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Abstract

Opening and closing is the key of floodgate control and application. Scientific and reasonable con-
trol scheme, to achieve the best flood diversion effect and ensure gate security, has very important
significance. According to the 1998 and 2003 flood process data of Li river of Jinshi hydrological
station, through the same frequency control amplifier, design flood process is obtained. The sche-
duling scheme is evaluated, and results show that, the existing scheduling scheme of flood diver-
sion effect is not good. Floodgate optimization objective function has been established. On the ba-
sis of the objective function, with a frequency of 5% of the designed flood hydrograph for example,
a floodgate optimization control scheme has been developed. Analysis shows that the floodgate
control scheme can achieve better flood diversion effect and safety.

Keywords

Linan Polder, Porous Floodgate, Floodgate Control

S 7SR ROHIRT
i 2o

?'ﬁ%lvz, ‘%J%i#l

EE T ZEROA973-), T, Hd, AR, WIBIME KRR SRR L. BT KOS KB

LAl E =



http://www.hanspub.org/journal/jwrr
http://dx.doi.org/10.12677/jwrr.2014.32023
http://www.hanspub.org
mailto:zsulizhilong@yahoo.com.cn
http://creativecommons.org/licenses/by/4.0/

2 FL o3 ik 19 8 FE 5 SARAL IR —— LA e 111 B e 9 441

NHIRE SR, PR SRR, Kb
SRR, RFEER, K

Email: zsulizhilong@yahoo.com.cn

Wk H . 20134F12H5H; &REIE: 2014F1H7H; FHAHE: 20144F1H24H

=

W18 A RK RIS AR . AR S ERRHEFAET R, X TSERRF R38R, R
%4, FETHEENE . DIB/KETY19984 K 200343 K T B NERBEL, &L FsmREH
BORBEIBTHIUKERR. MIAREG ST TV, SRR, A RRTROBBCRIFAER. R
PEBOK I AE N 55 B /N R P e A U3 57 T ¥ R etk TR AL TR B AR R R AR %A KB FTRE B AR
BRH DS % BETHIK ISR E I, #lE T HOKRAUL R R . X iR REEAT 7 R4
TR, AR T REXBBIF B RM L LR E.

XA
wrEsE, SASBE, 2utEIRE

1. 518

B T DX HE AL 23t 1 7E P RIS 15 K THD RSN I I A K IR b X B, X 2k X g 52 |
R B MK KRR &Rt X Bt TR R 7, A e RS B br KA M iz
U . B X ARy — PR SR, TEREANB bR R 5 AT, X Bk T SR AR A L it I
BA g EH2] [3]. TREEBIX MEHX, EEH 24 MEUE[4]. ISR TR KT i
PARB HERRRN A P — AN B Ay, B S A AT S A v X — e L [F) B N KV R i S L X )
UK, REORBEINVI ORI BT B i 03 i A R S e Byt 22 4 ) — A B G it

B R DXt A R Yk SR SR T T L 7K ) — oK T o 7 R SR T e Ry R 7K R A R
BT I ARTZ WE R, FE R 1Ak, KETITE A B e A R 22 AR KN 23t X B vk . K A R
SEERAEE, 9118 PR 7K 3 3 FH 0 D 17 3t o 1 3 A 2 2 D 5 9 3 v /KO R R B A ORI o BT
I EUETE R KOS R, BT IS B A K aE AT A, e AR T R, TR H]
AP ORI OR RS 2>t i (1) 22 4, 5 BB L
2. iR XEHER

1SRG T V8K R, VK SCRE K R VA A P, GG KT, SR R P s B o
I AHER, REAIEK, 5RE. EIMAETT 35 2 A48, P i . 28— mfy i, =K,
AR E R PE AL s, LE L = AR — AN 36.00~39.00 m. JS R EIFAEEMIX 24 Nty —, KT
B vEAR R 0 B B RSy . TE RS M RN T 48.2 km?, HBHb A 26.4 km?, E kR 36km?, AL
BUMARN 2.0 12 m®,  HIREEBIX 80 B AR 1.25%. S RSEE EEAR . Mreh, SRR AR
FAEHIZ, PrkitEr uc FEANE , WREIETE 1998 FEME ST TR REE, ik 3 M REHEKX 255 /i
m?, 22 & NI 7710 /7 28,326 A, BlCAHk% B FAL.

T8 P B v I A TS KTV IR B, 2002 4F 11 AT, 12 AFFURVRYE B, 2003 457 H 10 H
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BB REET, 8 A 25 HE T, 2004 4 6 3R THBAMEMH. MErEE M A R 212 m?, 4
0k 54 K7 45.67 m(XIZKI), BEiHor it 2380 m¥s. it arut IR 24 h, [ E ERE 113
m, [JERAR S AE 38.67 m, SNIFHIEUTETNIE, W19 FL 10 m x 8.04 m, FFEANH[T 10 m x 85 m, KA
JE 3 AINLERAE,  DUE bl 2k, 3R A7) FH b el B e 9 At HEZK IRl o IR vt 150t g R M . AR it U7 SR
FHELA 43t i g A HEZK B L, S FEAE 38.655 m DAL phy gkt i 34738 vk, = FE4E 38.655 m LA R HiEL
AR (KR 2 Ak AU 2 4b) T 140 m¥s i#EATIR it . 2005 £EII R 4 /KA K FL BRI B T (i
Bt vt 2 T R) » BE 2003 4E G B4 SR ik, oy fH RS

3. KBNS BISE R BT IR AR

KR S S IE K BRAE BTN R utimee Es, BB, B EEE T
AKAGEBUTIE o DRI, E T Sk AR 1 23 B 3 0] 0 2 7 5 S ) 00 T SUR AN Bl A

TS RBEALTIEK N JE/KAIEEE BT R, (B TRl e, =IL Ol E RN T
BURAKIRR, 24 80%, 47FAX 5 20%. LAV, #SUA HhO i) B N PRV R, TS RN -
B, I IMESGER S, WA 7T0% L EEA KA, ML, ERWN, SRIRE, EtKg
A, — MUK FE Rk DI A 12 ~ 24 h, YA 60 ~ 80 ho =YL 1184 28 H I ik 4 s /K A AR i K 25.25
m, Bk BEVE AT K KL AR A

IX B K A3 A SR P 7T /K STt g vt 4a il s e RIS 1952 4F 12 A 57K ST, 1953 ARl 28 il
F, 1956 fFHEAK R FiL 300 m, Bk, AETish. 1974 45 3 H TiL 2500 m A 17 A Hk A =k
M, 1975 KR T A REMMES, BET(Z)d. 23RS 85 ER M HE 2= 2.09 m, i
5 85 ExR A e 2 E RN 1.7 m.

Wk 7T K SO 1952~2011 4F A Kt 2 BRFEE T AT B . AT, WA K SR R B
RO R 3 A [5]-[7], X BB P-TI A Rt Sd i s oK AR, 5 H 40 R itk
MEMLE 1R,

TEMARMZAC b, T R i Zkan < 1 B

A 1998 4. 2003 4 13k K Ay L RS AE Ay 1 7K o

1998 FyIKMENL: 1998 4 7 H 20 2, J8/KIMIBAE PR RN, S ETIK I 42 /N FEZK 553 mm. 7
H 23 H, £l Tuhukiés &k 19900 m¥s, BN &BiKAL#EE 1991 4EKA7: 5K\ ) 49.18 m, i 1991
SERGEKAL .31 m; T 45.01m, i 1991 4F/KA7 0.99 m; FHHE 42.8 m, 8 1.02m; B 42.78 m, i@
1.08 m; EEIF 46.8m, # 1.3 m. JSrpHOEET . Al 1998 Gt AT WK 2 Brs .

2003 SFyt/KMEAL: JEEREAKNT H 8 H 28 % 11 H 8 i, &E-FIMEN & 367.6 mm, EFxRJ /KE
T3 3785 mm, JEFHEJE 401 mm, V&K EJEF 368 mm.

2003 =7 H 8 [ 8 I, v FgHEa il ki X1 S sl Sk K A7 35.8 m, 9 [ 0:30 i & /K f7(43.5 m),
K EEGRGE, 9 H 7 B fERGKAL(44.5 m). 9 H 19 i), 8 /KT U /KA 44.056 m, R E SR
BEEMMEHIKAL. 9 H 24 B FiE T ST RS EEERNGL) « BT EESirdtm EER T, w
ANBARIBAT A, WE Bk DT IERFIETEK RS, S & vk, B YERE 210 m, /B fE220T
Table 1. Design of flood discharge on Jinshi hydrological station
52 1 ETKGHEITHKRE

i (%) 1 2 5 10 20

WitHiE(m) 26,088 18,782 174,552 15,517 13,858
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Figure 1. Maximum discharge P-III distribution on Jinshi hydrolog-
ical station
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Figure 2. Flood process on Jinshi hydrological station in 1998

[ 2. ik 1998 FitKkidiE

] 7K A2 T % 0.05 m, 2 /N JE R B 0.47 m, 4 /NN F% 0.99 m, 15 /NI R HE N 7K AL 5 SR K A FEACRE T,
17 /NI R AN KA UG BT, e KB 7500 m¥s, e & KA 45.80 m, EHitHE 212 m?, WK
136 km?, DI 29 K.

WA SNT 7T HIOH21M5 7 H 10 H 2 if i Eluteg, HmsESKe2%8: 7 H 9 H 21 B
5N 13,900 m¥fs, KA 44.21m; 7 A 10 H 2 B &N 14,800 m¥fs, JKALN 44.47 m. HatK 2t &
3R,

OLRFH B -V 7K Ik R 2 B Y 0 40 AL 50 SR B Bk 1 O B T kit . T A R R — M R i
T B AN A Byt i R R O [8] . MR T /K S 1998 4E. 2003 F I AGEFE R RE, %IRRT
AR BT B AT [F LU BSOS, I RTAS BBk 2540 N A [F) ML R AR i S S B ko AR 2k . ] 4
7No

T KA TR X, E/KT AR 17,549 km?, b Y8 R 3545 )3l s 01 SR K S0k 12 km, X (] TE K
(R SCIRANAN o R 7 7K S8 5 501 SRRT 7K Sk P 4 de s KA WL BERE 73 B ol 43, Ol SR R PEAH DG OG &R,
VAR T3 3T 55, AT ST T K ST 5 0 SRR K S — Je 2 B 56 R R (W1l 5 )
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Figure 3. Flood process on Jinshi hydrological station in 2003
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Figure 4. Design of flood process on Jinshi hydrological station
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Figure 5. Jinshi-Liujiahe flood water level relationship
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4. RS HBESRRELFET
4.1. BERIITEE AR HER I

TR S EUT R T R GE RS R B ks it i e S IZ AT T R )T 2005 e . HOFEEAT
RN R, EEREDEI 5 S 1.0 m &, 5 L aikEFLFiE Q. 3. 5. 7. 95 1L), FFahS
5] 8 /NI J5 (RH R R KA 34.84 m), FE[EIEDKE 5 FLIAF ST L m, RIFFER 2 m, FFERTE 2 /N ),
FENE 5 FLFERTE 1 m, BIJFEE N 3 m, JFE 2 /NibiE, BEEREERDE 5 FL40F, BT S IR 2 /N
Ja A 4 FLIFIRFER T 2 m, BIFFEESN 1.0 m, FFEEFEN 2 /Nef s, 784 4 FLIRIES 327 1.0 m, BJF
EHE RN 2.0m.

L EER T R b T D T N e =

Q = ube/2gH 1)
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AR A R O

0.47+0.22cos* «
= 0.08 (2)
€
)
N q:]
c—e
cos’a=—— 3
a=— 3)
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Figure 6. Water level-discharge curves on Jinshi hydrological station
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Figure 7. Flood diversion discharge hygrograph
[E 7. oitittEdiEs%

16000

S
14000} U S SRR

120008
10000}

8000 +

e s /7))

6000

4000 +

10 20 30 40 50 60 70 80

2000 . .
GraE DI N

Figure 8. Effect analysis of flood diversion using current scheme
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] [ IO BE Rk Ak . [T B SR OC R W 11 B

B E ST R R, W aT G FE v ) 1 IF AR A . e 2 B
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Figure 10. Diversion flood hydrograph
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Figure 11. Relationship between opening degree and discharge
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Figure 12. Food diversion effect of designed scheme
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Table 3. Flood diversion discharge process of linan polder
33 BREAERETER

5 S Tt Qm¥s) IR (h) R4 Bt (h) RiFAR(IL m’)
&TFLE N FL*JT/Z (m)

1 5%0.5 203.9 2 2 0.015
2 51 394.1 4 6 0.072
3 52 776.7 2 8 0.128
4 5*3 11708 9 17 0.407
5 5 1575.7 3 20 0577
6 5 42 2385.1

A0905~1.0m, BEE TMAEIZHIE R, RIFFRWIZHIC, A RO 77508 19 7R i i B 2
Mo FiGh, WEALRIFIE RIS, JodF 1. 3. 5. 7. 9 Sl XIS, ERARRE, AR T
P 224z, LTI, IR T SO Tkt R By 2

E&WE

WA E AR R R 4 S H (120J2026) ;2012 4F B A R R I L 2R AR RT3 42 (2012
4306110009); HF 4 M A SRR EI H (2011-001); 7517 & TR /K R RS T H (I 4 $6[2007]7 5).
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