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BUCKLING ANALYSIS OF SPANNING PIPE BURIED
IN LINEAR ELASTIC SOIL
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(1. School of Mechanical and Electronic Engineering, Tianjin Polytechnic University, Tianjin 300160, China;

2. Institute of Mechanics, CAS, Beijing 100080, China)

Abstract: Buckling equation of the spanning pipe partially buried in elastic soil is established. Bending
equations of the spanning section and the buried section with axial compression are built with small deflection
beam theory. Based on stiffness and deformation characteristics of the buried section, more suitable boundary
conditions for the spanning section are obtained. Buckling equation of the spanning section is presented in
symmetric buckling mode and anti-symmetric buckling mode, and buckling loads under different soil stiffness
coefficients are given by numerical method. Research shows that the buckling load coefficient of the spanning
pipe is related to the soil stiffness coefficient only. Simply supported beam model is only suitable for the case of
specific soil stiffness, and fixed-fixed supported beam model should be adopted for the case of very large soil
stiffness. The buckling analysis of the spanning pipe with buried sections can be performed with the proposed
method.
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Fig.1 Calculation model of spanning pipe in linear elastic soil
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Table 1  Axial force coefficient of buckling load under different soil stiffness

2 1

2 3

Ao x10™ %10~ x10 x10 x10

1.0 0.00995039 0.095310 0.692078 2.29499 3.78171 4.79812
2.0 0.0198026 0.182316 1.09250 2.81443 4.07581 4.83756
3.0 0.0295588 0.262340 1.37179 3.09429 4.21640 4.85519
4.0 0.0392207 0.336407 1.58441 3.27896 4.30350 4.86575
5.0 0.0487901 0.405332 1.75489 3.41357 4.36443 4.87297
6.0 0.0582688 0.469764 1.89639 3.51777 4.41019 4.87831
7.0 0.0676585 0.530246 2.01682 3.60176 4.44624 4.88247
8.0 0.0769608 0.587219 2.12125 3.67148 4.47561 4.88582
9.0 0.0861774 0.641058 2.21315 3.73064 4.50015 4.88860
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