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Abstract

0il and gas pipelines serve as the “main artery” for national energy transportation and are crucial in-
frastructure for ensuring energy security and economic development. With the rapid expansion of
China’s oil and gas pipeline network and the increasingly frequent engineering blasting activities, the
seismic waves generated by nearby explosions are prone to cause catastrophic accidents such as plastic
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deformation of the pipeline, weld cracking, and even oil and gas leakage and explosion. Therefore, it
is urgent to conduct research on the dynamic response of pipelines under blast loads. This paper sys-
tematically reviews the research progress in this field both domestically and internationally, com-
pares the structural differences and material characteristics of buried and submarine pipelines, elab-
orates on the technical evolution and applicable boundaries of the three research methods (theoreti-
cal analysis, physical experiments, and numerical simulation), and focuses on analyzing the influence
laws of three core factors (blast angle, pipeline laying method, and service environment) on the vibra-
tion amplitude and damage mode of the pipeline. The research shows that a multi-dimensional research
system has been formed at present, but the coupling response mechanism of multiple fields under
complex conditions and precise safety criteria are still not perfect.
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Figure 1. Blasting operation schematic diagram
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Figure 2. Force calculation of buried pipelines under blast load conditions [7]
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Figure 3. Different experimental methods [8] [9]
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Figure 4. Different pipeline structures
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Figure 5. Different blast angles
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Figure 6. Common methods of pipeline laying
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