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Fig. 1 The constitutive relation of X-65 steel pipe
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Fig. 2 The force-displacement curve of equivalent spring
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Fig. 3 Nonlinear model of the soil spring in three directions
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Fig. 4 The distribution of S in the random sampling

process considering internal pressure in pipe
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Fig. 6 The cumulative distribution function schematic
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Fig. 7 The figure of sensitivity analysis results

considering internal pressure in pipe
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Reliability analysis of continuously buried pipeline subjected to settlement

LIU Chun-guang™'*, FENG Xiao-bo’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2. China Construction Design International, Shanghai 200235, China )

Abstract: The uneven settlement is one of the important factors which lead to the damage of the
buried pipeline. The means first-order second-moment method and Monte-Carlo method in ANSYS are
used to calculate the reliability of the buried pipeline considering the random variables, i. e.,
displacement of ground settlement, material parameters and internal pressure. Reliability coefficients
and failure probabilities considering or without considering the internal pressure are obtained. The
results obtained by reliability analysis show that the variability of settlement displacement has
important impact on the reliability of the buried pipeline subjected to the settlement. Compared with
the results which do not consider internal pressure, the failure probability which considers internal
pressure is larger and the reliability coefficient is smaller. It is also found that the variability of pipe

diameter and thickness has important impact on the reliability of the buried pipeline.

Key words: settlement zone; buried pipeline; reliability; first-order second-moment method; Monte-

Carlo method



