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FEM-8 — FEM as good as DEM for failure behavior of deformable body
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In the analysis of the mechanical behavior of deformable body, FEM is reliably and extensively
used since FEM is based on well-established continuum modeling and numerical analysis method
for BVP. However, when it comes to the analysis on failure behavior, interpolation by overlapping
smooth shape function used in FEM makes the situation difficult. Tedious techniques such as
remeshing or joint elements are needed. On the other hand, DEM is known to be an efficient
numerical computation method for failure-related problems. However, lack of rigorous method
to determine spring constants prevents DEM to be a popular method for analysis on failure
behavior of deformable body.

To cover the above mentioned problems on FEM and DEM, a new method for numerical
simulation for failure behavior of continuum has been developed. The new method proposed
here, namely, FEM-3, provides a rigorous block-spring model for deformable body with easy
treatment of failure. This model can be regarded as i) reformulation of DEM in the framework
of FEM, or ii) introduction of non-overlapping discontinuous shape function to FEM.

Key Words : failure phenomena, FEM, DEM, FEM-3
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