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A Case Study on the Reinforcement of
Stabilizing Piles against Slope Failures in a Cut Slope
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This paper presents a field study of the stability of slope collapsed during road construction and proposes a rea-
sonable countermeasure if the current slope is unstable. As a result of slope investigation, it was found that the
slope includes five tension cracks and the sliding surface is started from the tension crack and propagated the
surface soil layer through weathered rock layer. The slope stability analyses are conducted in case of dry and rainfall
seasons. The results indicate that the slope is unstable status. A reinforcement method of slope failure should be
selected according to the scale of failure. That is, the scale of slope failure, which is classified small, middle and
large size determines the reinforcement method of slope. Since the slope interested in this study is large size failure
slope, the reinforcement method to control slope failure is selected stabilizing piles, and seed spray and drainage of
surface waterare also selected to remain the factor of safety. The SLOPILE (Ver. 3.0) program is applied in order
to do stability analysis of slope reinforced by piles. As the result of analysis, the slope reinforced by a row of piles
shows the stable state. It is clearly confirmed that the stabilizing of piles can improve the stability of slope.

Key words : cut slope, scale of slope failure, method to control slope failure, stabilizing piles, slope stability analysis
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Fig. 1. Plan view of the study area and locations of soil investigation.
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Table 1. Soil properties in each layer

unit weight

Layer T ctm?) ()
weathered soil 1.7 1.8 1.2 27
weathered rock 2.0 2.1 4 30
soft rock 2.5 2.6 10 35
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Fig. 4. Flow chart of SLOPILE(Ver 3.0) program
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Table 2. Result of the slope stability analysis

Failure Type Dry Season Stability Wet Season Stability
circular failure 1.62 stable 0.94 unstable
plane failure 1.90 stable 1.37 stable
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Fig. 5. Slope stability analysis considering circular failure.
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Table 3. Selection of the slope failure size (Song, 2004)
Failure Size Small Middle Large
Volume of the slope failure less than 150 m? 150~900 m® more than 900 m?
Height of the slope failure less than 10 m 10~30 m more than 30 m
Depth of a soil depth above rock layer less than 1 m 1~2m more than 2m
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Table 4. Result of stability analysis of the slope reinforced by piles

Failure Type Dry Season . Wet Season
before reinforcement after reinforcement before reinforcement after reinforcement
Circular Failure 1.62 0.94 1.23
Plane Failure 1.90 1.37 1.56
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Fig. 9. Stability analysis of the slope reinforced by piles considering circular failure
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