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The object of the present work is the development of an innovative methodology for 2D fracture 
mechanics problems based on the Virtual Element Method (VEM).  
The VEM is a new technology for the approximation of partial differential equations, which can be 
interpreted as an evolution of modern mimetic finite difference schemes, and which shares the 
same variational background of the finite element method [1,2]. The main feature of the VEM is 
the possibility to construct an accurate Galerkin scheme with the flexibility to deal with highly 
general polygonal/polyhedral meshes, including “hanging vertices” and non-convex shapes, 
retaining the conformity of the method, i.e. the property to build an approximated solution which 
shares the same regularity features as the analytical solution of the problem under consideration. In 
many interesting cases, this means that the discrete solution is continuous across adjacent 
elements. Owing to the powerful features of the VEM in relation with mesh generation and 
enhanced topological tools, the analysis will point to assessing accuracy and efficiency in the 
aforementioned computational fracture mechanics problem presenting a comparison with more 
established techniques [3]. In particular, the analysis will point out some interesting issues made 
possible using the innovative method, which are more cumbersome when resorting to standard 
FEM, namely the easiness of fracturing and segmenting existing elements whenever a fracturing 
path crosses them.  
Based on a wide variety of material models and fracture domain setups, an extensive numerical 
campaign will show the efficiency and accuracy of the proposed methodology which can then be 
seen as a powerful alternative classical method. 
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