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Experimental Research on In-Situ Auto-Monitoring for Underground Sewage

Pipeline Leakage
GUO Lei', JIA Yong-gang'”, FU Teng-fei', LIU Xiao-lei', ZHAO Zhan-kun'

(1. Key Laboratory of Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao,
Shandong 266100, China; 2. Institute of Geo Environmental Engineering, Ocean University of China, Qingdao, Shandong 266100,
China)

Abstract ;: The leakage of underground sewage pipes may seriously affect the soil and the environment of groundwater. In this paper, an
in-situ. automatic monitoring device on basis of multi-electrode resistivity method was developed for the leakage of underground sewage
pipelines, and it was validated by a simulated experiment in laboratory that the feasibility of the new device is feasible for real-time
monitoring the leakage of underground sewage pipelines at many different groundwater levels. The experimental results indicated that
small leakage of sewage pipelines could be rapidly detected by the developed monitoring device when the pipeline was located in the
vadose zone. The leakage could also be monitored in a prompt manner when the pipeline was located near the groundwater level, and
the extent of pollutant leakage could be speculated with the gradient change in resistivity of the soil layer above the pipeline. When the
pipeline was located below the groundwater level, the device could only monitor the leakage if it reached a certain concentration to
produce notable changes in resistivity, because of the rapid mixing and diffusion of the pollutant in groundwater. The device set up in
this paper was found capable of real-time automatic monitoring the leakage of underground sewage pipelines buried in different depths
and groundwater levels.

Key words : underground sewage pipeline; leak; automatic monitoring; multi-electrode resistivity; simulated experiment
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Table 1  Basic properties of test sewage
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Fig. 1 Schematic diagram of the monitoring device

P, L 2 W 300 25 2 ) A/ D A A R AT 3k 20
f7, R AR BHINEAE B2 R 0. 012 Q, 73305 h
2.5 mm. ZWINEEE ORI IRIEIRIREL  Hb N KAz
Ak BRI | MK AR S A 2 A B )
.

1.3 HESmikE

(1) B IK Al

S SR K R R SF 21200 mm x 1000 mm x
300 mm , KA KR KRS 5 AT 35 K B4 A, 7T A
e BT 00T 0155 100 T PR VR ZE RS AR A 5 e
sl

(2) 154 isHisiE

SEH RN B AR 25 mm B SRV NS Qe is
WAL, 2K S m £ 3 m &M 10 cm FT—1H
23 mm ZEFLAE TS Y Py it il GE , PG4 1 m
KEEEL K.

1.4 SCR AL Rt

(1) SIS B b+ ik

FE 7RO T2 2 v BH S5 W0 B | SR S5 D
+ R E AR 30 {7 B, RS+ . fER
T 1 5% H L2380 4% 2 3R A 15205 e 38 i

2, s 2. s ARSI SE g AP £ 2 AR 60
BLE I Rub 1 5t , &l 3. /KA il A Bk
K EZBIR B AR L WS HOK , 2 2 LA EI
b LR A H .

B2 EFLMRME
Fig. 2 Location of the pipeline

3 BEXREFHER

Fig. 3 Electrical resistivity probe within the tank
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Fig. 4 Variation of soil resistivity in the leakage at the O cm level
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Fig. 5 Variation of soil resistivity in the leakage at the 30 c¢m level
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