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Hydraulic analysis for sewer networks using drainage performance graphs

JIANG Peihang, HUANG Biao, LIU Jiachun
( School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: Assessing the performance of sewer networks is essential for their maintenance and management.
However, the cost of existing online discharge monitoring is generally high. This study proposes a smart
monitoring strategy for sewer networks that uses depth-only sensors. The method was applied to a typical sewer
network in Ningbo, China, and the results were compared with those obtained from storm water management
model. The maximum error of the discharge monitoring results did not exceed 5%, and the maximum error of
the indirectly deduced water depth results did not exceed 8%, demonstrating the accuracy of the approach. The
study also identified the bottleneck of the pipelines and manholes at the risk of overflow based on the drainage
performance graph (DPG) method. To reflect the loading of the drainage network, a new coefficient describing
the water flow filling degree in the pipeline was proposed. The DPG was used for flow routing in the sewer
system, and the maximum relative error of the discharge simulation results was 5%, while the maximum relative
error of the water depth simulation results was 6%. These results indicate that the DPG can be used with
confidence for hydraulic modeling of sewer networks.

Key words: sewer network; discharge monitoring; hydraulic performance graph; volume performance graph;
drainage performance graph; unsteady flow routing



