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Fig.1 SWMM generalized model of rainwater

drainage system in industrial park
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Tab.1 Module selection and parameter values
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Tab. 2 Initial submergence of each outlets at

different river levels

HEK R K T T K 1190 B 6 T
m] 31.25m  32.25m 33.25m 34.25m 34.75m
P1 — — — 0.25 0. 67
P2 — — 0. 40 1. 06 1. 39
P3 — — 0.06 0.77 1.13
P4 0.22 0.72 1.22 1.47
P5 — — 0.52 1.24 1.59
P6 — — 0. 47 1. 10 1.41
P7 0.55 1.18 1.49
P8 — 0. 37 0. 87 1.37 1.62
P9 — 0.23 0.73 1.23 1.48
P10 — 0.43 0.93 1.43 1.68
P11 0.24 0.74 1.24 1.49
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Fig.2 Design rainfall process curve of 2 h rainfall event

in Gong’ an County
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Fig. 3 Design rainfall process curve of 24 h rainfall

event in Gong’ an County
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Fig. 4 Pipe overload of different river levels

in 2,24 h rainfall events
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Fig.5 Node overflow of different river levels
in 2 h and 24 h rainfall events
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Fig. 6 Peak flow of each outlet with different river

levels in 2 h and 24 h rainfall events
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Tab.3 Peak flow of P10 outlet in different river levels
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Fig.7 P10 flow process curves of different river levels

in 2 h and 24 h rainfall events

1Ak 38 T8t PR A 50l 0 {1 9 2 T % 5 AT U W
HKAL S ) A 34, 25,34, 75 m B, HEK O AL T 58
A PR A, U H U & 4N R BT 40, 7%
65. 1 %0 1 7K ME LA B2 s HE 3 97 BSR40 Ak, R ]
WAL BEHEK B8 0 WK &2 5 HE H S v 08 HE 7K B ]
FERS, XFTF 24 h BEW I HEK OA B R
BF, F T b 3R A2 U R I A AR HEK 1 0
T 2 h RS HK AR . 8
TOUFE R0 T Ry B A, 30T 38 0 3R K A6 43 3310 R 34. 25,
34.75 m W, HE K 00 A0 R RE T
49. 6 %0 .68. 1% , e W HE AR A 25 i ] e B 4
34 EHEELTHTARETN

TE IR B Hh i 1Y) — B i 2L A E 1 LA Y R
(J192~J196) , £ 15 A5 Uik 1t 7228 1k A9 B 400 45 2R I ]
8o X 2 h RETRH S, 4% 1m0 UL S B VT I 7K
A3 AR 25 AR 5 T R R R ih K
02 34.75 m BF, BIET A J192 4 1E IR K,
T RS R A s SR I KA 5 W /N S W (R U R
W 35. 9% ; NI A J196 SE i HEZK O, 45 18 H R
UK, K A THUFE 52w B &, 0 (R U B R RE T
45.2% . XFF 24 h FEEFF 4 S0 E I A b
IKASE 3G 10 4 A8 Ak A e b Ui Y R A I i R R
TREER 2255 2 h B R 0 — B0 (B %) fh /K 457 4]
(] Fof =45 e W {0 & T R 2 K T 2 h R g4
WA R K AL R 34, 75 m I, 3 & J192.]196 %
H =SB TRET 40.1% .54. 6%,

14 16
. el
- - . ~
12 141
1o 3 12t
g £ 101
= 8 =
2] 0 gl
= 6 B
@y ol
2 2 = 1]
L
ol v v v ol v v v v
31.0 32.0 33.0 34.0 35.0 31.0 32.0 33.0 34.0 35.0
SARAKEL/m SIRKALm
(a)2h (b)24h

B8 2.24 h BT EHRE TR A L
FEETREBEBREETWL
Fig.8 Peak flow changes of continuous pipeline nodes

with different river levels in 2 h and 24 h rainfall events
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Impact Simulation Analysis of Total Rainfall Duration and River Level

on Drainage Performance of Rainwater Pipe Network
CHENG Su-hua', JIANG Ying-he "*, JIN Jian-hua'
(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
2. Department of Urban Construction Engineering, Wenhua College, Wuhan 430074, China)

Abstract: In order to explore the impact of river level and total rainfall duration on the drainage performance of rain-
water pipe network, an integrated SWMM generalized model of pipe network and river in a certain industrial park was
constructed. Based on the rainfall events with a return period of 5 years and the total rainfall duration of 2 h and 24 h. the
drainage conditions of rainwater pipe network and river in industrial parks with different initial river levels were simulated
and analyzed. The results show that when the initial river level is low and the outlet is free outflow, river level has little
impact on the drainage performance of the rainwater pipe network. When the outlet is submerged, with the increase of
the initial river level, the proportion of overloaded pipelines and overflow nodes in the drainage system increases, the o-
verload time and overflow time are prolonged, the peak flow of outlets and pipeline nodes decreases, and the peak flow of
node which is closer to outlet decreases more sharply. Based on the same rainfall return period and the initial river level,
compared with the short duration rainfall, the proportion of overloaded pipelines and overflow nodes in the long-duration
rainfall is larger, the overload time and overflow time are longer, and the peak flow of outlets and pipeline nodes decreases
greatly. When designing the storm water drainage system with river-pipe network, it is advisable to check the drainage
performance of storm water drainage system for 24 h rainfall and different river levels.

Key words: river level; total rainfall duration; SWMM; rainwater pipe network; drainage performance





