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In the present work, we propose a methodology to compute the response of structures
made of heterogeneous, random elastoplastic composites. The effective constitutive law is
provided by an incremental homogenization method (see e.g. [1]), which allows computing
very efficiently the stress-strain relationship at the integration points of the structure with-
out local calculations on the RVE. The accuracy of the method is enhanced by identifying
the coefficients of an empirical model related to the matrix, which provides a correction to
the initial incremental homogenization scheme solution. For this purpose, the size of the
RVE is determined for local microstructures consisting into random distribution of elastic
cylinders or pores in a von Mises elastoplastic matrix with nonlinear hardening. Unlike
previous approaches (see e.g. [2, 3]), we determine the size of the RVE by performing
a statistical convergence analysis not on the response of the microstructure, but on the
parameters of the empirical model used for the identification. Numerical results are pro-
vided to demonstrate the accuracy and the efficiency of the technique through structure
examples.
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