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Stress analysis of pipeline subject to surface load
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Abstract: Surface load results in foundation settlement and pipeline deformation. A numerical analysis of the stress and de-
formation of buried pipeline subject to surface load was performed using a 3D finite element model of pipeline-foundation system
considering pipe-soil interaction and tamping foundation. The results show that surface load induces local bending and ovaliza-
tion of pipeline due to non-uniform effects of overlying seil and tamping foundation. Softer overlying soil has greater influence on
pipeline deformation; the main effect of tamping foundation is to resist pipeline settlement, and the greater the differential value
of elastic modulus between overlying soil and tamping foundation, the greater the bending stress of pipeline at the edge of tam-
ping foundation. Internal pressure has a little effect to resist pipeline deformation. High stress and deformation oceur in a pipe-
line of thinner wall or larger diameter, and overlying soil has much effect to restrict ovalization of such a pipeline. Pipeline
ovalization increases approximately linearly with surface load. Allowable surface load may be determined according to ovaliza-
tion of pipeline.
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Fig.1 Model of pipeline subject to surface load
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Fig.3 Hoop stress distribution of inner and outer pipe wall
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Fig.6 Influence of tamping foundation on
vertical displacement of pipeline
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