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Leakage detection of gravity flow drainage pipeline based
on geo-electrical current

Yang Dongfu' , Feng Hao', Qi Dunzhe®,Du Lipu®,Sha Zhou'

(1. State Key Laboratory of Precision Measurement Technology and Instruments, Tianjin University, Tianjin 300072, China;
2. Water Conservancy Engineering Construction Center of Ningxia Hui Autonomous Region ,Yinchuan 750002, China)

Abstract: The leakage of gravity flow drainage pipeline will bring many adverse consequences. But, due to the particularity of gravity
flow drainage pipeline, many existing pipeline leakage detection methods are difficult to be applied. To solve this problem, this article
proposes a detection method based on the geo-electrical current, which uses leakage holes to connect the inside and outside of the
pipeline, and determines the leakage by measuring the current between the electrode moving in the pipeline and the electrode fixed on
the ground. The basic working principle of the method is described in this article, and the detection system is designed based on the
method above, and the experimental platform is established to test the detection effectiveness of the proposed method. When detecting a
10 m long buried pipeline, the maximum location error is about 0.4 m, which indicate that this detection system can accurately locate
the leakage location, and with better probe positioning method, the error will be futher reduced. According to the measured spike current
value, 9 circular leakage holes with the diameter gradient of 0. 5 mm can be clearly distinguished. Nine groups of measured data are used
to train the neural network, the mapping relationship between the spike current value and the leakage hole size is roughly obtained,
which shows that the leakage hole size can be roughly estimated according to the detection results.
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Fig. 1 Principle of the detection
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Fig.2 Geodetic equivalent model
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Fig.3 Simulation result of the equivalent geodetic model
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Fig.7 Simulation result of pipeline model
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