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Seismic Finite-Element Analysis of Buried Pipeline
Based on Contact-Element

CHEN Jia-wei, YE Zhi-ming, CHEN Ling-li
( Department of Civil Engineering, Shanghai University, Shanghai 200072, China)

Abstract: There are some simple models of pipeline with clearly different results. Interaction between the
pipeline and soil can be considered as pipe-soil contact. Based on the pipe-soil contact model, a 3D
finite-element model of bhuried pipeline and soil is established in the paper. Seismic responses of pipeline
and the axis stress are given. Comparison among several methods including the standard method, a
theoretical method, the beam-soil-spring model and the proposed pipe-soil contact model show that the
results of simple models are too small and not safe enough.
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Fig.1 Beam-soil-spring model
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Fig.2 Nonlinear model of axis spring
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Fig.3 Nonlinear model of transverse spring
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Fig.6 Contact element model Fig.7 Results of different methods
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Table 1 Axial stress of pipeline in earthquake
W G GRS WA B 1/ MPa
FFs HE(xg) (em-s™) #/cm Bt B ka7
1 0.1 10. 14 3.25 38.74 61.75 45.63
2 0.1 9.95 2.34 38.37 52.08 42.75
3 0.1 16.28 5.41 43.97 85.55 73.26
4 0.1 17.01 7.99 154.75 114.61 76.55
5 0.1 9.33 3.39 49.19 64.98 41.99
6 0.1 15.97 4.34 71.31 73.67 71.87
7 0.1 6.74 0.75 15.65 38.35 30.33
8 0.1 17.25 4. 65 73.47 77.10 77.63
9 0.1 18.13 4.63 73.86 76. 88 81.59
10 0.1 9.61 4.11 58.33 71.14 43.25
11 0.1 13.02 3.87 61.15 68.51 58.59
12 0.1 10.83 5.01 63.25 81.09 48.74
13 0.1 10.46 5.52 86.35 86.77 47.07
14 0.1 3.39 0.54 7.54 34.45 16.31
15 0.1 2.14 0.18 2.36 16.89 9.63
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