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Surface effects on the scattering of plane elastic P-wave
RU Yan, CAO Xiaoshan
(Faculty of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048 ,China)

Abstract: In this paper, the multiple scattering of P-wave by nanosized cylindrical holes arranged
as quadrangular shape is studied. When the radius of the holes shrinks to nanometers, surface
effects play an important role in their mechanical performance. Based on the surface elasticity the-
ory and classical elasticity theory, the displacement potential method, wave functions expansion
method and multiple scattering methods are uses to obtain the scattering fields around the nanos-
ized cylindrical holes induced by P-wave. The surface effects upon the dynamic stress concentra-
tion of hole surrounding is analyzed. The results indicate that the dynamic stress concentration a-
round nanosized cylindrical holes is closely related not only to the surface effects but to the dis-
tance among the holes as well.
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Fig. 3 Comparisons of the present numerical results
for the DSCF, induced by very low frequency incident

P-wave with the static solutions
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