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Study on the Seismic Behavior of Soft Clay

Liu Junl Ma Kang2 ( 1. JiangXi Provincial Expressway Investment Group Co. Lid. Nanchang 330025 China; 2. School of
Architecture and Civil Engineering Xiamen University Xiamen 361005 China)

Abstract: By conducting centrifuge shaking table tests revealed that when seismic wave originated from rock bed is transmitted to clay
surface high frequency components are filtered and the effects of modulus reduction and stiffness degradation are manifested as an
increase in the resonance periods of the clay layers with the level of shaking and with successive earthquakes. And during a range of
period spectral accelerations amplified in different degrees. Then ABAQUS back analysis and theoretical analyses are carried out to
verify the results of centrifuge tests. This study is a basic research in the field of soil seismic response; the results can be referred for
site choice of structure seismic resistant design and study of soil-structure dynamic interaction.
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Fig. 2 Layout of centrifuge shaking table

test for pileraft-clay system
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Table 1 Geotechnical properties of kaolin clay
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Fig. 5 Sequential triggered earthquake

events for centrifuge tests
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Table.2 The maximum shear modulus G, of

each layer of clay bed

(m) | G,,(kPa) (m)
1 0.5 2081 0.25
#¥E0.2m 2 0.5 4265 0.75
9 ABAQUS 3D 3 1.0 6839 1.50
Fig. 9 ABAQUS 3D Model 4 1.0 9707 2.50
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10 . 13 1.0 26786 11. 50
Fig.10 Relations between Shear modulus ratio
damping ratio and shear strain level ( by Vecetic) 3.3
(1) ( linear multi—
point constraints) N
° \ ( )
Vecetic 11 .
10 o 4
E v ( )
do, = (d oy ——d ) 1
R R (1) :
do; de; i=j 8= ( ).
I, i# 8;,=0o 3.4
Viggiani ABAQUS
' ( Al)
G = 1964 (p) "7 (2)
(1 +2K,) ( A3)
p= e e =y (3)
Ty’ = 6kN/m’; 3.5

Earthquake Resistant Engineering and Retrofitting Vol. 34 No.5 2012



e 3D .

2012 10

R RE

R i 1 e R AR
/' b
[ - \
| \
' \
/
/
11

Fig.11 Linear multi-point constraints to simulate

the movement of laminar box
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Fig.12 Measured acceleration time histories
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