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Modeling of Stormwater Runoff in Large Hyperbolic Roof Based on SWMM
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Abstract: A method for establishment of large hyperbolic roof stormwater runoff model based on
storm water management model (SWMM) was proposed and applied in the National Speed Skating Oval.
The operation status of the roof siphon rainwater drainage system in the study area under scenarios with
designed rainfall return period (P) of 10 years, 50 years and 100 years was simulated, and the feasibility of
the model was verified with on-site measured data. The simulation results showed that the startup ratio of
siphon system in each return period was up to the expectation, the proportion of local ponding points in the
roof was small and the ponding depth was in a controllable range, which had no threat to the overall safety
of the roof. In addition, water baffle, gutter overflow and other technical measures could be adopted to
design the roof stormwater system according to the simulation results.
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Fig.1 Design renderings of National Speed Skating Oval
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Fig.3 Roof gutter number and rainwater flow direction
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Fig.4 Diagram of HYL-33 siphon rainwater pipe system
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Tab.1 Parameters of subcatchment area of roof
rainwater drainage system of National Speed

Skating Oval

e | B |HIK e | B |HIK
iy |\ B | il g | TRV B |

= % S S e
WM1 (335 18.310.27| 3 ||[WMI13]116.25/10.8/0.20| 22
WM2 |241.25|15.5|0.13] 1 |WM14|130 11.4]0.20| 19
WM3 (172.5 |13.1|0.68| 4 ||[WM15|290 17.0|0.20| 16
WM4 (400 |20.0/0.45| 6 |WM16|205 14.310.20| 13
WM5 290 17.010.18] 11 |[WM17|280 16.710.20| 9
WM6 260 |16.1]0.12| 12 (WM18|300 [17.3|0.20| 7
WM7 (485 22.010.14| 10 |WM19{290 17.0(0.20 5
WMS8 [282.5 |16.8|0.15| 14 ||[WM20|400 |20.0/0.25| &
WM9 (390 19.7]0.30| 21 |WM21|241.25/15.5|0.13] 2
WM10|260 |16.1]0.31| 20 [WM22|116.25|10.8|0.20| 23
WM11|220 14.810.27| 17 |WM23|130 11.4]0.20| 18
WM12|220 14.810.67| 15 |WM24|282.5 [16.8(0.20| 24
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Fig.5 Rainfall intensity process line and accumulated

rainfall at each return period
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Fig.6 Fitting diagram of rainwater well discharge and

system discharge
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Fig.7 Depth variation of suspended pipe 2-11 at rainfall

scenarios with different return periods
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Tab.2 Statistics of pipeline overload
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10 9 90 1 10
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Fig.8 Change curve of water accumulation at each node

and node depth with rainfall duration
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Tab.3 Statistics of node ponding

EI | BUKT A | BUKT A | BUKERI>1 h | BUKEHE>1 h
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TUTIR K RGEIE 5 TAEK IR 5 5 P=100 a i,
2 5 KBUK IR JE 7E 165~284 mm 70 [, 46 K %
BT R Y BUK IR BE AL T 0T MR K R GE 1EH T
VEIKURIE TR o 3 156 B 7 SR 38 T 2 3e 138 43 KA Y
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Fig.9 Distribution of ponding nodes and ponding depth
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