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Computational simulation of jacking force based on spherical
cavity expansion theory and friction fatigue effect
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(1. Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China; 2. Qingdao Technological University, Qingdao 266033, China)

Abstract: According to penetration mechanism of jacked pile, the expansion of a series of spherical cavities in semi-infinite space is
used to simulate the process of pile installation; and soil is assumed as Mohr-Coulomb material. By using the theory of spherical
cavity expansion, imaging method and Boussinesq solution, the surface stresses is corrected; then ultimate frictional resistance and
end-bearing capacity can be confirmed respectively. The data from field test show that the effect of friction fatigue during installation
is obvious; and the relevant formula of friction fatigue is presented; then the computation formula is deduced based on the factors
above. It is proved that this method is feasible because the values calculated by the presented formula with software Matlab6.5 are
consistent with the field test results in Taiyuan of Shanxi Province under given depth.
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Fig.1 Simulation penetration of pile
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Fig.2 Sketch of imaging method
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Fig.3 Distribution of friction of different
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Fig.6 Comparison between calculation and test values
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