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Abstract: In view of the problem of water level rising caused by emergency synchronous closure of control gates, this paper analyzes the
influence of different closure time on the water level under the condition of synchronous closure of multiple gates. We established a one
dimensional hydraulic simulation model, conducted plenty of calculations on cdosure conditions, and studied the influence of the closure of
upstream and dow nstream control gates on the w ater level before the gate. The results showed that the water level rise rate during the
closure process of the dow nstream control gate was much greater than that after the completion of the closure. On this basis, we set dif
ferent downstream gate closure time, and analyzed the influence of the closure time on the height and happening time of the maximum

water level during the synchronous closure of upstream and downstream control gates. The results showed that the maximum w ater level
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appeared during the transmission of the upstream water wave to the downstream section or a short time after that, and the dow nstream

gate closure time was the dominant factor affecting the water level. After analyzing the influence of gate operation in other pools on the

water level of the study pool in a multr channel system, we concluded that the water level of a pool is basically affected by the operation

of the upstream and dow nstream gates of the pool alone under the condition of synchronous closure. This paper can provide a reference

for the optimization of the water level before the gate under synchronous closure.

Key words: multt channel system; synchronous closure; water level rise; gate closure time

N T R G AT ANEI R 0 R, R P b L B
FERA VL R RN K TR, tean /K AB i TR 36
] AR 7K RS v 3 2 TR X e
IR RERHEB Ir i 7K BUAR R T WY SR oK, IR A B
SR S ) P AT R AR A T IR B AT AR
F, RIS AT T OB AR e, — M K
/B, G ECH JEIE R B B K AL AR AR /e BRI LTS
1] ) A o 1 B, 3 BBk H b it & H AR
EK AL AT feAe e 7E HAR KA RIRT o H AT o 42
IS ATHER 55 BN E AR %
BEERT o e RS A T 1 O AR A R
SR JITE ) 15 00T BEAT D I 1D 4 ] SR AT
(B2, TR B TRE R 2E B R 2 30, B Ufie
POKHURR 3 2 3T W0 N O R R A2 0
W, 3 T B BEAT ISR M AR B . R
TOUEAE KL TR i B R K TS G AT i e, 3
A F I BUR Wb T T IR FE R T N o T
I PR R PR 34 4 A2 23U T U 7 R 2 K, B SR 2R3
T A R T RE R EGENE . TR 25 BRI
I HEBES i AL B3, 3 RSV il ¥ e B HeAh 38
RIS G 8 LE IR M % AR th— R A R F
KA R, 6B 2R R, BT H R IR
PR REURE i L, 30 5 22258 18 5 ] 3 ZLAK) 1% 1 1) 7K A3z
9RE ey, ) R O A

FIHT, o0 SR T Ui ) 28 A KA B AR AL T 1
W[ TR VED . AR FERIE T T A
IR ER KSR AR/ T R SRR DTV, BTk
e A 257 A K KU R 2 5 VIS TE) A RE BT i
IR, 25 R AR AT LU I 1 ) S0 i B R /N K AL
e T MY R T R Sk BRI R R
BEAT RAOK ARG LT f i T £ (R IR
eI ISR MR AT AR S K o o [ 2 2 T
xR AKALT F ek TR I RAOK TG Je A, WHT TR
PR SRR S AT v I A R R B
E AR AR D 5k 48, I 45 A 18 K 1 ) f
HIRORAIE T REH) 224 25 8. BARE T 1R K i) f
PRI DAY/ 38 78 7K, B2 3R K TR T R b A 4

* 158 «  KFITEHR

b, SRR K. BN AR SR A
] 1] (K 5 A1 SR R DA S S e ] R
JRl/IN IR AR W S AR o SR Y ) ] A SR P o R
o, 25 R8T TP 5 PR T X6 =55 #1114 ) 77 208 7K v
FERRFEM, I T DL T 3 FY S 1] B TRJGE 6ok ) AT
BB PEAG T 0 7K i B DR, A S o 7 4
1) 5 eSS )X 47 T 288 7K D200, o3 BT AE R 2 00
i) 115 TRl )38 96

1

(1) BREB T
ST SRR 5, HREZ K AR,
DRI, AT AR FH— 47K 77545 Bk EA T S0RG T 40
— YRR R kg SRR
A 9Q
ar T oo 1

R ) R il | S
E)t[A]+8x[ZA2]+g8x+g(S‘f_SO)_O

AN a A A A AT (R AL KR A RIE R AR, Q
Joi g h KR So NIRIEIRIE ¢ N E Ik i
q AR i BRI IR Sr N BRI,

Sr= Q101 /K? (2)
Hi K A=

(2) Tt g BT 72

] AL i KA R R R R AR R . —
FBCAE LT Hr7K B 7 i ) ok el LR T RAABC R A
5 Bl KIRA R B R, J7 AN

Q= Cilb ghi (3)
K Q N E; [ W b N %6 5 b
FUEAKER; Ca i I B AR Ak, MR AR I 1) EE il 1)
A, HEER 2% Henry AR,

FE7 il 17 RS RN IS O, B B
SEMRI . AERAYTH B BT 1) ) B FEE 2 A 4
IR N TR 2 ek > 7 o

X T BRI 7KL, — M I Ui 1 o] K A AS 2T
T DAZE TR el [ 1k (R RE 0, B2 AN B S8, A
AEBRR AL B AR BB R W R Pre

(D



RS e & BRI [ F % J I IL T K 1R B 18] %R R AL ZE = R

issman [8 X2 4% Ak " .
2

I 112 P Rt KA 5% 1 32 EAE I e s
JE T BRI b, U I 1196 AT 3o 22 T
KK U, T L ) SR I R A T R R K . BT
R PR KU B T Ui Y o A A S R DA 9
Jeio DRI, T T 1 A K AELE b B K O A i
Ik B o de BT E TR B AT AR E K AR .
N BT T S R G YK AR T, B A A
T N ERL A R v R DGR I, A T S R
(0TI 10 PRI PN 8], S 2T K R [ S 4 it
WD RS . 1K B, B S R SR K
FES5 415 km, B4 Rt ()8 R KIR SS9 3 1 m;

1

RIGR BT 00 A fee b i R CURLEE R 40 m?/ s, o))
KRR 0, B N iR o 40 m*/s. BT
DU THRAS BRI A% 8T L0004 7 m/ s, K
PAE R Y P ) B % 32 T i DARNH Tief%e
& 21)_E 50 TR 2253029 9 50 min 170 min, BA[LE 7]
& BB OCIF I (] 10~ 90 min SRIFEAT 53 H7. A
TUR By BAR S5 AR RS B 1 AR 1.

1

Fig. 1 Schematic diagram of the studied canal system
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Tab.2 Conditions for calculation of water level change

under the closure action of a single control gate
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Tab.3 Conditions for calculation of water level change affected by

dosure time of upstream and downstream control gates in a single pool
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Tab.4 Conditions for calculation of water level change

under the closure action of gates in other pools
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Tab.5 Conditions for calculation of water level change under

the closure action of gates in other pools and the studied pool
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Fig.2 The gate flow and the downstream water level

change process when gate 0 is closed

3 1
Fig.3 The gate flow and the downstream water level

change process when gate 1 is closed
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Fig. 4 The downstream water level change process
due to the different closure time of the upstream

gate when the downstream gate is closed in 10, 30, and 70 min
3.3 % BRI AR R H IR B 4E AT R

1 F #5 KALbG %ot

B T 1) O 1 1 JFBEANAS, 15 il 1) 2 5 A,
HE TR 8] 23 5059 10 min30 min. 23 #7751 6 2
(0% PR 2R3t 1 (%) T A (Y el 1 FR ) T 7K ASr)
AL

M5 R RTLLE A5 2 £E 10 min JF6 58
P, T 1R TR AZTE 78 min 43 A AR AR
1, P P [A]RE 2 68 min 5 A5 HOVHE JE I ] o IX &
DRI "I Vi D] 722 ek 7K 72 — BN IE) AR 214
3 ], AR SR ] RITAY St B DA K R R

BRI = L=~ 70 min. TEEREE 10

KFITiEMR - 161 °



F16 % ZE 99 H- mAAE S AR A& 2018 F£ 12 A

min A1 30 min X [ 1 ¥ A5 KGR 10 5200 7] DLUE
1) 2 1) 2 P AR 2 3 Ry A ) 1 1 T KA T
15, (LA 5% R (8] JL~PAS 25 w21 7K A7 ) AR T 2

5 2

10 min, 30 min
1

Fig.5 The downstream water level change process of pool 1

when gate 2 is closed in 10 and 30 min
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Fig. 6 The downstream water level change process when

gate 0,1, or 2 is closed in 10 min
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Fig. 7 The downstream water level change process of

pool 1 under conditions 1 and 2 & conditions 3 and 4
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