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DYNAMIC ANALYSIS OF A CRACK WITH SPRING-MASS CONTACT

s —  JLREEA
By Sohichi HIROSE and Michihiro KITAHARA

The present study concerns the dynamic analysis of a crack with spring-mass
contact. Such a crack may be considered as a simplified model of a thin elastic
inclusion. The boundary integral equations are formulated for both displacement
and traction on crack surfaces. These singular integral equations are coupled to
each other through the contact conditions on crack faces and are solved numer-
ically. Numerical results are presented for crack-opening displacements, stress
intensity factors and scattering cross-sections. Results for a stress-free crack are
compared with other published solutions. Also, numerical solutions for a spring-
mass contact crack are compared with those for an inclusion. It is found that our
solutions are in good agreement with those obtained by other methods. Finally
we show numerical results for scattering by a crack with various spring constants.
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Figure 1 A line crack subject to a plane incident wave. w®
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Figure 3 A thin inclusion subject to
a plane incident wave.

1

Figure 2 Spring-mass model on crack surfaces.
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Figure 4 Stress intensity factor as a function of aky for
a stress-free crack subject to a normal incidence of
an L-wave. — :Mal, o:present method.
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Figure 5 Crack-opening displacement versus z1/a
for an incident L-wave.
—- :Mal, o:present method.
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Figure 6 Comparison of [u] for a crack with spring-mass contact with one for an inclusion. Figures
{a) and (b) are for material constants of cases A and B, respectively. The wavenumber akr

of an incident wave is 0.8.
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Figure 7 Crack-opening displacements for cracks of case I to VI subject to a normal incidence of
a T-wave with the wavenumbers of aky = (a):0.8and (b):3.6.
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Figure 8 Stress intensity factor versus aky for cracks Figure 9 Scattering cross-sections versus aky for
subject to a normal incidence of a T-wave. cracks subject to a normal incidence of a

T-wave.
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