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Fig. 1 Schematic diagram of the layer half space and the half space model
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Dynamic analysis for shallow buried circular inclusion impacted
by SH-wave in a softlayered half-space

Zhao Yuanbo, Qi Hui, Ding Xiaohao, Zhao Dongdong
(College of Aerospace and Civil Engineering , Harbin Engineering University ,
Harbin 150001, Heilongjiang, China)

Abstract: In this study, we investigated the dynamic stress concentration factor of single circular in-
clusion shallow buried in surface softlayered half space impacted by steady SH-wave using the complex
variable function method and the wave function expansion method, and obtained the analytical solu-
tion. Based on the attenuation characteristic of SH-Wave scattering and using the large-arc assump-
tion method, we converted the problem of the layer half space linear boundary to that of the circle
boundary and, by an example, analyzed the influence of different incident wave numbers and the rati-
os of the circular inclusion to the half space on the distribution of the dynamic stress concentration fac-
tor and on the change of the maximum dynamic stress concentration when the incident SH-wave is
vertical. Numerical examples show that the “softer” the circular inclusion, the greater its wave num-
ber of circular inclusions, and the larger the dynamic stress concentration factor around the circular
inclusion; the maximum dynamic stress concentration factor around circular inclusion reaches its max-
imum value when the number of the incident SH-wave approaches 0. 35.

Keywords: SH-wave scattering; soft surface layer; circular inclusion; large-arc assumption method;
dynamic stress concentration factor
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