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Fig. 1 Crack in element
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Generalized extended finite element method and its

application in crack growth analysis
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Abstract: A new numerical method—generalized extended finite element method (GXFEM) is proposed
in this paper by combining the generalized finite element method (GFEM) and the extended finite ele-
ment method (XFEM). The basic principles of GXFEM are presented in detail and relevant formula is
derived. Some important problems in numerical realization are discussed. Then,a method of calculating
stress intensity factors (SIF) in the analysis of fracture problems is given by using GXFEM. The
GXFEM program to analyze fracture process is compiled. The numerical examples are applied to calculate
the SIF and to simulate the crack propagation. The results show that it is not necessary to set {requent

grids,or to reemesh when cracks propagate. In addition, the results are provided with very high accuracy.

Key words: generalized extended finite element method;stress intensity factors;crack propagation;

numerical simulation;fracture mechanic



