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Abstract
In this work, we design and analyze a Discrete de Rham (DDR) scheme

for a contact mechanics problem involving fractures along which a model of
Tresca friction is considered. Our approach is based on a mixed formulation
involving a displacement field and a Lagrange multiplier, enforcing the contact
conditions, representing tractions at fractures. The approximation space for
the displacement is made of vectors values attached to each vertex, edge, face,
and element, while the Lagrange multiplier space is approximated by piecewise
constant vectors on each fracture face. The displacement degrees of freedom
allow reconstruct piecewise quadratic approximations of this field. We prove
a discrete Korn inequality that account for the fractures, as well as an inf-sup
condition (in a non-standard H−1/2-norm) between the discrete Lagrange mul-
tiplier space and the discrete displacement space. We provide an in-depth error
analysis of the scheme and show that, contrary to usual low-order nodal-based
schemes, our method is robust in the quasi-incompressible limit for the primal
variable (displacement). An extensive set of numerical experiments confirms
the theoretical analysis and demonstrate the practical accuracy and robustness
of the scheme.
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