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Recent development on the double-degeneracy mechanism of the BEM/BIEM
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BEM is an acceptable approach for simulating engineering problems. It is well known that four degenerate problems, degenerate scale, spurious eigenvalue, fictitious frequency and degenerate boundary, may occur by using the BEM/BIEM. However, only the degenerate scale and degenerate boundary may appear at the same time. This is so-called double degeneracy. Degenerate kernel is the key mathematical tool to understand the occurring mechanism. Objectivity of the degenerate kernel is examined. In this talk, the degenerate kernel is employed to analytically explain how the degenerate mechanism appears in the boundary integral formulation. It is found that only rigid line inclusion instead of a crack may have the possibility of double degeneracy on the same geometry. Even though the boundary density is polluted by the null space, the field solution may be correct. Not only the analytical derivation is proposed but also the numerical experiment is also performed. Anti-plane shear and two-dimensional elasticity problems are both addressed.    Three possibility to appear double degeneracy degeneracy are also shown.
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