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Risk Assessment of Cross—fault Water Pipeline Based on Finite Element Simulation :
A Case Study of Ahong Main Canal
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Institute of Engineering Risk and Disaster Prevention, Wuhan University, Wuhan 430072, Hubei Province, China)
Abstract: For large pipeline projects involving multiple seismic zones, it is very important to accurately assess the pipeline safety of typical
sites. For example, buried water pipelines crossing faults are inevitably adversely affected by fault displacement. This paper takes the fifth
section of the Ahong main canal pipeline in Yuxi area of the second stage diversion project in central Yunnan as an example to study the fail -
ure risk of pipeline under the action of active faults. The built—in pipe—soil interaction (PSI) element of ABAQUS software is used to estab-
lish a finite element model controlled by seismic displacement, taking into account the uncertainty of seismic displacement load, pipe
strength and undrained shear strength of soil, and the maximum axial tensile strain and compressive strain are used as the response values to
obtain the distribution of pipeline response. Based on the Monte Carlo simulation method, the failure probability of the pipeline under a given
working condition is calculated. Then, this paper studies the influence of earthquake magnitude, pipe wall thickness and filling depth on the

failure probability of the selected pipeline. Results show that the safety of buried pipelines across faults is very sensitive to the magnitude of
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an earthquake. Increasing the thickness of the pipe wall can reduce the probability of failure of the pipe while the depth of the buried pipe has

little effect on the safety of the pipeline.

Key words: fault displacement; pipeline; failure probability; finite element simulation; reverse fault
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Fig. 2 Schematic diagram of reverse fault displacement components
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Fig.12 Influence of wall thickness on pipeline failure probability
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