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Abstract: The mechanism of soil plug formation and particles
movement were analyzed from the meso-scale with physical
model tests and numerical simulations. The container
consisting of four steel sheets and one glass side and aluminum

semi-model pile, was used to simulate the installation of open-

ks B 2010—12—01

ended jacked pipe pile in sand. The heights of soil-plug were
recorded during the pile jacking into sand with different
diameters and relative densities. The results show that, the
larger pile diameters are, the higher soil-plug heights are;
Conversely, the larger relative densities are, the smaller soil-
plug heights are. The course of soil-plug formation was
recorded from the transparent glass side and the process could
be divided into three stages. Especially, the trails of some
characteristic sand particles movement, porosities and contact
numbers were analyzed emphatically. The major axis
orientation and mean coordinate numbers of sand particles
which located in pile-soil interface were analyzed with the
software Gepdip. Results show that the original structure of
and the

particles have been redistributed. Then, with the results of

particles are disturbed and rotated intensively,

model test, the numerical model was established and the
which could take both

squeezing effects and plugging effects into consideration

driving process was simulated,

simultaneously. The behaviours of the numerical model are
consistent with the results of physical model test. It indicates
that PFC? is capable of simulating the process of pile jacking
into sand.

Key words: open-ended pipe piles; plugging effects; model
test; particle flow; meso-scale
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Fig.2 Relationship between soil plug

length and pile penetration
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Fig.4 Particle movement during the first stage
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Fig.5 Particle movement during the second stage
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Fig.6 Particle movement during the third stage
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