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A Study on the Analysis of the Slope Stability Considering Clay Filling
in Discontinuity

Min Kyong Nam, Ahn Tae Bong, Yang Seung Jun, Baeck Seon Gi and Lee Tae Sun

Abstract When filling material such as clay is included along the discontinuity, it may cause instability on a slope
even if the direction of discontinuity works in a positive way. In the study area, slope sliding occurred at the boundary
between a clay filling material and weathered soil because the physical properties differ across the boundary; and
this is very similar to the situation where foliation in a rock works as a weak zone during a structural behavior,
causing an inter-layer slip. In most analysis, if there exists a clay filling material, a single discontinuity is assumed
to perform analysis. In those cases, the discontinuity is modeled as a slip surface within clay. Therefore, the
characteristics of the boundary are not considered in the analysis, so that ultimately the physical property of clay
usually prevails. The result of evaluating the slope stability affected by clay filling material shows the significant
difference in the safety level due to the strength parameter depending on the failure type of the discontinuity by
a filling material.

Key words Discontinuity, Clay filling material, Failure type, Strength parameter
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cl The First Symbol The Second Symbol
ass
Group Symbol Group Name Group Symbol Group Name
W Well graded
G Gravel
Coarse-grained P Poorly graded
soil M Sit
S Sand Y
C Clayey
o Low plasticity
M fnorganic Silt L (Liguid Timit less 50)
Fine-grained . High plasticity
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Table 2. Results of soil test

Water Content Specific Gravity Liquid Limits Plasticity Index

Class W, %) (G (Wi, %) (1p%) uses
Weathered Soil 20 2.68 - - SM

Clay 21 2.62 32.0 12.5 CL

e Lond | e Load
Shear Plane E Shear Plane
Weathered Sail (SM)
(a) Case 1 (b) Case 2

Fig. 6. Profile of direct shear test
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Table 3. Comparison of direct shear test results and shear strength of filling materials
Unit Weight Cohesion Internal Friction
R
Class (KN/n) (kPa) Angle (%) emark
Weathered Soil 18.6 5.6 28 -
Case 1 16.8 1.1 17.2 -
Case 2 17.1 11.0 18.6 -
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Table 4. Shear strength
Class 7 N ¢ £ v
(kN/m*) | (kPa) ) (MPa)
Weathered | 106 | 56 | 280 | s0 | 035
Soil
Clay filling| 1, | 115 | 186 | s0 | 040
material
Soft 23.00 60.0 35.0 10,000 0.25
Rock
Interface k,: 38.5 MPa
Element ) L 17.2 k,: 129 MPa
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