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Interception Rate of Road Rainwater Inlet in a Sponge City

CHEN Guo-fen', GUO Shuai’, DUAN Yuan-yu’

(1. Power-China Huadong Engineering Corporation Limited, Hangzhou 310014, China; 2. College of
Civil Engineering, Hefei University of Technology, Hefei 230009, China; 3. Department of Architectural
Engineering , Hefei University, Hefei 230601, China)

Abstract: Hangzhou is bothered by common road ponding problem, so the study of rainwater inlet
interception rate can provide a scientific basis for its optimization design. Finite element numerical
simulation was conducted on the confluence process under different rainfall design recurrence periods in a
typical sponge city road. The flow field diagram of the road confluence process and the surface water
depth distribution diagram were obtained by the simulation. It was found that the ponding depth of the
road increased with the rainfall intensity and the maximum depth was located at the rainwater inlet. In
addition, the interception flow was positively correlated with the rainfall intensity, while the interception
rate was negatively correlated with the rainfall intensity.
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Fig. 1 Cross-sectional design of the simulated road
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Fig.2 Plan view of the simulated road
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Fig.3 Reference rainwater inlet
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Fig.4 Simulated flow field of case No. 1
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Fig.5 Simulated ponding depth distribution of case No. 1
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Tab.1 Design parameters of rainwater inlet
MiZKH 1 FZK 2 MiZkE 3 WiZKH 4

moH AR ] B/ AR T o/ AR T B/ AR T o/

F/m? (L-s™) F/m? (L-s™) Fl/m? (L-s™") 1/ m’ (L-s™)
TH 1 189.75 1.59 460 3.83 126.75 1.06 240.5 2.00
TH2 189.75 3.16 460 7.67 126.75 2.11 240.5 4.01
T3 189.75 4.74 460 11.50 126.75 3.17 240.5 6.01
TH4 189.75 6.33 460 15.33 126.75 4.23 240.5 8.02
THS5 189.75 7.91 460 19.17 126.75 5.28 240.5 10.02

BATK HAEAF TH T &2, 7]
AL FEMHE N 0.5 ~2.5 mm/min B, KT 1 ~4 1)
BB N 1.59 ~5.76 .4.03 ~13.05.1.00 ~
3.30.,1.75 ~7.92 L/s, TR 7K I #8712 5 FR o 52 1 A
K4 AR ARG A HET S FREK E 2 > Fizk H

4> F7KHE 1> FZKH 35 HKH 1 ~4 Bk 5
1 72.82% ~ 100% . 68.08% ~ 100% . 62.50% ~
94.34% 79.04% ~87.50% , u] IR 7K M1 # 7 R 5
SR GUAHE (FZK T 4 8RR A — W sh) .4
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Tab.2 Interception rate of rainwater inlet
HiZKH 1 W7k H 2 WiZkH 3 MiKH 4 X o
A [l | ok | RoRk | s | Rk | ok | Rl | sk | | SR
(L-s)| % (L-s| % (L-s™) | % (L-s™) | % (Les™) | /%
TH 1 1.59 100 4.03 100 1.00 94.34 1.75 87.50 16.67 50.22
TH2 2.81 88.92| 5.72 74.58 1.64 77.73 3.28 81.80 33.33 40.35
T3 3.89 82.07 8.27 71.91 2.25 70.98 5.42 90. 18 50.00 39.66
T4 4.71 74.41| 10.59 69.08 2.95 69.74 6.18 77.06 66.67 36.63
THS5 5.76 72.82| 13.05 68.08 3.30 62.50 7.92 79.04 83.33 36.03
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Fig. 6  Relationship between the interception rate of
rainwater inlet and rain intensity
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