35 2 Vol. 35, No. 2
2013 3 (173-183) ACTA SEISMOLOGICA SINICA Mar. , 2013

s . 2013. SH (H—
. , 35(2). 173-183.
Liang Jianwen, Chen Jianqgi, Ba Zhenning. 2013. 3D scattering of obliquely incident SH waves by a cylindrical cavity in
layered elastic half-space (][ ): Numerical results and analysis. Acta Seismologica Sinica, 35(2): 173—183.

SH (1)

*
( 300072 )
s SH
s SH
, Ricker
SH Ricker
doi;10. 3969/j. issn. 0253-3782. 2013. 02. 004 : P315.371 A

3D scattering of obliquely incident SH waves by a
cylindrical cavity in layered elastic half-space (1) :
Numerical results and analysis
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Abstract; Surface displacements around a cylindrical cavity in layered elastic
half-space under obliquely incident plane SH waves is studied by using the simplest
model of single layer over bedrock. The result shows that there are distinct
differences between the scattered waves by a cavity in layered half-space and
those in homogeneous half-space. The layered half-space makes the surface
displacement amplitudes around a cylindrical cavity much more complicated due
to its resonant characteristics, both the bedrock-to-soil layer stiffness ratio and
the thickness of the soil layer having important effect on the scattering. On the
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whole, surface displacement amplitudes increase with the increasing of bedrock-
to-soil layer stiffness ratio, and the effects of soil layer on surface displacement
amplitude decrease with the thickening of soil layer. The paper also presents a
time-domain scattering solution on the basis of frequency-domain solutions,
taking the Ricker waves as an example.

Key words: layered elastic half-space; cylindrical cavity; plane SH waves; 3D
scattering; Ricker wave; obliquely incident
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Fig. 1(a. b) Effect of bedrock-to-soil layer stiffness ratio on surface displacement
amplitude near cavity. (a) y=0.125; (b) =0.25
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Fig. 1(c, d) Effect of bedrock-to-soil layer stiffness ratio on surface displacement

amplitude near cavity. (c¢) y=0.375; (d) =0.5
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Fig. 1(e, f) Effect of bedrock-to-soil layer stiffness ratio on surface displacement

amplitude near cavity. (e) p=1.0; (f) =2.0
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Fig. 2(c, d) Effect of soil layer thickness on surface displacement amplitude
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Fig. 2(e, f) Effect of soil layer thickness on surface displacement amplitude
near cavity. (e) y=1.0; (f) y=2.0
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Fig. 3 Time-domain surface displacement near cavity
(a) Homogeneous half-space; (b) Single layer over bedrock (cf/ct=2.0., H/a=4.0); (c) Single layer
over bedrock (¢f/ct=5.0, H/a=4.0); (d) Single layer over bedrock (¢i/ck=5.0, H/a=8.0)
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