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Analysis of elastic wave scattering by 3-D crack with contact boundary conditions using

convolution quadrature boundary element method
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This paper presents a convolution quadrature time-domain boundary element method (CQ-BEM)

for elastic wave scattering by a 3-D crack with nonlinear contact boundary conditions. First, the

CQ-BEM is formulated for the analysis of elastic wave scattering by a conventional crack. Next, the

formulation is extended to the scattering by a nonlinear crack with contact boundary conditions. The

CQ-BEM is effective for this kind of nonlinear problem because the CQ-BEM can produce stable

numerical solutions. As numerical examples,

elastic wave scattering by a crack with and without

contact boundary conditions is demonstrated by using the proposed method. Higher-harmonics are

generated by the interaction with an incidnet plane wave and a nonlinear crack.

Key Words: Time-Domain BEM, Convolution Quadrature Method, Contact Boundary Condi-

tions, Dynamic Crack Analysis
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Fig.1 Elastic wave scattering by a crack (a) linear crack (b) non-

linear crack.
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Fig.3 Numerical procedure for the CQ-BEM with contact boundary conditions.
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Fig.5 Total wave fields |u| around the rectangular crack (z1-x3
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Fig.6 Total wave fields |u| around the rectangular crack (z1-z2
plane). (a) crt/a ~ 0.39, (b) crt/a ~ 1.56, (¢) crt/a ~ 2.73, (d)
crt/a ~ 3.90.
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