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LARGE-SCALE SHAKING TABLE MODEL TESTS FOR DYNAMIC RE-
SPONSE OF STEEP STRATIFIED ROCK SLOPES

LI Zhensheng JU Nengpan HOU Weilong LI Guo

(Sate Key Laboratory of Geohazard Prevention and Geoenvironment Protection Chengdu University of Technology , Chengdu 610059 )
Abstract This paper is based on a large number of secondary geological disasters induced by the Wenchuan
Earthquake. It designs and completes a large-scale shaking table model test of slopes with the scale of 1 100. It
discusses the design of similarity relation and the model, sensor layout, process of model construction as well as the
seismic wave loading system. The results show that the model slopes have amplification effect to the input dynamic
load. Upward along with the slope surfaces, the PGA amplification coefficients have a rise tendency and some
rhythmic. The variation law of rhythmic is affected by the lithology of slopes, combination of structural surface and
vibration direction of the dynamic loads. Coefficients of the PGA amplification along surface of slopes are signifi-
cantly greater for the vibration direction of dynamic load to horizontal ( X) than for the direction of dynamic load to
vertical (Z) ,which shows that the dynamic response of slopes is stronger when the vibration direction X. The PGA
amplification coefficients in the vertical direction of the slope body are amplified linearly. They in the horizontal di-
rection change in thythm. The results can help to understand the dynamic response rules of steep stratified rock
slopes in the effect of different kinds of dynamic loads, and provide a basis to study the mechanism of deformation
and instability of slopes under earthquake and the design of anti-earthquake structure.
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Fig. 1 Large-scale three-axis earthquake

simulation test array platform
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Fig. 2 Model containers for shaking table test
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Fig. 3  Structure and size of the model sensor layout
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Fig. 5 Hard rock slope build
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Fig. 6 Earthquake acceleration time history
of the X direction input by the table(test 11)
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Fig. 7 Earthquake acceleration time history
of the Z direction input by the table(test 10)

FE T T R AR /N B R it T AS 7]
WS AT —Fh B0t i 5 S , LI -3 SR
TR ASTE MIREE 1 O, AR5 A  —Fh T80 78
16 P e I B It o 5 R 1) 1 52 90 fok X A
TR A NRAIR , iE AT (AT IR B o
THiR Z A1, LR Z )5 B AN TR BRIt 9 P 414
LA E R R 14 8y g e e HAE AR B (32 3) o

4 AT LA

SR I VRS KE e e S DI 1B Y AR DR NNDIE
Ry SRR o AR TN AT T &5 R AN S PR A, i
BT RN R A S 5 s B B H A A IR OG
T H CAE b F 25 M e sl RS o il
ASJL 3 03 15 1) 3y g i o R A Bl ) o PR, AR
SSCE R0 3B v ST TS

BTG I B E 2 T e LA SR T PGA
TR ZBHIME & . PGA ( Peak Ground Acceleration )
SRy A 00 A A P i L T R U, AR — RS
FE X PGA TICR RECH Al — 0T, i B4 sy
M 7 1T 2R WA 5 5 T O o e R WA ) U L. {HL
TEAS R B IR & RRINAATE 2 DAL, &
TR B X 2 AMEERLAR 4 FHRCR AN BEPRIIE 58 42 A1



246

Journal of Engineering Geology ~TLAZXLF 5 2012

®3 RPA/IKBMBTRR

Table 3 Dynamic load system of the shaking table test

i i Y PR3 J7 m] PRiE/ g
1 [ a7 \ 0.05
2 1E5% 3 5He Z 0.1
3 1E5% %% 10Hz
4 iE5% 3 15Hz
5 [ a7 \ 0.05
6 1E5% 3 5Hz X 0.1
7 1E5% 3 10Hz
8 1E5% %% 15Hz
9 P I \ 0.05
10 RER 7 0.1
11 KR X
12 Mg \ 0.1
13 IE5%i 5Hz VA 0.2
14 IE3%J 10Hz
15 1E5% 3 15Hz
16 MR \ 0.1
17 IE5%U 5Hz X 0.2
18 1E54J 10Hz
19 IE5%J 15Hz
20 PR \ 0.1
21 KIRWE Z 0.2
22 RARUE X
23 S5 \ 0.1
24 RARUE VA 0.3
25 RARUE X
26 [qMERE \ 0.1
27 RERE VA 0.4
28 RARK X
29 PR \ 0.1
30 SRR Z 0.5
31 KRV X
32 MR \ 0.1
33 KK VA 0.6
34 KR X
35 P 7 \ 0.1
36 R A 0.8
37 KRR X
38 R \ 0.1
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Fig. 8 Response rules of horizontal acceleration

along slope surface in the effect of sine wave
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Fig. 9 Response rules of horizontal acceleration

along slope surface in the effect of seismic wave
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Fig. 11 Response rules of vertical acceleration

along slope surface in the effect of seismic wave
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