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Ground Motion Characteristics of Karst Sites
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Abstract: This study describes the use of finite element analysis to study the seismic response of a
typical karst site compared with that of other sites.The results showed that compared with other
non-karst sites, karst field soil has a stronger amplification effect on the seismic wave, and the
ground motion frequency is higher. When there are holes in the karst site,the seismic peak ground
acceleration is larger than that of a non-holed karst foundation. These results provide a reference

for the ground motion parameters determined at a karst site.
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Table 1 Qualitative division of the rock mass integrity
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Table 2 Physical and mechanical properties comparison between the red clay and normal clay

- . P . .
HBir Ak /% i :) LERH e TR @ W w, 48 RBC BEHM /O FERI
p/(g*cm °
aF+ 21~50 1.61~2.01 0.671~1.461  42~86 23~56 0.10~0.72 5~12 14~129
— g F + 15~30 1.75~1.90 0.55~1.0 25~45 22.5~26.4 0.1~0.4 15~22 10~50
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Fig.1 Three dimensional viscous-spring artificial boundary
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Table 3 Physical parameters of each soil layer at different sites
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Fig.2 The finite element model of site soil
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Fig.3  The finite element model of karst site with hole

NS N 3 S U o e o TR R B I o N
G b+ 2 IR AT H O R RN A M. MR TR
FE R SR 0 = B TE ) (GB50011-2010) Y AH 56 #1L
5E B EL-Centro 3 1 Taft 35 (118 FE i 4 4% oy
0.35 m/s* B 10 s fE i A LEE S,



538 i

==
=

T

A

V= SO 1 2015 4F

4 ERGHMTIEMERNFRAR

=Rt 1+ B 3 it 7B I B0 R K R
P2 A 1 3 b b 3w O Jn e B A AR S 0 PR
7V S i b 3 v 0 T R R R AT 6 B CIEL 40,
A L 4,

0.7r

4.1

= 0.3
Rl [
i{ 0.1
ﬁi -0. 1t
-0.3f
0.5
0% 2 4 6 8 10
t/s
0.
0.
0.
Tgb
< 0.
A
5 0.
=
0.
-0.
L 2 6 8 10
t/s
(b) Taftil
B 4 Mk POk AR &g
Fig.4  Comparision of acceleration time-history curves at
center of the surface on three sites
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Table 6 Peak ground acceleration at center of the surface on

korst site and non-harst site
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Table 5 Seismic cycle comparison at center of the surface on

karst site and non-karst site
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using Fourier analysis

The El-centro wave and corresponding acceleration time-history at center of the surface on three sites
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Fig.6 The Talt wave and corresponding acceleration time-history at center of the surface on three sites

using Fourier analysis
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Fig. 7 Comparision of ground acceleration time-history

curves on karst sites with hole and without hole
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Table 6 Comparision of the peak ground acceleration at
center of the surface on karst sites with hole

and without hole
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