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A MODEL WITH THE SWELLING OUT OF RE-BAR FOR CAST IN PLACE
PILE AND ITS APPLICATION TO ESTIMATE THE EFFECT OF
KINEMATIC INTERACTION ON PILE FOUNDATION

Masahiro SHIRATO, Yoshitomi KIMURA and Jiro FUKUI

We generally suppose for pile foundations under severe earthquakes that some local postpeak regions
emerge on pile bodies around the pile top and the boundaries of different soil layers at the ultimate limit
state. Experimental results in the past for cast in place RC pile which is the most popular pile type show
that the postpeak behavior is caused by the collapse of cover concrete and the swelling out of reinforcement
bars. In this paper, we propose a simple constitutive model in which plastic buckling phenomenon is used
to describe the swelling out of reinforcement bars in case of applying a fiber element to pile body. Also we
use the inherent plastic buckling length of the pile body as the element length. Numerical check applied
the proposed model shows an approximate agreement with cyclic loading tests of model piles. Furthermore
we execute a dynamic analysis included the present model for a bridge pile foundation and indicate design
condition and criteria for kinematic interaction of pile foundations.
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