Strength and fracture of heterogeneous materials by
peridynamic simulations
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Abstract

Strength and fracture behaviors of heterogeneous materials depend on local stress con-

centrations, which appear in the vicinity of the pores or the interfaces. Consequently, it is of
crucial interest to understand the impact of the small-scale microstructure on the elastic and
failure properties of these materials. This problem concerns many industrial applications
such as concrete failure, particle-filled composites, cereal milling...
Numerical approaches are relevant tools to address such issues, especially when material
texture is complex or exhibit long-range correlations. Among available numerical methods,
peridynamics rely on a non local alternative framework of continuum mechanics and provide
a straightforward and versatile description of discontinuities such as cracks.

We applied a simple peridynamic approach called bond-based to the study of the quasi-
static failure of heterogeneous materials. A parallel (MPI) computer code was developed
and both mesh convergence and numerical efficiency were tested. Then failure behavior of
three materials were studied: porous, cemented granular and cellular materials. We focus
on one aspect of each system.
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