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EFFECT OF SURFACE LAYER FREEZE TO SOIL-PILE INTERACTION IN
ROCKING MOTION

Takashi SATO, Kazuo KONAGALI, Takaaki IKEDA and Osamu HATAKEYAMA

To assess earthquake resistance of new or existing structures and predict earthquake damage to structures,
it is important to properly evaluate the response of the structure at the time of the earthquake. In cold regions
however, where the ground can freeze in winter, the dynamic soil-foundation interaction can change with
the change in the density and stiffness of the frozen side soil. This paper examines in a quantitative manner,
the influence of ground freezing on the dynamic soil grouped piles interaction in rocking motion. It is shown
herein that thicker the frozen soil is, the less significant is the rocking component of the kinematic interac-
tion. It is also shown that the pile cap stiffness in rocking motion is uniquely described in terms of the ratio
between freezing depth L, and characteristic length of the grouped piles L, = VEL ok /1, where pu is the
shear modulus of side soil, and the bending stiffness of the grouped piles E1,,; is evaluated following the
same procedure as that used for the evaluation of bending stiffness of a reinforced concrete beam. Namely,
El .k 1s assumed to be equal to the sum of the Young’s-modulus-weighted products of all the elementary
areas of piles times their squared distances from the centroid of the cross-section.



