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Abstract:

The diffraction of the Rayleigh wave on a half-circular elastic inclusion which is located
perpendicular to the half-space surface is considered. The low-frequency oscillations spectrum is
analyzed. Using the method of boundary integral equations (BIE), the problem is reduced to the
integral equations with respect to unknown defect opening functions. The mode-I stress intensity
factors as functions of angular coordinate of an inclusion front point and wave number for various
relations between the materials parameters are computed.

Keywords: surface compliant inclusion, half-space, Rayleigh wave diffraction, boundary

integral equation method, dynamic stress intensity factor

REFERENCES

1.J. H. Andreasen and B. L. Karihaloo, "Interaction between a surface crack and a subsurface
inclusion”, Int. J. Fract, vol. 63, pp. 1-10, 1993.

2.M. P. Savruk, "Two-dimensional elasticity problems for solids with cracks"”, Naukova dumka,
1981.

3.G. D. Gupta and F. Erdogan, "The problem of edge cracks in an infinity strip"”, J. Appl. Mech, vol.
41, pp. 1001-1005, 1974.



4.1. N. Sneddon and S. C. Das, "The stress intensity factor at the tip of an edge crack in an elastic
half-plane”, Int. J. Eng. Scienc, vol. 9, pp. 25-35, 1971.

5.Y. Z. Chen and N. Hasele, "Solution of multiple-edge crack problem of elastic half-plane by using
singular integral equation approach”, CNME, vol. 11, pp. 607-611, 1995.

6.V. V. Panasyuk and A. P. Datsyshin, "On the limit equilibrium of a halfplane with an arbitrarily
oriented crack entering the boundary”, Fiz.-Khim. Mekhanika Materialov, vol. 7, pp. 102-104,
1971.

7.H. S. Kit, M. V. Khaj and O. P. Sushko, "Investigation of the interaction of flat surface cracks in a
half-space by BIEM", Int. J. Eng. Science, vol. 38, pp. 1593-1616, 2000.

8.S. W. Liu, J. C. Sung and S. S. Chang, "Transient scattering of SH waves by surface-breaking and
subsurface cracks", Int. J. Solid. Struct, vol. 34, pp. 4019-4035, 1997.

9.C. Zhang and 1. D. Achenbach, "Numerical analysis of surface wave scattering by the boundary
element method", Wave Motion, vol. 10, pp. 365-374, 1988.

10.P. S. Dineva, G. D. Manolis and T. V. Rangelov, "Sub-surface crack in an inhomogeneous half-
plane. Wave scattering phenomena by BEM", Eng. Analys. Bound. Element, vol. 30, pp. 350-362,
2006.

11.Ch. Zhang, "Dynamic stress intensity factors of an inclined surfacebreaking crack", Eng. Fract.
Mech, vol. 37, pp. 7-14, 1997.

12.Y. S. Angel, "Reflection and transmission of antiplane surface by a surface-breaking crack in a
layered elastic solid", Wave Motion, vol. 20, pp. 371-383, 1994,

13.V. G. Popov, "Harmonic vibrations of a half-space with a surfacebreaking crack under
conditions of out-of-plane deformation mechanics of solids", Mechanics of Solids, vol. 48, pp. 194-
202, 2013.

14.V. G. Popov, "Harmonic vibrations under the conditions of antiplane deformation of a half space
containing a thin rigid striplike inclusion crossing the boundary", J. Math. Science, vol. 203, pp. 49-
164, 2014.

15.V. A. Galazuk and G. T. Sulym, "Stress-strain state of the unlimited medium with a “healed”
disc crack"”, NASU Reports, vol. 10, pp. 65-69, 2013.

16.V. V. Panasyuk, V. I. Marukha and V. P. Sylovanyuk, Injection technologies for the repair of
damaged concrete structures, Springer, pp. 115-184, 2014.

17.V. Z. Stankevich, 1. O. Butrak and I. Ya. Zhbadyns’kyi, "Difraction of Rayleigh waves on a
compliant inclusion in the elastic half space”, J. Math. Science, vol. 231, pp. 641-649, 2018.

18.V. V. Mykhas’kiv, P. A. Martin and O. 1. Kalynyak, "Time-domain BEM for 3-D transient
elastodynamic problems with interacting rigid movable disc-shaped inclusions”, Computational
Mechanics, vol. 53, pp. 1311-1325, 2014.



19.V. Mikucka and O. Menshykov, "Elastodynamic contact problem for an interface crack under an
oblique harmonic loading", Int. J. Mech. Science, vol. 88, pp. 300-308, 2014.

20.V. Z. Stankevich and M. V. Khai, "Study into the interaction of cracks in an elastic half-space
under a shock load by means of boundary integral equations”, Int. Appl. Mech, vol. 38, pp. 440-
446, 2002.

21.Ch. Zhang, V. V. Mykhas’kiv and V. Z. Stankevych, "Time-harmonic analysis of a planar crack
in an elastic half-space by BEM", Third MIT Conference on Computational Fluid and Solid
Mechanics, pp. 557-560, 2005.

22.V. Z. Stankevich, "Computation of certain double integrals those are characteristic of dynamic
problems of the theory of cracks in a semiinfinite body", J Math. Science, vol. 81, pp. 3048-3052,
1996.



