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RESPONSE VARIABILITY OF UNDERGROUND STRUCTURES CAUSED BY
SPATIAL VARIABILITY OF SOIL PROPERTY

Akihito HATA, Katsuyuki SAKASHITA, Yukio SHIBA and Junji KIYONO

It is important to consider the spatial variability of soil properties to evaluate the uncertainty of dynam-
ic response of subsurface structures and surrounding ground induced by earthquakes. Although there are
many proposed models for generation of stochastic fields, few researches have been conducted to evalu-
ate the response variability of the system which has those stochastic fields. This paper examines the re-
sponse variability of the underground structures and surrounding ground modeled with random field sub-
jected to earthquake ground motion. Series of Monte-Carlo simulations were conducted for linear and
nonlinear models under various conditions. From those results, it turned out that the response variability
can be estimated with the variance function proposed by Vanmarcke for liner model and that for nonline-
ar model, the variance of the response becomes much larger than estimated by variance function when the
ratio of local averaging length and correlation length takes a certain value corresponding to each response
to be examined.
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