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Two Problems in the Strength Assessment of Offshore
Pipelines

ZENG Xiao-hui XING Jing-zhong LIU Chun-tu WU Ying-xiang
(Division of Engineering Sciences, Institute of Mechanics, Chinese Academy of Sciences)

Abstract

Offshore pipelines are indispensable structures during the marine petroleum exploitation. Once
pipelines fail, the consequence will be severe. Trenching and lifting of pipelines are two important operation
states. Strength analysis of these two problems is full of difficulties: a) the boundary is moveable; b) the soil
at the step should be taken as elastic support, while such treatment will make boundary conditions more
complex; ¢) lifting of pipelines is an intrinsic non-linearity problem, which is hard to solve.

In this paper, the methods to solve these two problems are presented. Linear beam theory is adopted to
analyze trenching, the support of step is treated as linear spring. Nonlinear beam model is used to simulate
pipelines in the state of lifting. Shooting method is adopted to solve the generated differential equations.

Finally, numerical examples are given.
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