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Shaking table tests on buried pipelines in inhomogeneous soil under
transverse non-uniform excitation

HAN Jun-yan, GUO Zhi-ke, LI Li-yun, HOU Ben-wei, GAO Yun-hao, DU Xiu-li

(Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University of Technology, Beijing 100124, China)
Abstract: A series of multi-point shaking table tests are conducted on model pipelines to investigate the seismic response of
pipelines buried in inhomogeneous soil under transverse non-uniform seismic excitation. The acceleration and strain response
laws of the buried pipelines under different ground motion intensities are analyzed. The main conclusions are as follows: the
acceleration response of the pipelines is basically subjected to the acceleration response of the surrounding soil under uniform
and non-uniform excitation. The buried pipelines mainly exhibit longitudinal bending deformation. Under the higher uniform
seismic excitation, the peak strain of the pipelines in the transient zone where the soil properties change in the inhomogeneous
soil model is larger than that in the homogeneous soil model. The maximum peak strain is basically about 30% higher than that
in the homogeneous soil, However, the maximum strain peak is basically about 30% lower than that in homogeneous soil under
non-uniform excitation. The strain response of the pipelines in homogeneous soil under the higher non-uniform seismic
excitation is almost twice as large as that under uniform excitation, but then the strain response of the pipelines in
inhomogeneous soil does not change significantly. The test results can provide a reference for the seismic design of
large-diameter buried pipelines passing through inhomogeneous soil sites.
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Fig. 1 Shaking table system and suspension continuum model
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Table 1 Material parameters of pipelines
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Table 2 Loading events of shaking table tests
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Fig. 5 Layout of sensors of pipeline section
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Fig. 6. Acceleration responses of soils and pipelines under uniform excitation
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Fig. 7 Acceleration responses of soils and pipelines under non-uniform excitation
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