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Abstract

This study investigates the challenge of unrealistic stress predictions that arise when as-
sociating cohesive interface energy with standard linear elasticity, building upon findings in
(1). We focus on anti-plane elasticity under mode III loading, leveraging the Linear Elastic
Fracture Mechanics (LEFM) solution (2). The traditional approach can lead to situations
where predicted stress components exceed the fracture strength of the material.

To address this, we incorporate a relaxed bulk energy approach from (3). This approach
utilizes a quadratic law for small strains, transitioning to linear growth upon reaching a crit-
ical strain threshold specific to the material. This modification ensures a well-posed problem,
paving the way for a viable solution.

We validate our approach through numerical simulations showcasing crack nucleation and
propagation along a predefined path. The results show adherence to the stress yield condi-
tion, supporting the effectiveness of our methodology in overcoming the limitations of the
traditional approach.
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