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Theoretical solutions of soil-squeezing effect due to pile jacking considering
geometrical characteristics of apile

GAO Zi-kun**?2 SHI Jian-yong®
(1. Civil Engineering Department of Putian University, Putian 351100, China; 2. Geotechnical Research Ingtitute of Hohai Universty,

Nanjing 210098, China)

Abstract: There are gill many imperfect hypothesises or theoretical difficulties needed to be solved in the current
energy-principle-based solutions of soil-squeezing effect due to pile jacking. The difficulties are as follows: boundary
conditions of interface between pile and soil, continuity conditions for interface in stratified soil and different geometrical
shapes of apile, etc. Especialy the geometrical shapes of pile have great influences on the severity rate of soil-squeezing effect
and displacement mode of soil around the pile and geometrical characteristics of pile holes. The curvilinear equation of quartic
polynomial is used to simulate the boundary of the pile hole to improve the presumption of previous research results which are
not well suitable. Then, the soil squeezing model dueto pile jacking is constructed, considering the effect of the final shape and
displacement boundary of pile wal, the stress free ground surface, the finity of pile length and the non-linearity of soil materials.
Finally, soil displacement, strain and stress solutions are obtained based on the variational principa. The present research
method can be the basis for further theoretical studies on soil-squeezing problems, and the results are valuable for the
engineering design and construction of pile foundation.

K ey wor ds: soil-squeezing effect due to pile jacking; space axis symmetry; boundary curve of pile hole; variational principal
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Fig. 2 Pile cavity expansion
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Table 1 Soil parameters
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