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Fig. 2 Adaptive meshing Fig. 3 Load curve from a single hammer blow
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Fig. 4 Changes in level stress of soil around pile at a penetration depth of 9. 876 m
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Fig. 6 Changes in Mises stress of soil outside the pile with time at different points
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Fig. 7 Changes in horizontal stress of soil outside the pile with time at different points
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Numerical simulation analysis of driving methods
affecting soil around pipe pile

XU Bao-zhao', LI Sa', XIA Ling-xiao®, DAI Xu'
(1. School of Civil Engineering , Tianjin University, Tianjin 300072, China; 2. Tianjin Housing Construction Co. ,
Lid. , Tianjin 300000, China)

Abstract; The finite element method (FEM) is used to simulate the penetration process of a pipe pile and the
stress of the soil mass around the pile changing with depth is simulated and analysed. Pile driving is a highly
nonlinear process and large deformation problems can hardly be solved by a common method by contacting and
meshing. Those problems can be solved by ALE meshing technology and a “zipper-type” method. In this paper, the
penetration process of an open-ended pipe pile with diameter of 2. 134 m into clay soil is investigated by ABAQUS.
And the following installation methods are considered; pile jacking and impact driving. The horizontal stress of the
soil mass inside the pipe pile is higher than that of the soil mass outside according to the soil stress inside and
outside the pile changing with the depth in the pile penetration process. So, soil plugging appears in the pile jacking
more easily than that in the impact driving and squeezing effect is relatively obvious. By analyzing the stress
changing with time at some points in the soil mass around the pipe pile during the driving, the increase of the stress
of the soil mass around the impact pile is lager than that in the pile jacking, and so is the sphere of influence in the
soil mass around the pipe pile. Therefere, this effect should be taken into consideration to evaluate the bearing

capacity of the pipe pile.

Key words finite element method ; large deformation; open-ended piles; pile jacking; impact driving; penetration

process; changes in stress



