%3745 %14 tE 4 K H K Vol. 37 No. 1

2021 51 A CHINA WAILR & WASTEWATER Jan. 2021

DOI:10.19853/]. zgjsps. 1000-4602.2021.01.019

_

BT SWMM #EREEYER T@mes 11520k

wF, RERT, &mF, FOFT, REHRY, RER
(1. ERKRF ZMERAESFEHRFTHRELEZRE, T/K 400044; 2. TRRF FEEAES
2, ER 400044 3. REIMBE R IAELN <PE >ARAE, TR 400045)

W OE. AR ERRATMEE 69 I R GE N THE R K AR R R A L i
JE )R Z A KB AR ZAE R GG AR, 4R T — AP T SWMM My @8 3 R L i IR A1 R4S 609
KA HEE AR | R BT B AT M8 1 R A R MR R AR 7 ok . FRA R L MR T A, M
SWMM /R EEKARA k4750 F—BERE R T RNGER, KL HE0H, £l
L ARIE B R IR S @ T R AR AT, AR IR B AT AR, MK N 48
SHEB AR A RS ASHEF AR RAAT B A R R A RB F E T H R EME R, KA
A SRR LA AT R R A AT R R R, RHI A, A TR/ 6
FEATHB R Tk, A R T MR RIARL TR ARZ 7J<z‘jm7kaﬂ’ﬁ)ﬂ VAR R E R, &HJ& T
Mn RRAA FTHERE FHERSH N AR ERETRE ,Wﬁ‘r’ﬁ MRt EA RS

KEW: RTAZ; FHEHEAK; KEEKRA%; #BITHEE; SWMM

hESES. TU992  XEFRIREE: A XE4HS: 1000 —4602(2021 )01 —=0114 - 07

Design Method and Application of Roadway Drainage Path Based on Coupled

Hydraulic SWMM Model
XU Lei'*, WU Zheng-song'”*, SHAO Zhi-yu'?, LI Shuang'”*, CHAI Hong-xiang'"*
GONG Hua-feng’
(1. Key Laboratory of the Three Gorges Reservoir Region’ s Eco-Environment < Ministry of

9

Education > , Chongqing University , Chongging 400044 , China; 2. College of Environment and
Ecology, Chongqing University, Chongging 400044, China; 3. T. Y. Lin International Engineering
Consulting < China > Co. Lid., Chongging 400045, China)

Abstract; The existing design method of roadway drainage path is only applicable to separate
drainage of road and neglects hydrodynamic interaction between open channel flow in the roadway and
pressure flow in the underground drainage pipes. Therefore, a hydraulic drainage model of roadway open
channel flow coupled with pipe pressure flow based on SWMM was proposed to design the roadway
drainage path to cope with extreme rainfall events. In a case study in a mountain city, a hydraulic model
of stormwater pipeline based on SWMM was constructed to simulate waterlogging in a 50-year rainfall
scenario, and the distribution of waterlogging prone points was identified. On this basis, according to the

vertical analysis and hydrologic analysis of waterlogging area and combined with the drainage capacity of
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the pipeline, the roadway drainage path system was set up to build the hydraulic coupled drainage model.
The coupled drainage model was then used to optimize the design parameters of the drainage path, and
the simulation results under different scenarios were compared to obtain the drainage path in line with the
actual situation. Finally, a design scheme of the drainage path was determined. The case study indicated
that the design of the roadway drainage path based on the coupled hydraulic model considered
hydrodynamic interaction between open channel flow and pipeline pressure flow and their flow exchange,

reflected the actual running state of the combined drainage system of road and pipeline under the

%14

condition of extreme heavy rain, which maked the design more systematic and reasonable.
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Fig.2  Schematics of roadway drainage path design
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Fig.3 Layout of stormwater sewer system
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Tab. 1 Information of waterlogging nodes

YR =X R =1

i | itk | RORIR | WL
Y87 0.18 1.53 00.51
Y24 1.38 1.00 00:51
Y77 0.53 0.93 00:50
Y83 0.15 0.87 00.51
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Fig.5 Drainage area where roadway overflow path containing

Y77 is located
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Tab.3 Road drainage parameters at peak flow

1 1.37 1.49 0.19( <0.20) 0.28( <0.33) 35(<40) W
W2 1.94 1.44 0.20( <0.20) 0.29( <0.33) 27( <40) W
3 2.10 1.73 0.19( <0.20) 0.33(<0.33) 19( <40) W
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