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SH Wave Scattering from Cracks:
Comparisons of Approximate and Exact Solutions
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Abstract This paper describes a crack scattering model for SH wave based on the boundary integral equation
(BIE) method, where the fundamental unknown is crack opening displacement (COD). When a time harmonic
plane wave was incident on a 2-D isolated crack (slit) of width 2a, the COD distributions were numerically
calculated as a function of ka. The calculated COD agreed well with results obtained with other methods. The
far-field scattering amplitude, which completely characterizes the flaw response, was calculated in two ways.
The Kirchhoff approximation and the BIE-COD exact formulation were compared in terms of incidence angle
and frequency ka in a pulse-echo mode. Maximum response was obtained for both methods at the specular
reflection direction. Away from the specular direction, the Kirchhoff approximation becomes less accurate. The
time domain crack response was also calculated using a band-limited spectrum of center frequency 10 MHz. At
oblique incidence to the crack both methods show the existence of an antisymmetric flash points occurring
from the crack edge. The Kirchhoff approximation provides an exact time interval between flash points,
although it unrealistically gives the same amplitude.
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