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SEISMIC RESPONSE OF NEAR SURFACE GROUND AND
FOUNDATION STRUCTURE SUBJECTED TO SURFACE WAVES

by Kenzo Toxi and Fusanori Miura

Synopsis

The paper deals with the seismic response analysis of near surface ground and structural
foundation which are subjected to surface waves such as Love and Rayleigh waves. The
finite element method is applied to the problem, in which the semi-infinite element is first
introduced to take into account the exact mode shape in the deep base layer.

The frequency response function of the foundation structure and that of near surface
ground are computed for the incidence of the fundamental mode of Love and Rayleigh
wave. The result of numerical computation shows that the foundation structures submerged
in the surface ground has a shielding effect of surface waves of higher frequency component
for the response of near surface ground behind the structure.
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Fig.5. Nodal displacements and nodal forces in base layer for Love wave.
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Fig.6. Nodal displacements and nodal forces in surface layer for Love wave.
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Table 1. Constants of analyzed models

CASE Th'(mc“;ess (E;'s‘:'.ty l\%d%rli)s ngi)g S S\’/;goec\ﬁave%
1st Layer 25 200 [450x10 | 0.25 150
1 londLayer| 150 210 [1.89x10 | 0.25 300
Baselayerl oo 220 792x10 | 0.25 600
st Layerl 25 200 [2.00x10 | 0.25 100
2 |2nd Layer] 150 210 [1.21x10 | 0.25 240
Baselayerl 220 [5.50x10 | 0.25 500
3 [SurLaye 175 210 [1.21x10| 0.25 240
Baselayerl oo 220 |5.50x10 | 0.25 500
Structure Widl-’ltihh)i
Foundation | 50y 250 [6.50x10 | 0.167 | 1 610
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