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Optimal Scheduling of Conbined Drainage Tanks
Based on InfoWorks ICM Model
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(1. School of Munnicipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 ;
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Abstract; The purpose of this paper is to optimize the operation mode of the sluice gate of the
combined drainage tank in the DongHaochong , Guangzhou ( Guangzhou Reach of Pearl River) , and
to solve the problem of frequent opening of the sluice gate. The hydraulic model of the drainage
system in the DongHaochong basin is established based on InfoWorks ICM software. The
measuring rainfall and liquid level data are screened,and mid-rain and rainstorm data are used to
determine the model parameters,the heavy rain data for model verification,and the optimal level of
sluice opening is obtained by model simulation. The results show that the optimal level of sluice
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opening of the combined drainage tank is 2. 80 m, which is 0.8 m higher than the manual

operation of the maximum liquid level of 2 m. Since the operation mode optimized of the sluice

gate ,the number of opening trips is reduced 7 times from January to July 2017 ,and annual number

reduced 77% by equal proportion coversion, and the sum of the annual discharges of the sluice
gates is reduced by 378669. 13 m’. So the InfoWorks ICM hydraulic model has high reliability.
The optimal opening liquid level can be obtained by the model, which can effectively prevent

waterlogging and reduce river pollution.

Key words: InfoWorks ICM model; combined drainage; opening liquid level; operation

optimization
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Fig. 1 Schematic diagram of drainage system in

DongHaochong basin
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Fig.3 Schematic diagram for installation of rain
gauge
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Fig. 2 Schematic diagram of dynamic data monitoring

point location
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Fig.4 Connection diagram of level gauge and data

transmission equipment
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Table 1 Measured data of rainfall

KR 2t H 1 FEFSFZR BRI &/ mm
1 2017-03-22 G} 10. 1
2 2017-05-07 K 22
3 2017-03-31 R 40
4 2017-06-14 TR 14.5
5 2017-06-21 K 18
6 2017-03-18 R 65

T2 NIRRT I A

Table 2 Measured data of different monitoring point

WA/ m
VeI
MR WA 2 MEAR 3 MR 4
1 1.04 0. 60 0.38 0.23
2 1.81 1.39 1.33 0.96
3 2.32 1. 89 1. 19 0.92
4 1.38 1. 04 0. 63 0. 65
5 1.62 1.20 0.91 0.75
6 1.94 1.56 0.73 0. 61
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Table 3 Comparison of simulated and measured data

WiZ/m
FEmiZes WD gRS - —
Sz [Xi%)
W1 1.81 1. 84
W 2 1.39 1.42
2
Wi e 3 1.33 1.32
W A5 4 0.96 0.97
W e 1 1.62 1.62
s W A5 2 1.2 1.09
W 3 0.91 0.92
Wi g 4 0.75 0.76
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Table 4 Opening and closing state of the sluice

TS W1 WA FF il 1 g A
W fE/m A/ m N
1 1.04 ARFF I 4]
2 1.81 1.70 Pik
3 2.32 2.30 vis
4 1.38 ARIFI 4]
5 1.62 ESL P4
6 1.94 1.94 Pis

M4 LRI WSS 15 45
A5 S W TIRTT IS, HLAS P35 i SO L
BT ML IAT , 5 3 HEZK BRAR T K X 9 57 K
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Table 5 Distance between the water surface and the

ground at the highest liquid level

R T W A e .
5 15 VAT ) 7 T 28 1 1T B 5/ m
45 G5
W 2 0.91
2 W e 3 1.17
Wi A5 4 1.84
W A5 2 0.41
3 W A5 3 1.31
Wi A5 4 1.88
S 2 0.74
6 53 1.77
I 4 2.19
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Table 6 Measured data of rainfall volume

H 1 P/ mm A
2017-05-04 32.0 3
2017-05-08 ~2017-05-09 41.8 TR
2017-05-15 ~2017-05-16 64.2 £ 5]
2017-07-15 55.9 ]

RT AR EI T RN

Table 7 Rainfall volume of different recurrence interval

HIUH P TR R it/ mm [ogi
0.25 41.8 T
0.5 53.4 T
1 65.9 R

2 78.3 PN ]

5 95.5 p

(= AP HE KB HLE) (GB50014—
2006 ) BLiE , B — R E BUK R AT
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%53 1

¥ #E% . FET InfoWorks ICM AR I &

VHE K IRAG VAL BE AT 5T 557

B R AR PR 5 T LT ; 5 SR AR A
R IRZEN 0.2 m, SCFETF ) VA A AR A 4L
AR B KR A BR A RIS E R« N5 RO
P TR LR 0.2 m.
4.2 FriERA MU E

LA 2017-05-15 ~2017-05-16 %R £ IT 7]
WA LA T FF WAL 535314 2.0 m
2.5 m M13.0 m, i A R & B 317 K )
B FIHT ICM K AR B v A8 T 0 51 A0
I D RE AN s WA 28 Ak i 26 K D g, 53 BT i
AN A5 2 S P e e 7K T R B VA7
2.5 m B WS A5 2 I P A e K TET I B b T

0. 51 m; JFIVRAL 3. 0 m BF, Wi 5 2 P e
TR /K AT PR 25 M T 0. 03 m, O A 2 N i
T KT P B M TET 0. 20 m BRI FOIR 28 X5 1 £
MR, F 2.5 ~3.0 m;7E2.5~3.0 m
DX Ti) PR 3 R ELAAR T TRV A i A e T i 40
HEATIK TR, 23 B A5 B SRS XTI 1y
FF WAL A 2.8 m. 2017-05-15 ~2017-05-16
R T, S PRI VA A 2. 8 m B, Wl

2 FKA 2.1 m BRI 0.2 m, W55 3
FERZKAZ 1.1 m BEHLTE 1.7 m, WE A5 4 9
WNKAZ0.7 m BEHLTE 1. 8 m. BLiT, & E A
FZK Iy E DL E 6 E 7.

0 18 58 9 124

- A¥2.1m =
EE M8 TEN0.2 m

149160 183 204 225

246 257 313 328 32 357

HEK A i A/ m
B6 MEINai 1.2 RACIT AL E K N i

Fig. 6 Hydraulic longitudinal section of pipeline at the optimal opening liquid level of sluice at monitoring

points 1 and 2
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Fig.7 Hydraulic longitudinal section of pipeline at the optimal opening liquid level of sluice at monitoring

points 3 and 4
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Table 8 Optimum opening level of sluice at different

rainfall volume

Femiit/mm  SEBRIF RO/ /m BRI WAL/ m
32.0 1. 80 Tt I IH]
41.8 1.30 St I
64.2 1.40 2.80
55.9 1.90 2.87
41.8 2.00 2.90
53.4 2.00 2.85
65.9 2.00 2.80
78.3 2.00 ST ] T30
95.5 2.00 PREATIT ] Tt

MK 6 ~ £ 8 I LIFE ,2017-05-04 Fl
2017-05-08 ~2017-05-09 Z&F F , /K 9 4548
K P B RLAEL 285 S SR B T P 5 R A, N W I )
WAL, 2 — 2 o Tk T 7K IR A 4 A AR A
{25 8], 2017-07-15, P = 0.25. P = 0.5
K P =11, RIR W AW LT B
Xof 7 B B B T TR A e iR 2.8 mL P =2,
P =5 B2 Wi S AL A SR & 9 3% 10
F7R.

R P =2 BT AR AL

Table 9 Simulated results of liquid level of monitoring

point at P =2
NI AL/ m
T IR/ m
W 2 WA 3 WA 4
2.0 2.23 2.37 1.25
2.5 2.25 2.38 1.25
3.0 2.27 2.45 1.25

F10 P =5 B AR 45

Table 10 Simulated results of liquid level of monitoring

point at P =5
o R AL/ m
FFIFWE AL/ m
WS 2 W3 W A5 4
2.0 2.45 2.9 1.34
2.5 2.45 2.9 1.34
3.0 2.46 3 1.34

M9 ME 10 MLIEH, EHI P =2

FEI P =5 B RFEW T, kK 7 i A V&
PrakF] 2.0 m K UL B 5,3 A4S w7 il
PR R e YR T B AR — B, 3B L R Sy YT i
AN R = v L LR TR S E PN 5
I S BE v AR AR A5 T BHE R i 1Y)
KABEW SR RN, 756G T HEK B AR 217
AR LB Cbiiia i) TR = WA B LR A VA &4 S Y
A 2.8 m.

5 45 i
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