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Scattering of Plane P, Waves by a Circular Cavity Buried in
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Abstract : Considering the compression of soil grain and pore fluid, and viscid coupling of pore fluid with
soil skeleton, adopting the amended Biot model, the amplitudes of P, wave, P, wave and SV wave which
are reflected from the plane P, wave are calculated when the semi-infinite space surface is impervious.
The semi-infinite surface is taken as a large curved arc, the potential functions of incident waves, reflec-
ted waves from the semi-infinite surface, scattered waves from the circular cavity and the curved arc are
all expanded to the infinite serials of Fourier-Bessel functions based on the expansion method of wave
functions, and then the single scattering problem of a cavity in semi-infinite space is turned to a multiple
scattering problem of cavity and curved arc based on the Graf$ addition theorem. According to the bound-
ary conditions that the semi-infinite space surface and cavity are all free, the theoretical solutions the
complex coeflicients of the potential functions are obtained. The influence of the normalized incident fre-
quency and the cavity depth on the normalized horizontal, vertical displacements of the semi-infinite
space surface and the dynamic stress concentration factor of the cavity are studied by theoretical simula-
tion when the P, waves are vertically incident.
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Fig.1 Reflection of P, wave on saturated semi-infinite space.
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semi-infinite space.
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