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Experimental research on seismic failure mode and supporting
for slope of bedrock and overburden layer

ZHAO An-ping"?, FENG Chun', LI Shi-hai', AI Chang', LIU Yang'

(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
2. Institute of Geology & Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: According to the site investigation of Wenchuan disaster area’s statistics data as the background, the experiment model is
made selecting Yugongmiao slope as the reference. The similarities of main parameters are analyzed based on dimensional analysis.
The underwater blasting is used to simulate seismic wave (near-field), and a large number of model tests are conducted. The results
show that the failure model of bedrock and overburden layer slope under seismic loading is surface loose media flowing caused by
the tension of superficial layer, and with the increase of explosives (seismic intensity), seismic accelerations increase. It is very useful
to design of gravity retaining wall and pile-wall structures. These conclusions can provide some bases for analysis and research of
high-steep slopes along railways and highways.
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Table 1 China earthquake intensity
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Table 2 Physico-mechanical parameters
of model materials
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Fig.1 Single-slope test platform side view,
top view and stereogram
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Fig.2 Dual-slope test platform side view and stereogram
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Bedrock and overburden layer slope’s different
overburden materials’ test groups

Table 3
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Fig.3 Comparison of pre and post of the test

XPECOr T HRAEFR, = A s, 3
R R AR 7oh, WRIERES, B
KAE FEI BRI R 25 04 20~30 g.

2.6 WS MNER LR

T SV AR SR S R A BERREE, LT S
mk 4. paMLE SRR HEEE DL L
g5, PAEEELRIRSS (BExE) A 1.0 mx2.5m, &
EH )Py A0 07K e b 9% 25 TR AT 8o

R4 HHRIEDESH WK

Table 4 Pile wall’s physical parameters

w JURSE A Wkt Ty
R (Kexsixmy) IR [ ¢ ket HvE
s /m /m A /m

o1 5x HERTE T
BE 2.0x1.5%50 5.0 7 6.0 bLE 854

W 4.5%0.2x1.0 6 AR T

(1) BEMAT R S SRS R Bt
TE TS B E e 4 Fros.

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

1080 LA R 1080
1 1:500 4 1: 500 —

1070 1070

1060] 1060
1050 1 050
1040] 1040
1030 1030

1020 1020

1010 1010

oo [ CR S ]

8 e WAL ST
HZGHR RS

Bl 4 55 R R M i [

Fig.4 Yugongmiao temple landslide’s sectional drawing
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model sketch
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Fig.7 Sensors’ installation locations in the model surface
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Fig.8 Comparison of Wenchuan seismic wave(up)

and the test wave(down) vs. duration
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Fig.10 Bedrock and overburden layer slope’s surface
acceleration amplitude with the change in dose
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Fig.15 Trends of the soil pressure’s positive amplitude
with the change in dose
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