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Standard finite element methods (FEM) require finite element (FE) meshes that are fitted
to discontinuities for solving problems containing interfaces. Creating such meshes is te-
dious and prone to error, rendering the technique inadequate for problems with evolving
interfaces or when boundaries are not known a priori. Enriched finite element meth-
ods (EFEMs) offer an elegant solution to these types of problems. By augmenting the
standard FEM space with enrichment functions that incorporate adequate interface kine-
matics, EFEMs enable a complete decoupling between discontinuities and FE meshes.
Within EFEMs, the Interface-enriched Generalized Finite Element Method (IGFEM)
was proposed to simulate interface problems by placing enriched degrees of freedom along
discontinuities [1, 2]. In this presentation we overview IGFEM recent developments by
reviewing ongoing work on interface problems and delving into field gradients recovery,
coupling of non-conforming meshes, contact, and level set-based topology optimization for
which we showcase the procedure for tailoring fracture resistance of brittle structures [3].
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