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Stability Analysis of Rock Slope in Limestone Mine by Numerical Analysis

Han-Uk Lim, Chi-Hwan Kim and Hwan-Jo Baek

Abstract. Two numerical methods such as DEM and FDM were adopted to analysis of rock slope stability, of
which dimensions are about 150 m(length), 58 m(height), 70° dip, in Halla limestone mine. For this rock slope
stability analysis, strength reduction method was used to calculate the safety factor of slope through numerical
method. To keep the rock slope safely, it is proposed to reduce the height of the rock slope from 58 m to 45 m
and to reduce the angle of the slope from 70° to 55°, too.
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Fig. 1. View of Rock Slope in Limestone Mine.
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Table 1. Input data of FLAC.
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Fig. 2. Plot of grid for FLAC (Height = 58 m, Angle = 70°).
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Fig. 3. Plot of plastic zone (He1ght-58m Angle 70",
Strength reduction coefficient = 2.5).
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Lab. Value
Properties Input data Remarks
Ave. Value Range
* Uniaxial comp. strength (MPa) 112.7 101.4-164.1 113
* Brazilian tensile strength (MPa) 10.3 9.5-14.8 1.33 equation (2)
* Young's modulus (GPa) 51.89 46.70-57.12 7.17 equation (1)
- Poisson's ratio 0.254 0.232-0.269 0.254
- Density (gr/cm’) 2.641 2.594-2.685 2.641
- Cohesion force (MPa) 142 10-21.9 25 equation (7)
+ Int. friction angle (°) 54.4 51.1-574 30 equation (9)
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Fig. 4. Plot of plastic zone (Height=58m, Angle=70°,
Strength reduction coefficient = 3.0).
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Fig. 5. Plot of grid for Flac (Height =45 m, Angle = 55°).
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Strength reduction coefficient = 3.0).
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Table 2. Input data of UDEC.
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JRC 7 5 6 ®
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Fig. 8. Plot of displacement velocity vector (Height =58 m,
Angle = 70°, Strength reduction coefficient = 1.3).
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Fig. 11. Plot of discrete element grid (Height = 45 m, Angle
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Fig. 12. Plot of displacement velocity vector (Height =45 m,
Angle = 55, Strength reduction coefficient = 1.3).
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Angle = 55°, Strength reduction coefficient = 1.3).
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