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In this work, we propose a new three-dimensional (3D) approach for solving transient wave scat-

tering problems of fluid-filled inclusions using the time-domain boundary element method (BEM)

accelerated by the fast multipole method (FMM). The implicit Runge-Kutta based convolution

quadrature method (IRK-based CQM) is utilized for the discretization of convolution integrals in

boundary integral equations (BIEs) in order to improve the accuracy and stability of time-marching

process. Generally, the BIEs for time-domain coupled acoustic-elastic wave problems include the

second-order time differentiation of displacement. We propose the solution to this issue using the

CQM formulation. As numerical examples, the comparison of far-field scattered waves by spherical

fluid-filled and elastic inclusions and cavities is presented.
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Fig.1 Analysis model for coupled acoustic-elastic wave problem.
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Fig.2 Relative computational errors for convolution integral (32)

vs. time increments using IRK-based CQM with RK2 and RK3.
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Q1 /(auo) for various scatterers subjected to the incident P wave.
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Fig. 5 Time variations of far-field forward-scattered amplitude

Q1 /(auo) for various scatterers subjected to the incident P wave.
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Qrv /(auo) for various scatterers subjected to the incident S wave.
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Table 1 Computational time in case of P wave incidence (sec).

Cavity | Elastic inclusion | Fluid-filled inclusion

41,959 220,103 114,366
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