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Earthquake leakage analysis of the water supply pipeline
network based on Monte Carlo simulation

Zou Riqging s Guo Endong, Yu Tianyang . Li Qian ,Li Hongxu
(Institute of Engineering Mechanics; Key Laboratory of Earthquake Engineering and Engineering Vibration,
China Earthquake Administration, Harbin 150080, P. R. China)

Abstract: The damage probability and the leakage level of pipelines in different earthquake intensity were
calculated according to earthquake damage evaluation model and probability theory for the reason of
studying the leakage and hydraulic characteristics of water supply network in ground motion. The reduction
coefficient was introduced to improve the seismic reliability analysis of the pipe section, by means of
comparing with the traditional calculation method, the rationality was verified. Monte Carlo simulation
technology application in the service of water supply network was developed, with considering leakage and
burst of pipes as well as compiling the program. the earthquake leakage of a large-scale water supply
pipeline network had been calculated. The result is consistent with those of the actual earthquake disasters
and provides an effective means for evaluating the failure state of the seismic function of the water supply
pipeline network.
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Fig. 1 The water supply pipeline network
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Fig. 2 Probabilities of pipelines in different failure states
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Fig. 3 Earthquake damage rates of different intensities
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Table 1 The number of leakages and pipe bursts

in water supply network R
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0 0 1 0 91 3 196 3
0 0 1 0 85 1 211 5
0 0 0 0 80 0 190 6
0 0 1 0 65 2 201 2
0 0 0 0 79 1 203 5
0 0 1 0 67 0 208 2
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Fig. 4 Calculation results of leakage rate of pipeline network
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