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In this paper, the effective properties of random heterogeneous (two-phase) media with
arbitrarily shaped inclusions are computed in the framework of the extended finite ele-
ment method (XFEM) coupled with Monte Carlo simulation (MCS). The implementation
of XFEM is particularly suitable for this type of problems since there is no need to gener-
ate a new finite element mesh at each MCS [1]. The inclusions are randomly distributed
and oriented within the medium while their shape is implicitly modeled by the iso-zero
of an analytically defined random level set function, which also serves as the enrichment
function in the framework of XFEM. The analytical function used is a random ”rough”
circle defined by a set of independent identically distributed (i.i.d.) random variables
and deterministic constants governing the roughness of the shape [2]. Homogenization is
performed based on Hill’s energy condition and MCS. The homogenization involves the
generation of a large number of random realizations of the microstructure geometry based
on a given volume fraction of the inclusions and other parameters (shape, spatial distri-
bution and orientation). The influence of the inclusion shape on the effective properties
of the random media is highlighted. It is shown that the statistical characteristics of the
effective properties can be significantly affected by the shape of the inclusions especially
in the case of large volume fraction and stiffness ratio.
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