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Pseudo-static analysis of overall stability of slopes of high pile wharves
subjected to earthquakes
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Underground Engineering of Ministry of Education, Tongji University, Shanghai 200092, China)

Abstract: The pile-supported wharf is a common type of coastal structures, and the slope of pile-supported wharf may
experience the overall instability and large lateral deformation during earthquakes. The upper bound limit analysis method is
used to assess the pseudo-static stability of a slope of the pile-supported wharf. The stability effects of pile rows on the slope is
simplified to a trapezoidal distributed force, the critical seismic coefficient is derived using the log-spiral failure mechanism,
and the minimum upper bound solution for the critical seismic coefficient and the corresponding critical slip surface are
determined through optimization. To verify the rationality, the results obtained from the proposed method and the finite element
limit analysis are compared through a specific exmple. Furthermore, combined with the strength reduction method, the

influences of row-pile arrangement and soil strength on the seismic stability and failure mechanism of the slope are obtained.
Key words: pile-supported wharf; slope stability; earthquake; limit analysis
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Table 1 Comparison of critical seismic coefficients
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0.76 5 30 0.2473 02493  0.2521
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