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Impact of Faults on Open-Pit Slope Stability and Prediction of Unstable Slopes

HUANG Yi, WANG Xiangqgin, XU Hai
( CINF Engineering Co. , Lid., Changsha 410019, Hunan, China)

Abstract: There are well-developed faults in an open-pit molybdenum mine, which may lead to slope instability during
open-pit mining. Three typical faults running through the ultimate boundary were selected to investigate progressive
instability mechanism of the slopes in the open-pit mine under coupling effect of multiple faults by integrating Rhino+
Griddle 3D geological modeling and FLAC™ multi-field coupling simulation. Furthermore, the safety factors of slopes
under different working conditions were calculated, and relatively unstable slopes were also identified for addressing the
subsequent safety of the ultimate boundary. The simulation results show that, plastic failure and tensile stress
concentration will occur in the slope at the junction of Zone C and Zone D, while local plastic failure will occur in the
faults, which, however, won’t induce instability failure in the surrounding slopes; there won’t be much displacement
in the slope at the ultimate boundary, with the maximum displacement (2.44 c¢m) at the toe of slope; the safety factors
of the ultimate boundary of open pit under natural working conditions and rainfall are 2.48 and 2.36 respectively,
indicating that the slope is stable. However, slope at Zone E with F1 fault is considered to be with a relatively
instability, for which comprehensive measures including real-time monitoring, prevention and reinforcement can be taken
to ensure the safety.
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Fig.1 Relative position of faults in mining area
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Fig.2  Zoning map of slopes

R1 BESRER
Table 1 Slope zoning

S IX MR EE/m R ()
A 156 43
B 156 49
C 384 44~46
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Table 2 Mechanical properties of rock mass
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IR
B 2400 45 0.10 7.76 031  0.10 32
LIRS 2670 21.2 0.55 27.65 020 0.72 38
[l 2650 18.5 0.50 2550 021 0.70 37
W2 A 1800 1.3 0.05 020 035 0.04 28
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Fig.3  Numerical model
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Fig.4 Plastic failure nephogram
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Fig.5 Maximum displacement nephogram
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Fig.6  Nephogram of displacement in X and Y directions
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Fig.7 Nephogram of maximum tensile stress
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Fig.8 Maximum displacement nephogram
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Fig.9 Nephogram of maximum strain increment
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Fig. 10 Influence of F1 Fault on Zone-E slope
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Fig.11  Cross-section nephogram of displacement

of Zone-E slope
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Fig.12  Cross-section nephogram of maximum strain increment

of Zone-E slope
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Table 3 Parameters of seepage field
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2 G430E 03
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Fig. 13 Rainfall-induced seepage in ultimate boundary
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Fig. 14  Cross-section nephogram of Zone-E slope displacement

under rainfall
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Fig.15 Cross-section nephogram of strain increment

in Zone-E slope under rainfall
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