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the Symmetric Galerkin Boundary Element Method
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Abstract : Many analysis methods, including finite element method, have been suggested and used for assessing the
integrity of cracked structures. In the paper, in order to analyze arbitrary three dimensional cracks, the finite element
alternating method is extended. The crack is modeled by the symmetric Galerkin boundary element method as a
distribution of displacement discontinuities, which is formulated as singularity-reduced integral equations. And the finite
element method is used to calculate the stress values for the uncracked body only. Applied the proposed method to
several example problems for planner cracks in finite bodies, the accuracy and efficiency of the method were
demonstrated.
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Fig. 1. Crack as displacement discontinuity.
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Fig. 2. Singular cases for boundary element integration
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(a) Circular crack

Fig. 4. Mesh for surface cracks

(b) Elliptical crack
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Fig. 5. Stress intensity factors in a circular surface crack
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