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Steady state analysis for circular cavity impacted by
transmitted SH wave in a bi-material half space

Qi Hui', Cai Li-ming', Luo Guang-long', Pan Xiang-nan',
Yang Jie’ ., Wang Xian-zhang®, Li Guo-wen', Jiang Jing-jiang'
(1. College of Aerospace and Civil Engineering » Harbin Engineering University
Harbin 150001, Heilongjiang, China;
2. School of Mechanical Engineering » Shanghai Dianji University ,
Shanghai 201306, China
3. China Construction First Engineering Division Corp. Lid. . Beijing 100070, China)

Abstract: To study the way that the plane SH wave propagating in an elastic bi-material half space
from medium | to medium Il , the steady-state scattering of the transmitted wave by a circular cavity
is analyzed by using Green function and integral equation methods on complex function description.
The bi-material half space is divided into a quarter space medium | and a quarter space medium [
with a circular cavity in it. Their Green functions are constructed as anti-plane point source response
problem respectively. The total displacement fields of medium [ and medium [l are formulated as
two parts’ vector sum. The first part is interfacial integral of interactive force multiplied by corre-
sponding Green function. The second part is plane displacement field formed by omitting the circular
cavity. Steady state solution is obtained by determining the integral equations along interface with dis-
placement continuity. Numerical results are presented to reveal the effects of locations and material
parameters on circular cavity scattering.

Key words: solid mechanics; scattering; Green function; SH wave; a circular cavity; a bi-material
half space; vibration and wave
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