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NONLINEAR KINEMATIC INTERACTION RESPONSE OF BATTER PILE —
CENTRIFUGE VIBRATION TESTS

Takashi TAZOH, Jiho JANG, Yoichi TAJI, Hiroyuki KIMATA, Yasunobu SAKAI,
Masato SAITOH and Chandra GOIT

We carried out centrifuge tests to clarify the seismic behavior of batter-pile foundations. A vertical-pile
foundation and a batter-pile foundation without the presence of a superstructure were installed parallel to
each other in a soil container filled with dry sand, and were excited simultaneously. Through a comparison
of the acceleration and displacement response of the footing, as well as the axial and bending strains of the
piles for the two pile foundations, the nonlinear kinematic response of the seismic behavior of the batter-
pile foundation was experimentally investigated.

The main conclusions of the study are as follows:

1) The response of the footing of the vertical-pile foundation to motion to the right is clockwise rotation.
On the other hand, that of the batter-pile foundation is rotation in the opposite direction to that of the
vertical-pile foundation.

2) The aseismicity for the horizontal acceleration of the footing can be improved by using batter piles in
almost all frequency ranges.

3) Bending and axial strains of the batter-pile foundation are larger than those of the vertical-pile
foundation. In other words, batter piles require large cross-sectional capabilities to compensate for their
aseismicity.

4) The effect of the aseismicity of the batter-pile foundation increased and the bending and axial strains at
the pile head of the batter pile approached those of the vertical pile as the maximum acceleration of the
input motion increased. These phenomena are considered to be related to soil stiffness reduction induced
by soil nonlinearity.
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