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Over the past decade, the use of analytical and computational tools for the prediction of the constitutive be-
havior of materials at two or more physical scales has been the subject of increasing interest. In particular, the
estimation of the effective parameters of a pre-defined macroscopic continuum constitutive model through
the analysis of a microscopic representative volume element (RVE) and the development of new macroscopic
constitutive models that result from the homogenisation of the response of a RVE has received considerable
attention [1,2].

Our main purpose in the present contribution is to further investigate the second category of applications in
order to determine macroscopic yield surfaces from the homogenized stress response Representative Volume
Elements containing voids. To achieve this purpose, several confined finite element models of the microstruc-
ture containing voids with distinct shapes and sizes were developed to capture the response of porous materi-
als. The prediction of macro scale yield surfaces was obtained from the solution of a boundary value problem
of the RVE based on the knowledge of the macroscopic deformation tensors and internal variables. In the case
of spherical voids, a comparison is made with Gurson ‘s yielding function [3]. Several matrix materials are con-
sidered, including both isotropic and anisotropic behavior. Whenever a pattern is found, analytical functions
are developed to define yielding surfaces, and compared with other existing solutions.
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