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Abstract :

such as peak flow reduction, water quality improvement and total volume control,

The stormwater retention basin integrates multiple stormwater management functions

in addition to recrea-

tional and aesthetic purposes. The stormwater retention basin shows high-level performances in the sponge
city construction and is one of the most widely used stormwater management facilities worldwide. A multi-
stage outlet that controls outflow at different flood stages is typically used to achieve all the functions. As
the flood stage rises, the multi-stage outlet goes through different flow modes, including orifice flow, weir
flow and pipe flow. In this study, the principals and processes involved in the computation of the multi-
stage outlet stage-discharge curves were discussed in detail and a study case was presented.
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Fig. 1 Single stage and multi-stage vertical pipe outlet
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Fig.2  Water level control relationship of multi-stage vertical

pipe outlet and multi-functional retention basin
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Fig.3  Side wall orifice flow conversion
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Fig.4 Four transformation stages of vertical pipe flow
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Fig.5 Riser outlet curve control turning point
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Tab.1 Calculation results of stage-discharge curve
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