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The hybrid discontinuous Galerkin (DG)/extrinsic
cohesive law (ECL) method was recently proposed
[1] to circumvent the drawbacks of the cohesive el-
ement methods. With the DG/ECL method, prior to
fracture, the flux and stabilization terms arising from
the DG formulation at interelement boundaries are
enforced via interface elements in a way that guar-
antees consistency and stability, contrarily to tradi-
tional extrinsic cohesive zone methods. At the onset
of fracture, the traction–separation law (TSL) gov-
erning the fracture process becomes operative with-
out the need to modify the mesh topology since
the cohesive elements required to integrate the TSL
are already present. This DG/ECL method has been
shown to be an efficient numerical framework that
can easily be implement in parallel with excellent
scalability properties to model fragmentation, dy-
namic crack propagation in brittle and small-scale
yielding materials, both for 3D problems and for thin
structures [1, 2].

In this work, following the developments in [3], the
DG/ECL method is extended to the study of compos-
ite materials failures at the micro-scale. The method
is applied to study the transverse traction of com-
posite materials in characteristic micro-volumes of
different sizes. The method captures the debonding
process, assimilated to a damaging process before
the strain softening onset. It is shown that the den-
sity of dissipated energy resulting from the damage
(debonding) remains the same for the different stud-
ied cell sizes. During the strain softening phase, a
micro-crack initiates and propagates, in agreement
with experimental observations. After strain soften-
ing onset, the extracted macroscale cohesive law, ob-

tained by the method proposed in [4], is ultimately
shown to converge for the different cell sizes. The
predicted behaviors are then compared to experi-
mental results obtained from laminate tests, and are
found to be in good agreement.
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