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Centrifugal model tests on mainshock response directionality and aftershock
effect of slopes
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Abstract: A centrifugal model shaking table test with gravity of 50 times is carried out on a sandy slope containing an inclined
bedrock interface to investigate the characteristics of changes in slope response and deformation under the action of the main
shock-aftershock sequence. Firstly, the acceleration amplification effect of the mainshock is discussed through the time and
spectral analysis, then the relationship between the mainshock response directionality and the amplification coefficient together
with the mechanism of the truncation effect is explained using a model for rigid wedge-shaped sliding body. Finally, the
aftershock effect and its influence are explored through the cumulative deformation. The results show that the amplification
effect is frequency-dependent. The low-frequency part of the response is amplified to different degrees with the increase of
elevation, while the amplification coefficient defined by PGA needs to be combined with the consideration of the response
directionality due to the difference between downslope and upslope. The truncation effect and its relations with the response
directionality reflect the coupling effect of deformation and response of the slope. The analysis of the aftershock effect points
out that the total displacement increment of certain parts caused by aftershock can be comparable to that caused by the
mainshock. This additional influence of aftershocks should be considered in engineering design.
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Table 1 Properties of materials
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Table 2 Arrangement of sensors
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Fig. 2 Centrifuge model
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Table 3 Vibration schemes

L iR BRE _ BAR
Fd kb 2 BoPE ekl
PGA (g) 0.55 0.36 0.18

Vs T A o X 0 2 2 e s LA T SR I 2 M7
77 P A R o

2 EEWR
2.1 WARIBHRE 4R

ARSC T BEPR T A3 () b FE e S ), P
I AL AR AR AR KA B HL B TH AN, Rl
1) 5 5 I R PR R 256 KT B IE B . ] 4 2R 3R
N RO GEAEWRAR) 5 RN B N, Cf RN
HE AS—AT), METFEZE el AP s3], b
P G N,  IE E EEREAAR Y OR, T ELATEE N 2
WAREEE . N THEAE DS K 4 BRIk



1288 = +
0.6 BHEHA
04 +PGA=0.55g
: +PGA=-0.45g
§ 0.2 AVpax=75.63 cm/s
w O "’
=
] 202
-0.4
-0.6
0 5 10 15 20 25 30 35
i 5]/
04 i 1Al /s
@ g HREB0.7 s
g
g 0.2
b 0.1
., 1
0 0.1 1 10
JAWIT/s
(a) FEREA
041
BiA
. 02 +PGA=0.365
R ’ AVpax=53.18 cm/s
.'lg 0 wwA..
-0.2
-0.4 .
0 5 10 15 20 25 30 35
0.3r it Al /s
g 02 EEEB0.7 s
=
B
€ o,
0loie, . ,
0.1 1 10
JAWT/s
(b) BAREMA
027 BREHA
+PGA=0.18¢
20 AVpax=34.65 cm/s
= ‘max
] 0
=
R
-0.2 .
0 5 10 15 20 25 30 35
it Rl/s
0.3
o 02k
';ff - HLB #1068 s
|
& 0.1
0 I o A4tr
0.1 1 10
FITIs
(c¢) FRBEMA

E 3 SEEA
Fig. 3 Input of shaking table
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Fig. 4 Slope responses under mainshock
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Fig. 7 Model for rigid wedge-shaped sliding body
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oIl 0 0 0 0
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TR -180.31 -74.831 130.38 89.25
RRE A 28.5% 42.2% 11.8% 56.8%
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