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A Method for Numerical Diagnosis of Sewage Pipe Network Based on Coupling
of Model and Water Quality Characteristic Factors
MIAO Wei-bo, LIU Guo-qing, = WANG Rong-he
(Shenzhen Texen Science & Technology Water System Engineering Co. Lid., Shenzhen 518101,
China)

Abstract: This paper proposed the numerical diagnosis method “pipe network hospital” based on
the combination of pipe network model and multi-parameter intelligent online monitoring equipment,
which was capable of analyzing the attributes of static facilities and solving the topology and status
problems of pipe network. In addition, the method could also analyze the dynamic operational data to solve
the monitoring and operational problems of pipe network. The spatial distribution of sewage pipe network
inflow and infiltration in the service area of a sewage treatment plant in Shunde District, Foshan City was
analyzed, and the volumes of sewage overflow and inflow caused by external water were calculated. There
were 81 overflow discharge outlets, 2 isolated pipe sections, 1 large pipe connecting small pipe and 1
reverse slope pipe section in the main sewage pipe network. The sewage treatment plant was operated at a
high water level for most of time, resulting in sewage overflow. Therefore, the current water depth of the
terminal manhole should be reduced from 7.50 m to 6.22 m to ensure that no sewage overflow occurred at
each overflow mouth in the dry season. In the local section which accounted for 6.7% of the total length of
the sewage pipe network, the inflow caused by external water accounted for 47.3% of the total inflow.
Therefore, repairing the three sections of sewage pipe network with serious or relatively serious inflow

problems could significantly reduce the inflow level of the entire network system.
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pipe network hospital; inflow and infiltration
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Fig.1 Layout of sewage pipe network system
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Fig.2 Diagnostic model of inflow and infiltration in pipe

network
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Fig.3 Algorithm model for the overall inflow and

infiltration of sewage pipe network
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Fig.4 Algorithm model for inflow and infiltration of

nodes in sewage pipe network
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Fig.5 Preliminary layout of monitoring points
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Fig.6 Change of water quality concentration
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Fig.7 Layout of the optimized monitoring points
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Fig.8 Change of simulated water surface profile at

monitoring points of main sewage pipeline

3.2 UILETJ'_LIIE

F2 M5 K BT LLA W A5 A7 A [ B 22 512
WAL et 5 AL 350 o A 6T o
F2 FTFEHENSAMAINRESEUTEREITLL
Tab.2 Comparison of measured and simulated flow

at monitoring points of main pipeline
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Fig.9 Topology analysis of pipe network
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Tab.3 Analysis of inflow of external water between

each pipe section
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Fig.10 Health status diagram of DMA zoning diagnosis

for sewage pipe network
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