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Research on the Generality and Otherness of Seismic Responses of the Steep Rock Slope
YANG Chang-wei' ,GAO Hong-bo> ,ZHANG Jian-jing'
(1. School of Civil Eng. ,Southwest Jiaotong Univ. ,Chengdu 610031, China;
2. School of Civil Eng. , Xinyang Normal Univ. , Xinyang 464000, China)
Abstract: A high steep hill with two-side slopes and a high steep hill with one-side slope near National Road 213 were used as a proto-
type. A full process from initial deformation to sliding of the slope during ground shaking was simulated by a new discrete element meth-
od (CDEM) . The results showed that there are some commonalities and differences about the dynamic responses between the slopes with
two-side and one-side. The stress concentration phenomenon appears at the top of the sliding mass firstly,and then some tension failure
points and some shear failure points appear there, which expands toward the toe of the sliding mass from the top of that along the struc-
tural plane. The number of tension failure points gradually increases. At last, the toe of the sliding mass breaks, and then the sliding
mass shears out from the toe, which results in the landslide. There are some differences in the accelerations on the slope and in the
slope , as well as the Fourier spectrums of accelerations and the responses of the accelerations on the slope,which fully verifies that there
are some remarkable effects of the slope angle and the slope structural kinds on those dynamic responses.
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Fig.1 Shaking table test model of the high steep hill
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Fig.2 Shaking table test model of the high steep hill

with one-side slope
N T RERETR ABIETE 4 Tt el G 140 33 A 72 i 7
WA IR 3 G R AR R (8 B LAy ROl Sr T B (B
T IEAEAS Y N FR DA R R w5 s 1 R I, FH LA
A0 e A T 98 AR A B0 A E L g A B
AR A B 7 WE R A4 IR AR A, RSCIEARE R ) A DL
K3 ~4,

20r P2eC2 o IR
o YRS
o VRIS
o SRR
Cl o ZEfmiaS

15F

EFE /m
—
(]

in
T

oDl

0. =
& L4 D =
BI12 B
] T
ey B 5l m‘y;!
4 4

RN ATEEmm JWEE  ER
B3 XUE B R S AR R R R 4 75

Fig.3 Distribution of the monitoring points and nu-
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Fig.4 Distribution of the monitoring points and simu-
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high steep hill with one-side slope
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Tab.1 List of the percentage of the matching material
%
Lk Fit A ERb K
HZZUN 33.60 35.70 18.40 12.30
W 6% Hik x
R 60.40 16.10 16.10 7.25
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Tab.2 Physics parameters of the sliding mass, the sliding bed and the sliding surface
REh il 74 RH/ BESEf/ WA/
R B 47 KB ] # PR/ SRR A
TG AR 7Y (kN -m~3) kPa (°) MPa
BT R BE L HEQZN . " 22 15.6 37.9 75 0.25
ST 725 e 41 TN s - Bt 21 8.3 28.8 10 0.35
R gl LN B NI EE/ Yl K EE/ N EESEF/ BihisRE/ FEH/
TR gAY VA= Rl MPa MPa (°) kPa kPa
HEgENA 600 300 32 4.33 8.1
TR — WA () 4500 2 300 32 1.21 2.3
HmEbEs IR - W IR RN ifa P 4500 2 300 32 1.05 2.3
HEGZNER L NG AL SUp 6 200 6 200 36 3.86 7.2
W R BERSE MR - MR (BT 4500 2 300 32 1.05 2.3
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Fig.5 Time history of the horizontal acceleration
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Fig.6 Time history of the vertical acceleration
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Tab.3 Comparison of the results of the PGA between the shaking table test and the numerical simulation
il CDEM JHA455/ (m - s72) PR RILER/ (m - s72) R/ %
w5 K U i) i K ¢ o) o e EE KPR 5 i o
B6 27.5 32.5 27.026 30.504 1.75 6.54
B8 22.1 31.2 24.545 30.504 9.96 2.28
K8 16.6 13.1 16.8 12.8 -1.19 2.34
K14 19.3 15.6 20.5 14.3 -6.21 -8.3
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Tab.4 Amplification factors of the horizontal PGA of the hill with two-side and one-side slopes

A 280 XL 8 A PR i LT G BE L3

W /m Bl T DY HY Btk A/ m Yl b Btk
1.75 2.87 2.87 2.89 1.78 2.02 2.02
1.35 2.31 2.59 2.47 1.53 2.35 2.37
1.05 2.31 2.42 2.26 1.21 2.99 2.26
0.75 2.26 2.28 1.98 0.84 2.59 2.06
0.25 2.60 2.01 1.73 0.32 1.73 1.29
P 2.47 2.43 2.27 HIH 2.34 1.99
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Tab.5 Amplification factors of the vertical PGA of the hill with two-side and one-side slopes

BEAGLAL WL 5 BE 35 AR FATH R BEA

P/ m Bl I Y MY Ytk W/ m BT 1 Ytk
1.75 3.81 3.81 3.78 1.78 1.82 1.82
1.35 3.77 3.42 3.01 1.53 3.36 2.70
1.05 3.65 2.5 2.35 1.21 4.38 3.48
0.75 3.40 2.24 2.05 0.84 3.64 3.22
0.25 3.07 1.90 1.82 0.32 1.53 1.50
¥IfE 3.54 2.77 2.60 ¥ 2.95 2.54
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Tab.6 Results of dynamic shear strengthen of the sliding
material
%3 oz NS 74 0
JEW N L 100 kPa 200 kPa 400 kPa
12 7.0 0.407 0.395 0.373
20 7.5 0.382 0.369 0.335
30 8.0 0.362 0.350 0.322
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