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Design Methodology for High—Low Shunt Storage and Drainage of Roof and
Pavement Rainwater
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Abstract: In order to solve the problem of insufficient design return period of existing municipal
drainage pipelines, this paper presented a design method for the high—low shunt storage and drainage of
rainwater from rooftops and pavements. By leveraging the high potential energy of roof rainwater, an
independent pressure drainage system was constructed, characterized by small pipe diameter, shallow
burial depth, and no reliance on external power sources. Particularly in densely built-up old urban areas,
this system could effectively mitigate peak flows within existing pipe networks, reduce construction cost
and complexity, and significantly enhance the overall return period of the drainage system. In addition to
mitigating the risk of waterlogging, this approach also established favorable conditions for the optimal
utilization of high-quality rainwater resources from rooftops. FLUENT was employed to simulate the
system’ s operation under rainfall conditions corresponding to various return periods, analyze the

operational characteristics of these scenarios, and establish the design boundary conditions.
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Fig.1 Schematic diagram of the harvesting and

non-powered discharge of roof rainwater system
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Fig.2 Schematic diagram of the whole rainfall flow system
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Tab.l1 Pipeline laying methods corresponding to

different road widths
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Fig.3 Schematic diagram of road stormwater pressure

pipeline cross section
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planning district and the length of pipeline
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Fig.4 Schematic diagram of the maximum height
difference from the highest control water level to the

highest point of the pipeline system
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Fig.7 Schematic layout of monitoring points
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Fig.8 Model running results
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