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The Virtual Element Method (VEM) [1] directly emanates from the Mimetic Finite Difference 
Method and can be regarded as a generalization of the Finite Element Method, that is capable of 
dealing with very general polygonal or polytopal meshes. The fundamental feature of VEM is the 
introduction of a suitable projector operator which approximates the bilinear form characterizing the 
weak formulation of the continuous problem, so that the explicit construction of the elemental basis 
functions can be avoided. The VEM has recently aroused significant interest also in structural 
mechanics, where it has been applied, among others, to linear and finite elasticity problems [2-3]. In 
particular, polygonal and polytopal meshes can be especially suited to complex domains, such as 
those occurring in bodies with cracks or re-entrant corners. Unfortunately, such problems involve 
additional difficulties due to the existence of discontinuities and singularities in the unknown fields. 
In the last decades, this issue has been successfully addressed by the eXtended Finite Element 
Method (XFEM) [4,5], which relies on the enrichment the approximation space by means of 
additional shape functions specifically tailored to reproduce the non-smooth features of the expected 
solution.  
This contribution aims to investigate the capability of VEMs to approximate solutions with jump 
discontinuities and vertex singularities for the Laplace problem. This goal is achieved by enriching 
the virtual element function space with suitable additional basis functions. The advantages of the 
proposed eXtended VEM will be discussed through representative numerical examples. 
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