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iC b & W5 5 At A 350,68 VUK FI R fs,00) R B gt it JEE R
br v 7K B BF 7R DLARPE K =R Z /b 0D B L)E A7 A B ok Z 1802 K
AR E T M Z AR R B 5 LA % S, (BB 1AL BB B
MBEIN R THZ) REDZIRIBEAN KR KHZEAL T HLY
O S R AL — W X R A i s R

£y — 2o Zn

F-F #
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D e AT GE B %) WAL RN 2 kT UK T JE A T

b U K S e 20.2 A R
..................... i 19.0 A R

T KT B 6.0 A R
. A I 11.0 A R

de ok 7K 9 2 (Maximum Lift) 45 9.2 2% Rt K5l iy 2 My V2 KRS 2
2 RA B AF 2 8 K O by.# 5 T 8 0.5 2 RO - PO 0 %
HE 35 16.5 % ROF il I 8w JEE 5 8.5 2N RUTE J % K L B3R 5 K T
R 1.0 ARMMATESES 21.2 AR,

#t 55 PR M Z S fr R 3i (Unit Weight) & % 2 J 77 (Working Stress)

'ml:ﬁ&nﬁ&*i&!#*%&ﬁ UL Ol A -
T8 KGH RO N-8RRE & I,
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BE PSR a5 B8 AR RLA R W ALLEN 05 K D

1. % fir 3 4 (Unit Weight)
K
b/
i B & -
2. % & fe J1 (Working Stress)
W 55 K& r Ay
i 5 1 fE E
W i RE RE g
W &E 4 HE By A1 B 0T 3 IR K
me Wk b OE
Rug - REELBBMBZH AR

S HERE 62.5%%
BESL 5 ¥ RE 100.0%F
BESL 5 KR 150.08%

25 4 ¥ SF 16,000. 0%
B 2R 5 % ~F 650. 0%%
L RELZRT
#§ 25 Ji 3% ~F 120. O
B 2 3t 40. U}
B 7B 5 ¥ 100. O%j;

Ut iE 1 2Z 7k # RE ME J2 (Bearing Stress) i 28 4 % ~f 500. 0%
558 R (Lock Wall) ¥ %t

A SEN W R R bW ok T U 2 3 WP 6 2k g — iR
g 05 SN AR B # @ Gy 4% A% (Buttress or Counterfort) — fi, 4 4% 5 @0t 5

i R Il R RN R i

w (dd m kB i 3 3 2 ki R

F R EASWT W Z 5F

W &5 B % Sy, — W B K— T 5 b4 k5 A 8 T 5  (Surcharge
Load) 3% 51 % i 4% & 5 % % J5 4 R 500 B0 K T A7 U6 77 5,58 T 47
TR NES EE R R PN TR S

siMmE TETEFRAX

X W #
% w anemam — o %
EX AL IR

Ib

it

la £ 20,2 29,2 7.0  BKE ™%/ Maximum gate thrust ;
£l bR sy v i) "
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Ia | = v | mx | 16.0 | wkemnm
1b A ”» »o | o | oo ”
Ila " 202 | 202 | 16.0 | okemy
1Ib —4; | *¥ - i

e | e [ o 16.0

it 55 U8 - ME 7y 6F A 2k Mt K 2+ X (Rankine’s formula)

P=;Wh2 ;I;‘:g ...................................... 48 TH 7 R
&% P= g Wh(h+2h') ;I:::? ............................. A7 8 T P

X o Po= 4 % ROAW A% 22 e 4
W= i 37 4 % R Z i & & =100 ¥
h = 8t + %
W =3 18 #F 1K Z 1t 5 (Eguivalent Surcharge height)
=& 1 2 % Ik 1 (Angle of repose of earth)=29>—30’

e fF o Ji 5K TIo RSB M SEOK08 W o SRR ER LA A
Vite @ Bl g Eer w47 Ta 8 Il 6545 400K 77 & W60 2 o8
Ve 4 ME Jy WE B 4 H M TH RN UK B 2 b

ot 5 MRS K ST MR G4 B B - ¥ &7 8  (Continuous beam) fij # A
(Coterfort) 75 .2 %, (Support) 4% 2 J& #,% 5 F F 41 %500 3F 55 058 Ik
3408 — B VLB e 088 dh ) % (Bending moment) 4% 3 IE £1.39 M E 1§
g o (Svan) o R U 2 PR LA O 4 MG DL UG B 4T
for 5 3 5 X2 0E 6 ¥ ) A % # ol B X 5.4 Ui A CD Ry
A (RN E) A TE 13.2 > REL 43.3 3L R K - - EX M) 3% ifg 3t
"0z

1. ¢ i 4 X I (BF 55 % -+ — T 3 %)

y = s 1 —<in@
W 02 4 Wy =w(hh) T sind
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1—sin29°-30°
14-5in29 -30°

=100(4s.3+%%)

=1750%,4
_wit
10
_ 1750%(2.4%3.28)
10 '

=10,900 we,
LS

@J%f

— [ 10900 <12
107.7X12

M=

=/ 102 =10.71=0.256}R
V=-3wl

X1750X2.4X 3. 28=6,9007 ¢,

W~ N’u

- VvV
Ve
_ 6,900
874X 12X 40
WAMBREE 0.6 2Rk 25.6 W 8 7 b &4 8 A W E 3 whA)
W A% A7 % VE )% (Effective depth) 15 20.6
M#
£ id

2
10,900X12  _ .o

16,000 .874%20.6

=16.75=042AR

A=

®
RV, W S o I T BB 0.59 M
2 # W % R IS (9 5 K — i 96 )

WG K 2 E fy =12.2X3.28X62.5=2,50074 o
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W UE 4 M) () B A ) = wh 20

1 1—sin29° —30°
= 100X 13.2X3.28 — > 7
g X100X13.2X3. 28—+ 297 30°

=710 %
=740 9.

W AY F 5% 8 ) =2500—740=1760",,

wi?
= 10

10
=10,900%%

5E 2 @ IIb 43 7]
PR BB L L B R BE AR S (WA Z TR T ) IR A

e ik 1 ok %o
X% W (Main Steol) B 4 3 ok A4IC 07 98 W0 S 127 o
% th DL # 2,

16 D,E J F 4% A% 0 2 B9800 6% 4K bu B9 1Y e ) B 6R AL 4F B
ifi ¥ A% AD [ 22 W ASE AT R T F M (5 RN 5 - ) S 0B .
W B A% AR B DA sAL B BLE IR A D R 3R M Ty 3k KT AR
o 9 AR A% MR AT HT 2 2 B

L% 3%i%(Battress or Counterfort) 233t

a2 K E B B, (Wedge Shape) fr 3 1 5 X L. BRI
W MK 5K — & A8 Mo By RS RE @ S B — 8. By 3t 5 K —
&P 2 ) By, HOAR A RO A ORI RY 8 R A BL B 2 IR AT ik B
TERRAMERESN (2B BARE) BRMBC T EaKkL TH
BREESEOMIC R B B AR A 8RBT PR R A oAk S R B SE M B K B — &
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HENUREIERITERBETAARGD B 6.0 H 35K ES
W i
LaE SR L (B 5K— @ R
Csn BP k%K IE =12.28R=40.0%
B M F i KE = 2.52R= 8.2R
M A = 5.58R=15.0R
HAaln ) HE @M L iK=2382R=r.8R
BN HE (MM T k)=1.522R=50%
BHME=0
B 4 7F = 12.72R=41.6R
P9 P #8 He J (Totel gate thrust) (2 BY 4 % &) =Q*

=1 x62.5x40%40x 18=900 0008}

R R P A Ay B e PR A R J) =8 =T, Cos 2

_ Q
o T, ~ 2SinxX

— QG2
fik 8 =—sm~ "

_ 900,000% Co840°

2 Sin 20°

9(0,000%X .766
==
2X.342

K BB 2 R =W
WPk W=

=1,010.000F%

X62.5 X40X40X7.8=390,000%%

MM F i We=
W=W,+W,=400,5005%

1
2
; X62.5%8.2X8.2X5.0=10,500%%

o5 % 2 A M Vil 2 ok BOR G
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Ttz 8RH D) =E,

1 1—Sin 29°-—30°
1 . X X G cin 29°
= X100X41.6X41.6X12.8X {2005,
=190,000%%

#5 4§ 71 % (Resulting moment)
=1,010,000x *’ +390,000x-"'S&+10,500x%—190,000x-4—%5

=13,450,00045,200 ,0004-29 ,000—2 ,640 ,000
=16,040,000 R &

140,000 X 1 28 ,400=16901
107.7%X63 & doe=109n}

SEBBEMAXELES 200 NETEB 1.6 A Ru63m (%
B EE) M

__ M _ 16,040,000x12 . .
=f5d ~ 16,000%0 575 %200 0 ¢ Sl

q =~/_lg[rb- _ F/761)26.366’x’12’

As

R 45— 172 & W W5 3 16 T £ 28 70 %6 gy
¥ fir % 7 (Unit Shear)

S+wW -E
= M
— 1,010,000+400,500—190.,000 _ 1,220,500 _,
0.874X63 X200 11,000 “ry2

n i 6— 2B (Stirraps) @y

_ £ As
Wz H % S“E(V':VFT

__ 16,000X6X0.39
= 63110 40y oo™
PR MFERN SN L %2
2.8 AR o G+ - #.
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BEam KE=0
& T # & = 5007,
B + F=13.28R=43 R R
Ve 22 % (@45 8 H #f ) =E,

1 n1—sin &
2 Wh(h+2h Yitsn <P

1 , 800\ 1—sin 29° —30?
x100%43.4(43.44-2% 1—Sm 29 ,
=, 4 4(,‘ 442X 900 )% Tsm 29°—s00 X128

=560 ,000%%
h _ htsk
=E. Pl di. il
77 # (Moment) 2 XX b2k
=560,000% 234 43 4HIXS __o06 000%16.3

3 43.4+2%8
=9,150,000 W F%
T A AR BB 175 [
As = fs‘decJ@ (6=15"—10" % [ %5\ @)
_ 9,150,000 X 12 o
16,000 X . 874X 175 X Cos 15° —10°

=46.5142

moai—1 15 o e K S 485w

v g E.
WL =y

560,000
11,000

=51“/;.,»:
o) 50 SRA% ab SE PR A% U5 BT 2 B R K& B OREL 6T S N R R
i uf S W W% 0 IR R OT A R T AG R DR R B R A &
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R 1% 4 D 3 i i\ W .
FAD  HR(Footing)Z 4

Az EFA ZH K E(Stability) H 3% . (Strength) % & A &2,
) 47 B # (Over-turning) o 8 B (Sliding) X M. 3% fF = J2.00 A 4 %
Z BA kT %

A, sk (Stability) & TR MAER FHMGLRES LS
1587,9 3L 5 A R H L 55 8,420,000 B A 3:40% 4T K X &
i % = fn +:,(Lime Concrete) Z £ 1:3:6{ ¢ +., (Concrete) # % F ik iF &
Z W M. 3 ORE B2 % Bt (Coofficient of friction) W # 45 [ L1 i %% - 15 ik
#¢ 1 |.(Concrete on concrete) H. 4 EH 0.65 8

B B iE 5 J1=8,420,000X0.65=>5,470 ,000%%

EFBEE & .8 MM H# S Q X 4 J7 (Component of gate thrust)xo
21 8N E) &

B 00 B ) =2x=2T, snz = QsnZX
SinX
—900,000% sink0, __ 1,700,000 %5

Sinz0,

70.000
4 2 & (Frctor of safet, _m‘,_ =3.2
(Frotor of safety)=—1"7 05660

&PW&MM&*ZI&%*HQE&
EHEMANNEHLET LA SN RSNk
1. 56 % 5 & )

WP e 2T x

# F K Z kW& Jy (up—lift)
2. W B A

4 EXKE

& ELHE
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2 8 & % +
m P
AHWAETARZ EMARW 26 G H TSR T 053 0 B
9y 1 d B B WK T A5 B 20.2 A RF S 11.0 24 R %5 A B
W Rk TE A W BEIE K 9 (Head) 15 107 7% RLB K ik B8 il £ 97 % B 7%,
E W8 W FD WISI K UT S 2.5 2 R M B % BT ok K 7 B
WO AUS 8.5 ARMNB 7507 L ECHBRKHS 5.5 A
R H 55 1200 7/ 5 B:

K Z kW fE 07 (Total up-lift)
= 17201200 (g 4 £ % W 1 2 4% 91 B A¥ (Projocted ervn)
=1475X 3470=>5 120,000 F;

4 VE B % J % 2 # 2 (Teke moment about point E,)

2
x .z f) =1 ,700,ooo><(l“;§'— +3)x3.25m= 39,600,000 B

WK Sz Jy FE=5,120,000X8.2} X3 .25= 139.000,000 R ¥}

m&ﬁﬂ&ﬂ*=13wo,r)ooy{m

L Ak 3,540,000x 10.5%3.28= 122,000,000 BR ¥
+ i Z J) % =7,860,000% 8 4%3.28= 216,000,000 BR F
ket 2 S % =8.420,000X7.75 X3.28= 214,000,000 B T}

MM H 2 A% = 120,000X7.3 X32.28= 2,900,000 W %
i 4 E 4 A4 ) = 554,900,000 3R FF

x: (% [ 5 A Jg)=_URPi %) — (M)

(A W W)—OKZ W)

—_554.900.000—178.600.000 __ 376,500,000
19,940,060—5,120,000 14,820,000

<1)vmzumﬁmum£tkn
(2) (% A % W ik % 5B ni 838 3% %8 F i AT s
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A
=25 [R=7. 758 R
& 1 # (Line of Resultant) Bl W) J& 41 % 2 %45 b % % & £ (Middle
third) L) Ry.fk Jn € 80 45 2 B,

B. 35 B (Strength) X 5 o KA WA W B (21 H55 @) i ¥l
FHFE A Z W &ML 2 LI Rk BB A R am
B 3 (Moment) L)L 1F & iy 7 W) 5 45 155k 30 W #5061 20 6 47
CLEETERE Y TN ERY L TERT SN T
80 % (Stirrups) VL o#h gz W5 K 20l U ROk 1 E 5 K T

i 5L R T i B i€ iR 5 i oy )]

ol AR Ia Iy I

71 %z W&t 5K T

1. + % Z 77 % (Earth weight moment)
iR %+ W 2 77 % (Concrete Weight moment)
. 7k T Z F7 Z (Water Weight moment)
. 7 ME 2 Jy # (Weter pressure moment)
. WM e A1 22 J1 4 (F)(Gate thrust moment)
.M 2 ) % (Gate weight moment)
. + Mg 2Z Jj # (Earth pressure moment)
. M 5 2z J;7 % (Up ward pressure moment)
. T i 2B & J1 22 ) Z (Moment. of vertical halancing force)
10. 38 TH #f ¥ -~ 77 % (Surcharge load moment)

7 S U KU AT PLAg W A T

PR B 2B (BRENE) M S — [ i (Freo hody) LI 3
& S A Wy, B PE Jy A4 BRI B R A 7 .2 (¢ Lo (Algebraic Sum of all
vertical forces) HE 4% #% Z.uk L) st % e

2V=0

RS

S

© ® ow D

(WL MR N R A D
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MERAABREERNMME D Z &L T ELE R T k58
FZMEMEAASMP LB EATRZ —SLEBM T #EdmD
EZX MK EBRREF —BMRE - HBUEZBRSATRZ
Bl A TS A RE B 2k ME JuiE TR AE & E K e PR s % — g
ZAFHI AWMU LKA LS & AT HHRA RN &RE K2 NE
EROBEAEXEHIER THMR I EBSELEBMM KD Z
-2 h W 3 WM R T sk.B Bt R 2R @5 ) 2 fE A B (Point of cpplica
tion) W ¥l & 4 A% b ) .

k& J (Up-ward pressure) > & 55,7 J& B} F # = R:

P‘———( 1+_e)(4)

Py =o( 1)
EXP =L MR Tz HEMNRESN
P=4M& kg B Eh
P=WMAHAZZHE
A=LWEPFPE L2RY TR
L=4MZstnmEE
e = {§ fif B (Ecoentricity )
PP, BRI BHAZHEMERDMT AN RSN AR LEEZ
EME kR AR Lo B b @ 5057 7% & 5.0 & F R
#r H R Ia b
- 2,360,000 & 2,000,000 &
BANEFEABRZPREBTESRA L ddHEA D EMT:
IEJ1 % (VEs S # 3k % (Take moment ahout Point E,) 4 B§ 55 /L &)
1. Rz h%E 526,000 %5.74 X8.28=15,100,000 R &
2. R + & 2 77 & 1,240,000x5.95%3. 28==2.h200 000 W &

e

e A A A A A A . e

(HEIN#!IIIiﬁ‘&llﬁ&xtllﬂzﬁﬂiﬂﬂ



$hh x #® A H Bt+—%

Co

KW 2 FE 428,000 X 3.16 X 3.28=4,400,000 WR B
AKEZ HEa MM L GKE &K 2.2 24R)

12.2
3

b. WP Fik Kl & & 16.0 A R)

96,500 x (- 5

385,000)(( +1.5 ) X 3. 28 =7, 050, 000 W B

+2.0 ) X 3. 28= 1,430, 000 W &

NCNCE P P E

1,010 ooox,( 12 3

+1.5 )x.? 28=18,500,000 WR Tk

6.MMEZ A dE 60,0002.5%3.28= 490,000 W
7. R @2 % 111,000X6.3X3.28= 2,300,000 W Fj

IEJJ&& T =73,470,000 R &

fh %
LERZHE(ED) S

204,ooox( 13-2 4-1.5 )x3.28= 3,950,000 WR %

2. LW J) 2z 71 #2,360,000X5.22X 3. 28=40,500,000 WR &
A EeER =44,450,000 WR

. _GEN®) (@9 _ 29,020,000 _
R n E 3.9%3.28

=2,280,000 "%

d=/ M _ [2280,000X12 _.; py

~ Kb —~ 107.7%x12

AELMEE 3.0 2Rk 118 W I K KR E B 110 Wi K @
¥y W, 6ok LR KA
(3 % 2 X {£ 5] /| Design of Concrete Structures by Urguhart and
O'Rourke P. 117—P. 119 B ¥k &)
M =2,250,000 X 12=27,400, 0008

(S)il*lﬂ I.IJI&R—-.’IJ7&RQ&IJI&R
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M, =Kbd?=107.7 X 12 X 1162 =15 600,001}
M, =27,400,000 15 ,600,000=11,800 ,0C01

M, 15,600,000
e b it Al S Y ( 2
Aa fsid 16,000X 824X 110 en

M 11,800,000
=___3 _— ’ > 2
Ae=g@-a 16,000 (110—s) -

i #5  B =As=As; +As,=17.21*

BH A SABREZAATES T ER M KRB 6.2 8%
HEMGKE -SOALEMEESE 3.5 AR,k 3.0 A REA A0
& B

= 7-2(1-0.879) _ .\ 5 e
)
EW PSS BR=ZITATET P E o L B S 11.2 02 8
SR Z Rk,
Ay E AKX o BFZ %50 3,0l 5K 5 8§ %% K & & (Sti-

vus) iE J) # ({5 L1 Ey ¥ 55 42 3k )

IR o - 5264000 %8.74X 3.28=15,100,600 W
2Rk W2 )& 1,240,000X5.95%X3.28=24.200.000 W i
S.MMEZ N E 60,000%X2.50X3.28= 490,000 W

b BTRF W2 I % 120,000X8.45X3.28= 3,820,000 W i
WF oA =43,110,000 Wi
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