55 50 B4 9 )
2022 /£ 9 A

] f K “F 2 4 CH R B R0
JOURNAL OF TONGJI UNIVERSITY (NATURAL SCIENCE)

Vol. 50 No. 9
Sep. 2022

NEHS: 0253-374X(2022)09-1331-08

DOI:10. 11908/j. issn. 0253-374x. 22129

BT KN E ROEFHTR5 K E MR
HEXEA
BALEE I EREY, JRR, AL, R

(1. B AR 5 TRERE, 1 20009252, [FBF R 15 Yt il 5 96 IR AL oT R R T S0 =, 11 2000925
3. [ KITK MBS E FTE A6 2, LI 200092;4. [Ty iTsYedaiil 54 S22 2 m5Ebe , i 200092)

TE . M FKM AT EER X, 5K EE RS 58
KAEHL TR AE B I 5 K IG B BE . = T
A BT R RARSL e LA A PR A 5 B )y vk
PRVESE 2%, IS AR MELUE) o V5 /K4S AR B HE 1 A il
LTS AR BRI, S, R RDRE T RERLS , dEsT
T i T KA M DX KA TE A S (AR 3 3 A R K
32BN S SRS A H K AR B, R & T TS KA M)
MRV BUEIE AR o B AR T ARSI T V5 7K A )
15T SEBIBGIE , 25 5 R BH AL TR 2 K 00 R K A8 i i
HEATRENT , AT WA S A XHR 22N T 5%, FE LT
e ARG T W R X T A S R 5
i) , 25 SR R B LR W 60 %6 A5 A, SO (I A vk S N A
RO RITIRR] 759 F194% .

KA o KA AEE B ; i KA AR
PESES: TU992;X52 SCERFREERD . A

Numerical Analysis and Location of
Sewer Network Damage Based on
Groundwater Infiltration Inversion

XU Zuxin'**,  WANG  Siyu',
YIN Hailong"***, CHU Wenhai'***
(1. College of Environmental Science and Engineering, Tongji
University, Shanghai 200092, China; 2. State Key Laboratory of
Pollution Control and Resource Reuse,
Shanghai 200092, China; 3.
Water Environment of the Ministry of Education, Tongji
University, Shanghai 200092, China; 4. Shanghai Institute of
Pollution Control and Ecological Security, Tongji University,
Shanghai 200092, China)

LIU  Shuya',

Tongji University,
Key Laboratory of Yangtze River

Abstract:

groundwater into sewer systems, which seriously affect

Pipe damages will lead to the infiltration of

the efficiency of urban sewage treatment in areas where
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the groundwater level is higher than the buried depth of
the pipeline. Cities with busy traffic and high-rise
buildings make it difficult to dig damaged pipes. In
addition, the physical detection method is very labor-
intensive and even hard to perform. Therefore, in areas
with high groundwater level, a particle swarm
optimization methodology in conjunction with hydraulic
model computation and water level monitoring was
proposed to identify sewer defect. The method was
demonstrated in the sewer system of a certain city. The
damage points were determined by quantified
groundwater infiltration flow based on water level
monitoring and flow calculation, with a relative error less
than 5%. Meanwhile, the influence of the monitoring
points on the optimization model was discussed. 60% of
the total nodes was selected as the optimal number, and
the location precision rate and location recall rate are 75%

and 94%, respectively.

Key words: sewer network; pipe damage;

groundwater infiltration; optimization algorithm
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Fig. 1 Technical roadmap of sewer defect diagnosis
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Fig. 2 Schematic diagram of optimization localization model for identifying sewer damage
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