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Numerical simulation based buckling failure mechanism and economic optimization
of submarine pipelines

Kong Fei, Gao Yuanyuan (CNOOC Energy Development Equipment Technology Co., Ltd., Tianjin 300450,
China)

Abstract: Subsea pipelines are the core facilities for deep-sea oil and gas development, and buckling failure is one of
the main risks for their safe operation. This article takes the buckling failure induced by bending moment, water pressure,
and geological factors as the research object, and uses numerical simulation methods to analyze the stress distribution
and buckling critical characteristics of pipelines under different working conditions, clarifying the failure mechanism;
Further based on simulation results, economic optimization strategies are proposed for the entire design, construction, and
operation cycle, including parameter optimization, risk prediction, and repair plan rehearsal, to achieve a balance between

safety and cost, providing theoretical and practical support for subsea pipeline engineering,
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