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Abstract: With the expansion of pipeline system in China, the safety and integrity of buried pipelines are increasingly threatened by
earthquakes, which can cause pipeline failures such as fracture, deformation and damage, and buckling instability, or in severe cases,
even lead to leakage, fire, explosion, and other major accidents. With a systemic review of 55 cases of pipeline failures caused by
earthquakes globally, the main causes, forms and consequences of pipeline failures due to earthquakes are investigated, and the failure
patterns are analyzed statistically from the prospective of earthquake magnitude, pipeline type, and failure mode, in order to guide
the construction and operation of buried pipelines. The following results are obtained. First, the number of pipeline failures caused by
earthquakes is increasing annually, especially that of pipelines crossing seismic fault zones. Second, urban natural gas and water supply
pipeline systems, due to their concentrated distribution and complex routing, are more prone to damage during earthquakes and are often
accompanied by severe secondary disasters. Third, the majority of buried pipeline failures are caused by earthquakes of magnitude 6.0
or above, and failure modes are mainly fractures and leakages (53.3% and 29.0%). Third, permanent ground deformations such as fault
displacement, earthquake-induced landslides, and soil liquefaction are the main causes of pipeline failures, with 72.8% coming from fault
activities. In conclusion, the statistical analysis of pipeline failure cases reveals the failure patterns and characteristics of buried pipelines
under seismic action, providing reference for the earthquake-resistant design, the risk assessment on pipelines in the case of earthquake,
and the safe operation and maintenance of buried pipelines.
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