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Fig. 1 Development zone of joint fractures

in an open-pit mine slope
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Table 1~ Statistical data of joint geometric parameters
RN e smEX PHIE PR
1* IEZM A 168.87 25.64
i/ (°) 2# EZRME 270.89 26.78
3* RS 87.94 25.15
1* ER&S 65.67 11.43
fifri/ () 2* EB 55.89 10.19
3* ERSH G 52.28 8.56
1* EASM 0.40 0.2
A /m 2 2* B4 0.35 0.6
3# E&AS 0.20 0.4
1# IE&S 6.2 1.2
K/ m 2* EZ S 5.8 1.5
3* E&S 4.3 0.9
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Fig.2 3D model of random jointed fracture rock mass

in slope and free boundary field
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Table 2 Complete rock mechanics parameters

W/ RO ST SURDBRIES WERT AR/

kg + m~?) GPa GPa MPa MPa (°)
1* 2 600 3.24 1.85 0.01  0.024 20
2# 2650 5.87 3.74 0.01  0.022 20
3# 2700 9.86 5.83 0.01  0.025 25
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Table 3 Joint parameters

VIR, NRJ1/ NEEEESM/ RIS IR

i MPa MPa (®) GPa GPa
1* 0.01 0.024 20 150 60
2# 0.01 0.022 20 150 60
3* 0.01 0.025 25 200 100
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Fig.4 Diagram of monitoring points layout

on the longitudinal section of the slope
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Fig.5 Time-history curves of velocity in x,y,and z directions at monitoring points
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Fig.6 Time-history curves of acceleration in x,y,and z directions at monitoring points
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Fig.7 Time-history curves of displacement in x,y,and z directions at monitoring points
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Fig.8 Frequency spectrum in x,y,and z directions at monitoring points
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Fig.9 Diagram of maximum shearing stress
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Fig. 10 Diagram of Mise equivalent stress
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Numerical simulation study on the stability of jointed

rock slopes in open-pit mines under seismic action

Xie Renging, Liu Mingchun, Jiang Haitao, Wei Xikang, Chen Zhibin

( Fujian Geotechnical Engineering Investigation and Research Institute Co., Lid. )

Abstract: To investigate the stability of jointed slopes under seismic action, a random joint fracture network model

was established using the Monte Carlo method. The discrete element program 3DEC was utilized to conduct a numeri-

cal simulation study on the stability of an open-pit mine slope under seismic action. The results indicate that under

seismic action, the vibration intensity and displacement at the bottom of the slope are significantly stronger than those

at the top. The joint fractures within the slope have a notable attenuating effect on the energy of seismic waves. The

bottom of the slope primarily exhibits a shear failure mode, indicating the need to reinforce the seismic resistance of the

slope’s bottom structure during routine production.

Keywords: open-pit mining; slope; joint fracture; random joint fracture network; seismic action; numerical simula-

tion; stability



