table-5 and Figure-4 -

Table-5 (1)

Member i\j

I

- Normal

. Seismic

@

()'

@ | &

- Moment

15

- 13

99 a7

Axial Stress

- 38

43

41 |88

Shear Stress ;

710

11

16 | 15

Table-s (2)

Men_ﬂL,l:_lE (I'ootmgfof gate) '

Nm mal

o Séismic

.-'i-(D:

O ECE

Moment

| 39

:5C2¥ 
13

I I

Axial Stress 1.

1

Shear Stress -

a5

 @teeee ——eeoeel— -

7/9

2400

I
11000 _
Flgure-4 (1)

1000

2000
Figure-4(2)
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e _:_,__:_I.;,_.l'f'?f?Baru Pumpmg Statlon o S
| 3 1 5 Structural Calculatmn ;"of Gate H‘ouse e




Namcof; BARU GATE : ~ Category RoofofGa(e_ | ' Ppage 1710
Structure " STRUCTURE = Calculation . House . | age ‘ :
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