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ANALYTICAL CONSIDERATION OF RELATIONSHIP BETWEEN BASE
PLASTICITY RATIO AND INCREASED RESIDUAL DISPLACEMENT OF PIER
WITH SPREAD FOUNDATION AFTER EARTHQUAKE OCCUR AGAIN

Takumi OZAKI, Taisuke SANAGAWA and Gaku SHIRANE

Railway companies are required by society to restore the railway structures as soon as possible after
railway structures are damaged by an earthquake. The railway structures can be restored without large-scale
repair or replacement of the foundation when the inclination of the foundation doesn’t increase significantly
thereafter. In this study, the authors perform seismic response analyses in which the same earthquake occurs
continuously after the first earthquake. And, the authors analyze the related parameter to the increased
residual settlement and inclination of the foundation by the second earthquake (hereinafter referred to as
the increased residual displacement). The analyses show that the increased residual displacement has a high
relationship with the base plasticity ratio after the first earthquake; Bottom plasticity ratio is the ratio of the
area with the loading history exceeding the ultimate bearing capacity on the bottom surface of the founda-
tion. The increased residual displacement with the foundation on rock mass tends to be smaller than that on
a sand ground for the same bottom plasticity ratio after the first earthquake. The authors assume that is
because of the difference between sand and rock in the ratio of deformation modulus and ultimate bearing

capacity.
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