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ig Abstract
gg The present paper aims at modeling complex fracture phenomena where different damaging
22 mechanisms are involved. For this purpose, the standard one-variable phase-field/gradient
23 damage model, able to regularize Griffith’s isotropic brittle fracture problem, is extended to
24 describe different degradation mechanisms through several distinct damage variables. Asso-
gg ciating with each damage variable a different dissipated fracture energy, the coupling between
27 all mechanisms is achieved through the degradation of the elastic stiffness. The framework
28 is very general and can be tailored to many situations where different fracture mechanisms
29 are present as well as to model anisotropic fracture phenomena. In this first work, after a
30 . . . . . .
31 general presentation of the model, the attention is focused on a specific paradigmatic case,
32 namely the brittle fracture problem of a 2D homogeneous orthotropic medium with two
33 different damaging mechanisms with respect to the two orthogonal directions. Illustrative
2‘51 numerical applications consider propagation in mode I and II as well as kinking of cracks as
36 a result of a transition between the two fracture mechanisms. It is shown that the proposed
37 model and numerical implementation compares well with theoretical and experimental re-
38 sults, allowing to reproduce specific features of crack propagation in anisotropic materials
28 whereas standard models using one damage variable seem unable to do so.
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