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Stability of a Natural Slope in Sedimentary Rocks
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An unstable natural slope located at Icheon-Ri, Dasa-Eup, Dalseong-Kun which has been severely
cracked during heavy rain fall in September, 1998, was investigated and analysed for remedial measures.
Various geological data were obtained by performing a surface geological survey, a ground penetrating
radar(GPR) exploration, four geotechnical borings with field and laboratory tests, and the precipitation
records were also reviewed. Based on the these data, the probable sliding plane was determined as a
bedding plane with dip angle of 20 to 25 degrees between sandstone and shale layers at depth of 6 to 8
meters.

By performing back analyses with the limit equilibrium method, the friction angle and cohesion of
the sliding plane were determined as 18° and (), respectively. Based on these results, a series of
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stability analyses such as stereo-graphic projection method, limiting equilibrium method and numerical
method were carried out. The remedial measures for the unstable slope were selected based on the
results of the limit equilibrium analyses by considering various conditions expected at the site. Ground
grouting or anchoring method with proper surface drainage systems could be employed for the long

term safety of the slope.

Key Words : ground sliding, sedimentary rock, bedding plane, slope reinforcement
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Fig. 1. Landslide area showing location of boreholes and surface cracks.
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Fig. 2. Stereo-graphic projection of the poles
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Fig. 3, GRP scan lines in the landslide area.
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Fig. 4. Result of GRP survey on scan line 2 showing a fractured zone.
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Fig. 5. Geological profile of the area showing a fractured zone.
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Table 1. Material properties employed in the stability analyses.
— —
unit weight friction angle cohesion, cym?)
rock types 3 o
7 {tm?) #0) before grouting after grouting
residual soil 20 22.0 1.0 5.0
weak zone 22 180 0.0 30
weathered rock 25 30.0 100 10.0
soft rock 26 40.0 100.0 100.0

210



g9 299 AN LA
Table 2. Results of analyses using the program PCSTABL.
cases water level earthquake,horizontal anchor routin minimum remarks
acceleration 25tfea g 9 safety factor
Dasa 1 low 0 0 - 1512 stable
Dasa 2 high 0 0 - 0.992 unstable
Dasa 3 low O.1g 0 - 1.098 meta-stable
Dasa 4 high 0 39 - 1.111 meta-stable
Dasa 5 high 0.1g 34 - 0.787 unstable
Dasa 6 middle 0 0 - 1.181 meta-stable
Dasa 7 middle 0 2% - 1.362 stable
Dasa 8 high 0 0 O 1.941 stable
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Fig. 7. The minimum factor of safety is assumed as fess than 1.0 with high water level

during heavy raining.
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Fig. 9. Displacement vectors under saturated condition.
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Fig. 10. Maximum principal stresses with anchoring under saturated condition,
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Fig. 11. Displacement vectors with anchoring under saturated condition.
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