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Study on submarine pipeline lateral global buckling and buckling failure criterion

LIU Run, HONG Zhaohui, LIU Wenbin

(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: Submarine pipeline is an important way for offshore oil transportation. In operation, pipelines are usually applied under high
temperature and high pressure to meet the needs of transport process, and the combined effect of high temperature and high pressure
will cause additional stress in pipelines. When the additional stress is greater than the resisting force due to the soil around pipelines,
it induces global buckling. Uncontrolled deformation leads to excessive bending which threatens the safety of pipeline system. It is
important to ensure that the limit states of pipeline section are not exceeded. This paper analyzes pipeline global buckling with three
kinds of methods: analytical method, specification method and numerical method. The critical buckling force of pipelines with different
imperfections is calculated and the critical force range is proposed to evaluate the buckling. This study also checks the limit state of a
post-buckling pipeline on the basis of the design parameter of a case with Det Norske Veritas codes. The applicability of the criterion
load control and that of displacement control is discussed as well. Results show that the load control criterion is stricter than the
displacement control criterion.
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