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The thick level set (TLS) method is a nonlocal damage method, in which the width of
the damaged band is directly controlled by a model parameter and damage development
is governed by energy-based evolution of a level set field [1]. Stiffness recovery under
compression in the damaged zone is necessary to obtain a realistic response, but can give
rise to problems in presence of large shear deformations across the crack [2].

A new version of the TLS has been proposed where a discontinuity is added in the dis-
placement field [3]. On the discontinuity, stiffness recovery under compression can be
achieved without prohibiting free sliding deformations. However, the new version has
only been shown to work for cases with a priori known crack path.

In this contribution, the idea to introduce a discontinuity in the thick level set model
is further explored with attention for cases with non-trivial crack patterns. The key
challenge is to determine the position of the discontinuity at the center of the damaged
band. A structured approach to extract this information from the level set field has been
developed, which is then used to insert a discontinuity in the displacement field. Cohesive
tractions are introduced across the discontinuity with a cohesive damage variable that is
also driven by the level set evolution. The ability of the method to model crack growth
for various loading scenarios is demonstrated including cases with crack branching or
merging.
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