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Limit equilibrium analysis and finite difference analysis were used to evaluate slope stability in the in Gohan,
Korea, which is affected by large-scale tensile cracks and uplift. There is a thick colluvial layer in the study area
and predicting ground behavior is problematic because the presence of clay makes it difficult to determine the
strength parameters of the soil. Consequently, a numerical model able to reflect the collapse properties of the site
was required that applied the modified boundary layer model and calculated the strength parameters using back
analysis. The numerical simulation results that consider the strength parameter one does with the present situation
the establishment of the pile is completed, and the simulation is able to asses ground stability in complex terrain in
a reliable manner. Also the somewhat it judges with the fact that it will be able to provide the fundamental data
which secures the stability of the segment where it is unstable.
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Fig. 2. Schematic diagram of the studied slope. Arrows
indicate directions of sliding.
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Table 1. Mechanical properties of rock core samples.

84

- Angh

Properties Soft rock (Moderately weathered) Hard rock (Slightly weathered)
Depth (m) 349 - 419 57.3 - 68.7
Density (kN/m’) 26.37 - 27.04 27.04 - 27.25
UCS (MPa) 53.03 - 83.08 56.81 - 97.32
Young's modulus (GPa) 36.55 - 64.38 49.28 - 66.42
Poisson's ratio 0.182 - 0.196 0.198 - 0.264
Cohesion (MPa) 10.1 - 11.9 18.6 - 32.6
Friction angle (°) 449 - 493 49.1 - 52.1
Table 2. Maximum displacement at each station, as measured using an inclinometer.
Inclinometer 1D I-1 I-2 I-3 1-4 I-5 1-6
A-B Max. displacement (mm) 26.1 38.7 98.9 26.2 42.7 17.3
[GL(-) depth] [14 m] [14 m] [23 m] [25 m] [17 m] [25 m]
C-D Max. displacement (mm) 12.1 -6.8 12.0 10.2 4.1 11.7
[GL(-) depth] [14 m] [14 m] [23 m] [24 m] [31 m] [25 m]
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Fig. 3. Locations of boreholes and inclinometers in the
study area. BH: borehole; I: inclinometer.
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(a) Case 1 model
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Fig. 7. Results of the limit equilibrium method analysis (LEM) for Line 1 showing the minimum factor of safety and the
critical slip surface. (a) Case 1 model (circular slip surface). (b) Case 2 model (non-circular slip surface).
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Table 3. Properties of soil, rock masses, and piles.

Density Cohesion Friction angle | Bulk modulus | Shear modulus | Tensile strength

(Ym*) (Pa) ©) (Pa) (Pa) (Pa)
Colluvial soil 1.8(2.0%) 3.6x10* 16.2 5.33x107 3.2x107 3.6x10*
Boundary layer 2.0 1.7x10* 133 5.33x107 3.2x107 1.7x10*
Weathered rock 22 1.0x10° 32 2.78x10° 2.08x10° 1.1x10°
Soft rock 2.4 1.0x10° 45 1.01x10'° 7.6x10° 3.4x10°
Hard rock 2.5 3.0x10° 50 2.17x10'° 1.3x10'° 1.1x107
Pile 8.0 3.14x108 50.0 1.4x10" 8.4x10'0 4.9x108

*; Saturated unit weight
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Table 4. Factors of safety and the maximum displacements of each line at each stage.

Line 1 Line 2 Line 3 Line 4
LEM 1.71 1.04 1.27
Stage 1
FDM 1.17 (0.01 m) 1.11 (0.11 m) 1.05 (0.21 m) 1.21 (0.03 m)
LEM 0.99 0.83 0.98
Stage 2
FDM 0.86 (0) 0.83 () 0.76 (0) 0.92 (0)
Stage 3 FDM 1.44 (0.01 m) 1.22 (0.04 m) 1.25 (0.04 m) 1.12 (0.04 m)
Stage 4 FDM 1.32 (0.02 m) 1.15 (0.11 m) 0.98 (o) 1.29 (0.02 m)
* Values in parenthesis are maximum displacement and oo indicates divergence.
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Fig. 10. Results of the LEM and FDM analysis for Line 1.
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Fig. 11. Results of the limit equilibrium method (LEM) analysis and the finite difference method (FDM) analysis for Line 2.
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Fig. 12. Results of the LEM and the FDM analysis for Line 3.
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Fig. 13. Results of the LEM and the FDM analysis for Line 4.
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