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i i ) In this research, influence of a microscopic random variation in heterogeneous
materials, in particular a porous material, on homogenized material properties and stress fields is
investi?ated. As microscopic random variables, volume fraction, shape and location of holes in the

material are taken into account.

At first, influence of the microscopic random variations on the homogenized properties and the stresses
is analysed with the multiscale finite element method and the Monte-Carlo simulation, and the results
show necessity of the multiscale stochastic stress analysis for a reliability-based design of the
material. In particular, importance of considering the non-uniformity of the microscopic random variation
is indicated.

The numerical results on the stochastic homogenization analysis with the perturbation-based method are
compared with the results of the Monte-Carlo simulation and experiments, and validity and effectiveness

of the approach are shown.
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