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RATE-DEPENDENT PULL-OUT BEARING CAPACITY OF PILES
BY SIMILITUDE MODEL TESTS USING SEEPAGE FORCE

Tatsuya KATO and Takaji KOKUSHO

Pull-out test of model piles was conducted by varying the pull-out velocity and skin friction of piles us-
ing a seepage force similitude model test apparatus. Due to the seepage consolidation under the pressure
of 150kPa, the effective stress distribution in a prototype saturated soil of 17m could be successfully re-
produced in the model ground of 28cm thick, in which the pull-out tests were carried out. The pull-out
load rose to a peak value at small displacement, and then decreased to a residual value. At the same time,
pore pressure in the vicinity of the pile decreased due to suction near the tip and the positive dilatancy
near the pile skin. The maximum pull-out load, pile axial load, side friction and the corresponding dis-
placement increased dramatically with increasing pull-out velocity. It was found that these rate-dependent
trends become more prominent with increasing skin friction.
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