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Abstract ; Disaster survey results of the Wenchuan earthquake show that seismic landslides mainly
develop within thick-bedded or massive rock, in which local intensity is relatively large and joints
are obvious. Although seismic landslides differ markedly from those induced by rainfall and other
factors, this topic has not drawn sufficient attention. Moreover, numerical analysis methods of
finite element and finite difference, both based on the assumption of continuous media and small
deformation, are used in previous studies of slope stability. However, some limitations exist in
dynamic analysis of large deformations of rock slope due to a large number of interfaces of discon-
tinuity.

To overcome those problems, the dynamic response of joint rock slope in this thesis is simu-
lated by means of the discrete element numerical simulation, particularly deformation characteris-

tics, failure mechanism, and influencing factors of slope stability. Here, a rock slope containing
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two groups of joints is used as the research object. In addition, discrete element numerical simu-
lation is conducted, and actual earthquake records are input to simulate a large number of cases.
The influencing factors of the joint rock slope stability are respectively explored under various
conditions of slope height, seismic intensity, slope angle, and joint angle. Topographic amplifica-
tion effects are observed from both acceleration and velocity of the monitoring points of the slope.
Joint rock slope stability is reduced with slope height, slope angle, and seismic intensity. In addi-
tion, the stability of the rock slope that contains two groups of joints is complex and is influenced
by other factors including joint inclination, slope angle, the tendency of joints, and the angle be-
tween two group joints, The regions of tension failure are gradually extended to the shear zone
and eventually lead to slope instability and failure, compounded by tensile and shear failure. This
study provides a reference for evaluation of the rock slope and joints stability under seismic load-

ing in mountainous areas.

Key words: Joint rock slope; Eearthquake action; Slump; Discrete element method; Influencing fac-
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Tablel Physico— mechanical parameters of rock mass

FE/ KPR WEE AEER RERH AR

[kg * m™*] /GPa /GPa ;I /MPa  fE/MPa
2 690 14.1 8. 87 47 2.45 1.2
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Table 2 Mechanical parameters of joints
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Fig.1 Two-dimensional discrete element
model of the joint rock slope.
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Table 3 Permanent displacements change with the angles of J2 change in different slope angles

¥ A 11 A 12 2%
s /° 15 60 75 90 105 120 135 150 165
30° 30° Jefn/° 15 30 45 60 75 90 75 60 45
KA /cm  83.07 26.68 22.17  9.55 2. 06 1.58 1. 81 2.27 16,16
wifa/° 15 75 90 105 120 135 150 165
45° 45° K/ 30 30 45 60 75 90 75 60
KA/ cm W 127 N3 N 60. 6 7.67  2.35  3.23 18.54
s /° 15 30 90 105 120 135 150 165
60° 60° Sefy/° 45 30 30 45 60 75 90 75
AKABLEE/cm {527 IR 228 IR W 1.89 1. 60 1.98
s/ 15 30 45 105 120 135 150 165
75° 75° Jefn/° 60 45 30 30 45 60 75 90
KA/ cm Wi 220 WR i3 WIR (5220 1.52 1.22
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Table 4 Permanent displacements change with the angles of J2 change in different slope angles
W 11 15 s 125¥%
15 30 45 60 75 90 120 135 150 165
30° 30° s/ 15 30 45 60 75 90 60 45 30 15
KA HE /cm 9. 86 BER 11.9 1.2 1.1 7.03  2.82 . 5.21 5.64  5.69
& £ /° 15 30 45 60 75 90 120 135 150 165
45° 45° s/ 15 30 45 60 75 90 60 45 30 15
K ALLFE /cm 5. 69 MR BER 45.7  14.1  0.64 1,92 3,28 4,63 4,80
fHifa/° 15 30 45 60 75 90 120 135 150 165
60° 60° skf/ 15 30 45 60 75 90 60 45 30 15
K ABLE /cm 7.81 W B® R 7.24  5.55  4.25  5.78  6.55  6.68
s /° 15 30 45 60 75 90 120 135 150 165
75° 75° *f/° 15 30 45 60 75 90 60 45 30 15
KABLHE/cm 9.81 2 S 2 S §- N 18.8  0.26  0.41  0.54  0.68
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Table 5 Permanent displacements change with the joint

angles change in different slope angles

3] B34
as/s 10 15 25 45 45 110
30 2 s/’ 25 60 150 75 150 165
Jefm/° 15 45 55 30 75 55
KRABIF /cm  56.26 26,79 33.27 16.39 6.06 13.72
I f6ifs/° 15 25 35 50 50 100
45° T2 {gif/° 40 75 135 80 145 165
A/ 25 50 80 30 85 65
AAMHE/cm  BWH BHE BF 101.1 18.89 64.32
J1 fisisa /° 10 15 25 45 45 110
60" J25ifa/° 25 60 150 75 150 165
S/ 35 50 90 20 85 65
KA /em  BEHE O BIR MR B 2.05 251.3
T fsifs/° 15 30 60 78 78 105
750 J2 fgifa/° 60 80 150 88 160 165
Je s/ 45 50 90 10 82 60
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