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Bottleneck Analysis and Reform Evaluation of Urban Underground

Drainage Pipe Network Based on SWMM
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Abstract: As the underground drainage pipe network in the old urban area has been built for a
long time, and the pipe network design is not reasonable or the rainfall intensity is underestimated, the
underground drainage pipe networks are subject to clogging in the face of intensive rainfall which has led
to frequent flooding disasters in recent years. In view of this, a bottleneck analysis and reform evaluation
method for the urban underground drainage pipe network was proposed based on the storm water manage-
ment model (SWMM ). The method firstly simulated the hydrological and hydraulic processes of the rain-
fall for effective detecting the bottleneck pipe of the underground drainage pipe network. Then, an expec-
tation-oriented iterative model was proposed to identify the stepwise reform plan of the bottleneck pipes
and evaluate the improvement of drainage capacity. Meanwhile, the bottleneck analysis and reform evalu-
ation platform of urban underground drainage pipe network was developed by using the ArcGIS Engine
and C# language, which verified the feasibility of the method.
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Fig. 1 Method route of bottleneck analysis and reform

evaluation of urban drainage pipe network
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Fig.2  Flow chart of bottleneck identification
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Fig.4 Reform of multiple bottleneck pipes based on

iterative algorithm
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Fig.5 Bottleneck analysis and reform evaluation platform
for urban underground drainage pipe network
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Fig. 6 Distribution of drainage pipe network in study area
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Fig.8 Comparison of drainage capacity before and after

reform
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