11th World Congress on Computational Mechanics (WCCM XI)
5th European Conference on Computational Mechanics (ECCM V)
6th European Conference on Computational Fluid Dynamics (ECFD VI)

July 2025, 2014, Barcelona, Spain

NUMERICAL HOMOGENIZATION OF RANDOM
MICRO-STRUCTURES FOR STRUCTURAL MECHANICS

R. Cottereau

Laboratoire MSSMat, Ecole Centrale Paris, CNRS, grande voie des vignes,
F-92995 Chatenay-Malabry, regis.cottereau@ecp.fr

Key words: Random homogenization, Stochastic mechanics, Multiscale problems, Euler-
Bernouilli beam model, Arlequin method.

I
I
I
I
/h i
I
I
I
I

Figure 1: Coupling configuration for the homogenization problem: the beam model is present everywhere
Fp x § = Q, and the sample microstructure {2, is placed in the middle.

We describe a numerical homogenization method that yields the beam parameters corre-
sponding to a homogenized stochastic solid model in a slender domain. This method is
based on a novel volume coupling technique for random solid models and deterministic
beam models [1, 2], in the Arlequin framework, that is also described in this paper. The
homogenization technique allows to use beam models, that are more practical from a
numerical point of view for many industrial applications, constrained by information ob-
tained at the micro-structure level, where beam mechanics cannot be reasonably applied.
Two similar approaches are explored, extending the classical Kinematical and Statical
Uniform Boundary Conditions used in classical numerical homogenization and the differ-
ences in the identified parameters are discussed.
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