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An Improved Mesh-free Crack Analysis Technique
Using a Singular Basis Function
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Abstract

In this paper, a new improved crack analysis technique by Element-Free Galerkin(EFG) method is proposed, in
which the singularity and the discontinuity of the crack are successfully described by adding enrichment terms
containing a singular basis function to the standard EFG approximation and a discontinuity function implemented in
constructing the shape function across the crack surface. The standard EFG method requires considerable addition
of nodes near the crack tip to capture the asymptotic stress field near the crack tip, but the proposed technique does
not need any addition of nodes or modification of the model. In addition, the proposed method significantly decreases
the size of system of equation compared to the previous enriched EFG method by using localized enrichment region
near the crack tip. Numerical examples show the improvement and th effectiveness of the previous method.

Keywords . EFG method, crack analysis technigue, singular basis function, discontinuity function, singular stress
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