
Remeshing free, graph-based FEM allows
us to scale fracture simulations to very
high resolution volumetric meshes at
speeds faster than any other method
present in literature.
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Motivation
• FEM system matrix scales rapidly with 

increase in number of fracture fragments 
due to re-meshing [1].

• Other limitations in some methods include 
high computation cost [3] and presence of 
degenerate elements.

Solution
• Graph-based FEM [2] works on graph 

induced in a volumetric mesh.

• Hyper-elastic strain energy can be 
reformulated in terms of only edge lengths.

• Relabel the edges using a damage variable to 
mark them as fractured.

• The computational volumetric mesh never 
needs to be remeshed, so the size of the 
system matrix never increases.

• The visualization surface mesh is remeshed, 
for rendering.
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