23 2 Vol.23 No.2
2006 2 Feb. 2006 ENGINEERING MECHANICS 173

1000-4750(2006)02-0173-04

* 12 1 1

(1. , 100080; 2. , 730050)

0343 A
BUCKLING ANALYSIS OF BURIED SPANNING SUBMARINE PIPELINE
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(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China;

2. School of Science, Lanzhou University of Science, Lanzhou 730050, China)

Abstract: This paper presents a buckling analysis of buried spanning submarine pipelines under axial
compressive force caused by thermal expansion, in which the seabed stiffness is taken into account. Traditional
methods treat each span segment as a simply-supported beam or clamped-clamped beam in practice. A new
approach is developed based on Euler-Bernoulli beam theory, taking into account the linear elastic stiffness of
seabed and temperature-driving axial force. A fourth order ordinary differential equation governing buried
segment in elastic seabed and spanning segment under self-weight and axial compressive force is established and
solved. The static deflection and internal force function of both segments are obtained in closed form. Stability
criteria of buried segment and spanning segment are established through analyzing the characteristics of static
deflection.
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Fig.1 Static analysis model of buried submarine spanning

pipeline under thermal loading
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Fig.2 Variation of deflection at mid-span vs axial

compressive force under different seabed stiffness
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Fig.3 Variation of bending moment at mid-span vs axial

compressive force under different seabed stiffness
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Fig.4 Buckling load of spanning pipeline under different

seabed stiffness
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