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Stress Analysis was done at followmg part of gate. o
1, Gate frame 2 Pier & Footmg 3. O/M Bridge

General chal acteustlcs of mateual are as follows

- Young's module of 1e1nf01ced conmete
245,000 kgf/cm‘ = 2.45 tflm

Umt we:ght of 1emfmced COHCICtC
2.5 tlm

- Linear expansmn coefficient:
: 1.0x 10° - -

1. Gate frame . U
Followmg two cases were analyzed

Case A (model for front view of gate) Caée-:B (model for side vi;m% of gafé)
I - , o T R

C_aﬁetl

-1) Gate dlmensmns

Gate dlmensmns and flame fm stless analysns is assumed as the 1*1gu]e 2

2) CIOSS sectlonal arca and moment of mer tla '

CLIIE  cross sectional area (A): 1.03 m? -
S moment ofmeltla (I) 00228 m’ PR

CIL T cross sectional area (A:08m?
o moment of inex tla (I) 0. 0107 m*

. IV 'cmss qr&ch:mnal area (A) 14 m? -
7 moment of inextia ([): 0. 0572 m'*
3) Load COlldlthH , - :
Case-Al; Nounal condmon Gate open Lo
Case AS Selsmlc condlf,lon Gate open ’

Loads to be consulered ale as follows SRR
s gate + hmst S s ¥ (3.5-0.5)12 =376
“emotor i B5-1b6x2=058 T o

’ -.':__-c_ontrol ropmﬂ R S

e Fi'giii‘e-'l Analyzed Cése B

o C'lseAZ Nor'nial?c'oﬁdi_tioll, _Gate: cjlose '
. 7 Case-Ad: Seismic condition, Gate close -
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" Figure =2(4)
- - Gate Dimension -

“Figire =221

" Assumed frame for

- stress Analysls, b i




_ _3) I oad condltlon :
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- embedded materials 3/2=15¢
- earth pressure *2
ealthquake force .
*1: total weight ofcontlol room: 50 t > 50 /5=10 t/m
*2: earth pressure
{normal condition)
Total earth plesbure (E) V:4.16 ¢ H: 23.57t
' ' earth pressure by smcha:ge S V=182t H:10.31¢
B (V)4.16/8x2=1.04, (H)23.57/8x2=5.89 . Y=1.02
6(V)182/8x2 0.46, (}1)103118~:2 2.68 - ¥=163

. (ealthquake condltlon) o
‘,'1 tal V3669t
B: (V) 9.173 t, Y

e Load condltlons are shown in Flgme 3 to I*lgule 6

' ealth plessme (E)
0. 95

4) Results of st1 ess 'malysns

Summal y of 1esuits are as follows (detailé, see attached Fig'ure.s--’i’ to 10) RS

. o Normal Seismic
oo | A A3 SN VI
e (gate open) (zate close) {gate open) {gate close)
pending 4. 493 44.485 ' 47.5_531" ' 53.120
ShearStress | 59747 | 57491 | 65153 62995
AxialStress | - 58697 | 66447 | . 64524 61939
| Displacement | = 0.4105  0.4337 14600 - | - 14199

Caheﬁ_s B S
1) Assumed dunensmns ' i . ‘ :
Model f01 Case B is assumed asa beam as shown in F}gme 1 w1th the helght of 8 5 m.

2) CIOSS sect:onal avea and moment of iner t1a

cmss sectlonal area (A) 1. ()3 m?
__moment of inertia (I): 0.3433 m*

Case-B?.:'Noriual_ednditioh, Gate close %

Case-B1: Normal condltlon Gate open ‘ _ e -
~ - Case-B4: Seismic condition, Gate close -

Case B3 Selsnnc ccm[ht:on Gate open

Loads to be consmleled a1e as fo}lows O

S . selfwelght _ B
L gate + hmst © 452+ (3.5-0.5)/2 = 3.7
- motor L

(35—15\2)/2 026t
.= control 100111*1 R
~~embedded mateuals -

| - 3 / 2 = 1 51
‘. earthquake force '

*1 totalwelghtofconhdl1oom 115t~> 10 512 575 tlm LR

il




baru-1. O“normal_

Case 1 :Baru-nomal-open-1.0

i

6870

- 6:870
e el o480 Lo

BeArCINRLC
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. Load

(D 10.000 (ef/m)
10.000 (¢F/m)

©3.750 (t9)

3150 40

0500 &R

1500 (0

: I'._soo (tf) -

~ .
) . .

5.890 (¢0)
2.580 (t)

- Selt-weight included
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Figure~3
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baru-1. 0~normal

Case 2 :Baru-nomal-close-1.0

Load
_ L . . 10.000 (tf/m
ST e = 5000 o """“""I'“.‘.."—" } Co :’2'\_ - _|. !25 (t6/m)
2500 L R A T (tf/m) |
R ORI - R T
e 0 iy Y s ‘ :
T AR Y B ATA: .4..'1‘4“.' . o T
ok W,,’ ! - . ( 3?6'_(’);”_" : ‘I“““ ‘“?‘_"—T—%\J ’ :_4) i.125 (tf/m) .
) I +30. Q% - f P
L D s i
B i 4.845 (LF/m

L0 10.000 (tE/m)
?.,,,,_,f,ﬁ-._w..‘ e I 4. 250 ___..___._.._______'__.___. R
; : : i ' . : /\_. - "
L RV . 845 (tf/m)
w®f ;\f MM NN N
T SRR 125 (f/m)
IR SR O X

D e T 500 ()
' 8 0.500 (f)

hY
/

500 ()

\
o)

500 ()
040 n
i o 460 t1)
(3> -6.900 ()
o : e _ 08 s an
R o O 2,500 ()
‘ . ' : 716 6.900 (N

- 6:8707 -

-6.870
7050 -
e
&

7,480
-7, 480

o self-;_Ne_igh:t included




baru-1. O-sei smi¢

Case 1 :8Baru-seismic-open-1.0

Load
| _ D 10,000 (ef/m)
e e 600 e e e s — . 10.000 (t£/m)
S PO o @ ame
o0 T (33,780 ()

o oo A Lo e e .
;‘é,;f__'-,f_').}j/_ NN N __La‘:Lv__:?;‘-’ ® s wn

Lo 000 - SRS R -
RO INCOY ' —@r;,)‘ R @ . @ 00 @n
: yi

. (130.0°C)

C® ,'iisoo (tf)
L @ e
i .- Selfweightincluded |
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baru-1. O-seismic

Case 2 :Baru-seismic-close-1.0

Load
| , A 10.000 (tF/m)
o e 00 < o e 10,000 (¢f/m)
e 4,200 e @ 1125 (tf/m)
SIS0 o 1125 (tf/m)
00000 Tty T RONEY XN
NN R NN M S N L P . 4.845 (LE/m)
® s e
. : : : 45 e/
. o . I ' AR o & 4845 (¢6/m)
R | | } : | 4.845 (tF/m)
: T _ , ; S ® . 150 wn
o : @ uswoan
o S - TG esown
AL I TR B Sl ® 150 ()
€ B A LS B f_w)isoo(tf) :
{2 7‘9.17_73 un
6.900 (tf)

« 6,230

7.050
7,050

(8 o041 an
Self-weight included

- 7550
_\“
)

R o . ... Seismic Force
B IS CEon




— -8/

Baru—I.OHnormal

Case 1: Baru—nomal-oben—l.o

Deformation -~ Scale = : 0.43cn  MAX. = 0410 e -




baru;l. 0-normal _

9T
Case - 1 Baru-ndmal-opeﬁ-l. [}

~Bending Moment - Scale - : 45.49tf-n  Max. : -45.49 tf-n

19, 684




baru-1. 0-normal I

Case 1: Baru-noral-open-t.0

Shear Stress . Scale -~ - : 89.75tF max. . -59.75 tf

169

> 626
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e A e SN - - S B St
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baru-1. 0-normal |
(_)a_se 1: Baru-noma l"t_:pen?l .0

Axial Stress Scale ~--— : 68.70tf ... Max.: 58.70 tf

35. 409 ' 15591
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SR Fgure =T (4T




baru-1. 0-normal

Case Bafu-nomal—cloﬁe*I.O

Deformation

Scale -~ : 0.434¢m

et




o

baruﬂ . 0~normal

Case 2: Baru-nomal-close~1,0

Bending Moment  Scale .- - : 45.49tf-n . Max. : -44.48 tf'm

L18. 195

L H 191

FiguresE)
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_baruﬁl.()*normal ' ' oL o

Case 2: Baru-nomal-close-1. 0

Shear Stress Scale — - I 59.75tF - MAX. - -57.50 tf

2
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w
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o Flgwe-s3) o



baru-1. Ofnorma ! _

15777

Case 2: Baru-nomal-close-1. 0 ’
Aodal Stress _ Scale —--—— : 58.70tf - Max. : 56.45 tf
: 3.%9 33441

@y

TEEA
- SR T

T Figue-8(4Y T




baru-1.0-seismic _ : ' - R

Case s: Baru-seismic-open-1.0 + Baru-seismic fo}ce-open—l.o

Deformalion Scale « i : 7.266cn | max, © 1.460 cm

S : __-'.’f.l':-"i—“igii"i’é"-‘ g'(f;l‘i_)":"i't'




baru-1. 0-seisnic

Case s: Baru-seismic-open-1.0 + Baru-seismic force-open-1.0

Bénding Moment  Scale ———: :160. 18tfm - _max. : -47.83 tfem

e
62L°EG
2669

691 -vjr—k R

" t%?

(4]
-
O’)

Flgure 9(2)

-36. 993

7 _ _‘i%_c?e 316



baru-1.0-seismic

Case s5: Baru-seismic-open-1.0 + Baru-seismic force-opeh;l.o

Shear Slress Scale ---*- : J2.81tF  MAaX. : 557 vf

VI G¢

. 887 L
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baru~1. 0-seismic

Case s5: Baru-seismic;open-!.ﬂ + Ba_ru;*seismic force—open-1.0G

' Axial Stress . Scale - :64.52tF . Max. : 64.52 tf
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baru-1. 0-seismic

Case 4. - Baru-seismic-close-1.0 + Baru-soismic force-cl_ose-i.O'
Deformation Scale - . 7.286cm © Max. : 1.420 cm

S

¢)



baru-1. 0-seismic

~Case &: Baru?seismic"close—l._o + Baru-saismic forég-close-—l.ﬂ

Bending Moment - Scale - - :160.18tf-n . max. : -53.12 tf-n

e 2 .___..7,' = B VU et X 18
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. 615 I & Fae:.ezz
2 8 > '
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baru-1.0-seismic S

Case 6.  Baru-seismic-ciose~1.0 + Baru-seismic Force—closs—1.0

Shear Stress Scale - 72.81tF - max. : 62.99 tf

o

. Flgure-10t3) - - .




23/77

baru-1. 0-seismic .

- Case 6: Baru-seismic-close~1.0 + Saru—\s_eis_m_i_c force-closo-1.0

Axial Stress - Scale - ;64520 - max. : 61.94 tf

649 o " hodm
P . . o
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Load conditions ave shown in Figurc-ll to I iguré- 14.

1) Results of stress analysis |

' S__ummary of results ave as follows: (detﬁils, see attached Figures-15 to 18)

'.Norm.al . R Seismic.
S BY . B3 | . B2 B4
{gate open) (zate close) (_gate open) (gate close)
: Eﬁ)‘;‘}ﬁ S| oswsss | asess | 38 750 | s7300 -
ShearStress | 3710 25360 | 5763 | 27.601
AxialStress | 52387 | 50137 | s2887 | . 30137
| Displacoment |~ 0.0903 . 00756 | - 01036 | - 0.1074

2. Pier & Footing (Channel Section) -
1) Dimensions of Pler and Footing. -

Assumed dlmensmns f01 analy31s are shown in I‘lgme 19.

2} Croqs sectlonal alea and moment of mertla

_ Cross sectlonal area (A): 2. 4 m_
- moment of inertia (I): 0.2 m*

3) Load condltlon _

Case-l Nor mal conditlon w1th Water
Case-3: Selsmlc condltlon \vnth Water

Loads to be consuieled are as follows i .

- . gelf- we:ght o : s
- water weight and water pressurc Lo _
. -earth pressure - - ' S
-welghtofOIMbndge . (3\(5\04x25+31c5x 1)!2— 15t _' h
- ear thquake force

I Load COl’ldlthl‘lS are shown in Flgure 20 to I‘lgure 23

4) Results of stless analyms

Summary of results are as fOIIOWS

o Caée-Z: Normal cqnditi.on,.'\;«.'ithdut Watfer. e
- Case-4: Seismic condition, without Water - -

.: '(deigails séé'a_tt'ache.d Flgure24 l_:;:)_ 27 i

Normal - | s :-""V‘Seismic
: 1 (w. waten) z(wfq water) 3 (\'v'-v.i-rate”r) ' 4(\va water)
* Bending e SO 'i : R SIS B
Moment e 38'.39_3 e 31537 Sy _38 806 i 31491 .
ShearStress | 43.147 | 44005 | 4L 352? S 4z300 |
Ax.alSuess' 39295 | 2205 . | 37500 40600 |
Dlsplacement 02077 | - 01618 | 03309 _'02991 -
ST - __.3___‘% ,_




Baru Gete

Case 1 :Baru-nomal-open

Load
D anown
() 30.500 (tf)

Self-weight included

L Figue-# T



" Baru Gete

Case 2 :Baru-seismic-open

@

) \‘>\|/

| Load
1 3355 b

(& 30.500 (tf)

Self-weight included

. Seismic Force -

KH=0.11

'-? :§3

28/77
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Baru Gete
Case 3 :Baru-noma.l—glose
%E:
o
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e
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B
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 Load
N
D 22620 (1D

) 2740 (tp)
3 28.250 (1)

&

' Self-weight included

e/t

. Figure-43 . -



Baru Gete

Case 4 : Baru-seismic-close

25

2,240
I
|

W

L 0.880 i

O —
o @

_...2e8/TT

Load

21.785 it

0.660 (tf)
3108 (k)

28.250 (tf)

b

OIORORON

- Self-weight included
Seismic Force
oKE=01

@

. Figure=14
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Baru Gete

Case 1: Baru-nomal-open

Deformation Scale —— -; : 0.107cm . MAX. : 0.090 cm

: Lo Flwesast)




e 30777
Baru Ge’_cg R

Case - Barb-nomal—open

Bending Momenl  Scale - - - : 57.30tf-m  MAax. : -31.53 tf-m

09




Baru”Gete

Case 1 Baru-nomal-open.

Shear Stress Scale - :22.96tF  MAX.: 3.71 ¢f

- pono




Baru Gete

Case i :. Baru-nomal-open

Axial Slress © Scale -~ :52.39¢f . max. : 52.39 tf

e —

30. 500
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Baru Gete

Case 2: Baru-éeismic;open

Deformalion

Scale

e

max. :

0.104 ¢

. Flgure-1644) o
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-Baku Gete e

Case 2: Baru-seismic—open

Bending Moment  Scale --——- : 52.30tf-m ~ Max. : -38.75 tfm

f—O. 000

g

e RN Figure—-16(2) L
R R B EE PR
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Baru Gete

Case 2: Baru-seismic-open

Scale - -——— : 27.96tf .

Shear Stress

B.355

. max. :

5.76 tf

S Flguwe=t6(3)
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Baru Gete ' ' ' ' i e

Case 2. Béru-#eismic“'open

Axial Slress . Scale e 8239t U max. - 52,39 f

30. 500

k2381

= LT " Flgure~16 (4_) '
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Baru Gete -

Case 3: Baru-nomal-close

Deformation Scale -~ : 0.10%em . Max.: 0.076 cm

U Flgure- A7)




Barﬂ Gete

_.._.s8s1T
) Cése 3: Ba_ru*nomal—.close

Bending Moment ~ Scale -~ - : 52.30tf'm  max. : -43.65 tf-m

-0.000

| Flgwre—are2)



Baru Gete

- Case 3: Baru-nomal-close

Shear Stress ~ Scale ~~--- : 27.96tf

max. :

. 7140

25.36 tf

~ o Flgure~7(3) .



Baru Gete SRR PR

Case 3: Baru—nomal-glose

Axial Stress Scale - - :52.30tF © 'max.: 50.14 tf

-

08, 250

ke

Ll Flgue-17(4)
ol I e



2' Baru Gefc

Case 4: Baru-seismic-close

Deformation ~ Scale ———: : 0.107ca .~ maXx.: 0.107 om

_ . Flgwre-18(1)




-Baru Gete

Case  4: Baru-seismic-close

Bending Moment  Scale - --- : 57.30tfn  max. : -57.30 tim

-0.000

: l Figur°_13(2) o o




Baru Gete

Case  4: Baru-seismic-close

Shear Stress Scale ——— : 27.96tf -

Comax,

L ——knes

A

- 3.108

27.96 tf

F341

02:

L Flgure—18(3) .
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~ Baru Gete ' : ' ' I

Case 4. Baru-seisﬁtic-closa

Axial Stress ~ Scale - :52.39F 7 max.: 50.14 tf

© ey

8. 250

o

ko131 o

e Rgwe et
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baru*pieﬂfooting

BRI/ 32
#58

(=]

} o

Cooaiele

3,750

" Figure 49 Dimension-for. Analysis = -
= e e




baru-pi er+f06t ing

g Casé I':No.rrnal—water

Y P

&

1,450 - - -

A TR A . o

OISO
é\:‘-#'g._. M_M M NE N N N

® ©

@
066

'-\\!l,f
G -
”--Seﬁwﬁdghﬁnbmded

* Load
" 6840 (i)
6840 (ti/m)
6.810 (ti/)
6.80 (ti/m
| 6,840 (F/m)
6. 840 (LF/n)
6.840 (ti/m) -
6.840 (tF/m)
L0707 ()

o :.!.0927(tf)_ _
'-5{.243 (tf) .
Cosgran
-9.747 (t9) -
M an ¢
15,000 (4
15000 (e

. Flgwe-20 ..
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