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In this paper, we attempt to reduce the memory requirements and the computational

time for elastodynamic TD-BIEM(Time Domain Boundary Integral Equation Method)

by focusing on the form of the fundamental solution. The fundamental solution has the

linear behavior with respect to time in the interval between the arrival time of P-wave

and S-wave. Therefore, if the influence matrix at a time step is calculated and stored

once, the influence matrix at the next time step is easily obtained from the stored value.

Using this idea, we can reduce the memory requirements and the computational time for

elastodynamic TD-BIEM.

Key Words: TD-BIEM, elastodynamics, reduction of memory requirements, reduction

of computatial time
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Fig.1 Scattering problem of plane waves by a crack.
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Fig.2 Nonzero components of the influence matrix in TD-

BIEM for scalar waves.
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Fig.3 Nonzero components of the influence matrix in TD-

BIEM for elastodynamics.
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Fig.4 Source element S; and observation point x”.
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Fig.5 Influence coefficients A%3(t).
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Fig.6 Influence coefficients A%%(t) (Close up of Fig.5).
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Table 1 Memory requirements.

original cast forward cf+proposed
N, =25 | 1.80GB | 436MB(24.2%) | 389MB(21.6%)
Ny =50 | 7.62GB | 1.80GB(23.6%) | 1.17GB(15.4%)

Table 2 Computational time.

original cast forward cf+proposed

Ny =25 | 188sec | 182sec(96.8%) | 130sec(69.1%)

Ny =50 | Tlhsec | 669sec(93.6%) | 337sec(47.1%)
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Fig.7 Opening displacement of the crack.
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