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Shaking Table Model Tests on the Seismic Response of a High and
Steep Rock Slope
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2.Nanjing Institute of Railway Technology, Nanjing 210031, Jiangsu, China )
Abstract; A large-scale shaking table model test of a slope with a height of 1.8 m, length of 4.4
m, and width of 4.4 m was introduced. The materials are made of blanc fixe, river sand, gyp-
sum, clay, and water in different ratios. The slope comprises 30°, 45°, 50°, and 60° inclined sur-
faces. A series of tests were performed for different seismic waves, amplitudes, and frequencies.
The results indicate that the local coordinate system is more adequate than the whole coordinate
system when conducting research on the dynamic problems of the slope. Thus, we should use the
airport surface direction L, the strike direction M, and the vertical direction N. The amplifica-
tions of the peak accelerations gradually increase with the increase of slope angles, and there are
two inflection points at 45° and 50°. However, the amplification along the slope strike direction is
consistent. The amplifications of the accelerations in different directions gradually reduce with the

increase of the peak ground acceleration of the input wave, which is an intensity saturation phe-
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nomenon. Simultaneously, there are predominant peak values in the airport surface direction L ;

however, there are no predominant peak values in the strike direction M and in the vertical direc-

tion N. Therefore, the results reveal the mechanism of slope instability during an earthquake and

provide seismic design references for slope engineering.

Key words: rock slope; dynamic response; shaking table test; ground motion parameter
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Fig.11 Model box used in shaking table test

FEUEN , ARG IR RS L VEEE y MU Jm
WY g 1E N FEAE ] &, ¥ Buckingham = & H Al
AT TR T A A 0 A AL G R AR L H (3R
DR

F1 HBEBAMNELH
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Fig.2 Strain-controlled direct shear apparatus
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Fig.3 Soil gravity test by cutting ring method
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Table 2 Physical and mechanical parameters of

test materials

M BB/ (geem ?) FUKE/ Y FEIJI/kPa WIS/ ()

L 2.2 7.826 104 41
i 2.3 9.655 200 45
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Fig.5 Layout of observation spots on the free-field site
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Fig.6  Acceleration sensor layout on the slope surface
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Table 3 Load cases of shaking table test

T WEfE M/ g Hh A2 P ST
0.05 White noise
1~3 0.08 Kobe—El Centro>Wen Chuan
4 0.05 White noise
5~7 0.10 Kobe—El Centro>Wen Chuan
8 0.05 White noise
9~11 0.16 Kobe—El Centro>Wen Chuan
12 0.05 White noise
13~15 0.20 Kobe—El Centro>Wen Chuan
16 0.05 White noise
17~19 0.32 Kobe—El Centro>Wen Chuan
20 0.05 White noise
21~23 0.40 Kobe—El Centro>Wen Chuan
24 0.05 White noise
256~27 0.50 Kobe—El Centro>Wen Chuan
28 0.05 White noise
29~31 0.90 Kobe—El Centro>Wen Chuan
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Fig.7 Diagram of coordinate system transformation
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Fig.9 PGA amplification factors in the local coordinate
system (0.1g)
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Fig.10  Schematic diagram of test model
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Fig.14 Effect of seismic intensity on acceleration amplification factor at (1/4 H)
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