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Abstract: An online hydraulic model of the drainage pipe network in the L basin, located in the
central urban area of a northern coastal city, was developed using the SOBEK modeling software

integrated with the Delft—-FEWS platform. The model was calibrated and validated using influent flow data
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from the downstream wastewater treatment plant. The resulting Nash—Sutcliffe efficiency coefficient was
0.225. A model application system was designed and developed based on the hydraulic model of the
drainage pipe network to assess and analyze the capacity and operational risks of the drainage system.
The simulation results of the maximum flow velocity and maximum depth ratio in the drainage pipe
network under various conditions indicated that 48.27% of the source branch pipes and trunk mains in
the middle and upper reaches of L. basin exhibited a maximum flow velocity below 0.3 m/s during dry
weather, classifying these segments as susceptible to sedimentation. Additionally, the maximum depth
ratio of a limited number of source branch pipes and secondary trunk mains in the middle and lower
reaches of L basin exceeded 75%, indicating a relatively high drainage load. Therefore, pipeline dredging
was recommended for these sections. Under moderate to low rainfall conditions, the maximum flow
velocity in 69.60% of the drainage pipe network within the L basin exceeded 0.6 m/s, while the peak
depth ratio in numerous source branch pipes and secondary trunk mains located in the mid-to-upper
reaches of L basin surpassed 75%. Combined with an analysis of rainwater infiltration, these findings
suggested the presence of significant rainwater intrusion into the drainage pipe network in the upstream

area as well as the downstream area along the river. Therefore, systematic investigations and remedial
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measures for rainwater and sewage separation should be implemented.
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Fig.2 Division of L basin drainage service areas
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Fig.3 Comparison of model checking results and
measured results of inflow rate of downstream wastewater

treatment plant in L basin

13 - B
e L i

HEFR L b sf A2 £ 2R AR

0 2 4 6 8 10 12 14 16 18 20 22 24
t/h
B4 Limis Tk E #kimE 0 RE R R H
HERSLMERITLE
Fig.4 Comparison of model checking results and
measured results of time-varying coefficient of inflow rate
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Fig.6 Simulation results of maximum velocity of drainage

pipe network under dry weather condition
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Fig.8 Simulation results of maximum velocity of drainage

pipe network under rainfall condition
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