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The Behavior of Stabilizing Piles installed in a Large-Scale Cut Slope
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The effect of stabilizing piles on cut slopes is checked and the behavior of slope soil and piles are observed
throughout the year by field measurements on the large-scale cut slopes. First of all, the bebavior of the slope soil
was measured by inclinometers during slope modification. Landslides occurred in this area due to the soil cutting
for slope modification. The horizontal deformations of slope soil are gradually increased and rapidly decreased at
depth of sliding surface. As the result of measuring deformation, the depth of sliding surface below the ground surface
can be known. Based on the measuring the depth of the sliding surface, some earth retention system including stabilizing
piles were designed and constructed in this slope. To check the stability of the reinforced slope using stabilizing
piles, an instrumentation system was installed. As the result of instrumentation, the maximum deflection of piles is
measured at the pile head. It is noted that the piles deform like deflection on a cantilever beam. The maximum
bending stress of piles is measured at the soil layer. The pile above the soil layer is subjected to lateral earth pressure
due to driving force of the slope, while pile below soil layer is subjected to subgrade reaction against pile deflection.
The deflection of piles is increased during cutting slope in front of piles for the construction of soil nailing. As a
result of research, the effect and applicability of stabilizing piles in large-scale cut slopes could be confirmed sufficiently.

Key words : bending stress of piles, deflection of piles, field measurement, landslides, large-scale cut slope, stabi-
lizing piles
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Fig. 1. Plan view of the study area.
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Fig." 3. Ground layers of the study area.
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{a) S-1 at the upper part of slope
Fig. 5. Sliding of slope soils.
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(b) S-2 at the middle part of slope
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Table 1. Soil properties for slope stability analysis.

parameter Yi c [
layer (t/m?) (t/m?) (Deg.)
Coluviual soils 1.85 0.5 27
Weathered 1.9 1.0 30
residual soils
Clay 1.7 1.5 20
Highly weathered 22 5.0 35
soft rock
Soft rock 2.5 10.0 40
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Fig. 14. Horizontal displacement of No.l17 pile at the
upper part of slope.
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Fig. 15. Horizontal displacement of No.23 pile at the lower
part of slope.
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Fig. 16. Bending stress of No.17 pile.
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Fig. 17. Bending stress of No.23 pile.
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800 " - 1600
~8—No.23 pile Star;‘r\g point of_l_excavauon or
) " instaling sqjl nailin: 1 1400
& 250 || —A—No.17 pile -
2 = Accumulative rainfall | 4p00 E
2 T
= 200 =
2 1 1000 £
5 ©
2 150 1800 o
2 2
2 600 2
< 100 3
M 1400 3
§ 50 2
= 1 200
0 ! Ak . o
0 20 40 60 80 100 120

Elapsed time {day)

Fig. 19. Maximum bending stresses of piles according to
the accumulative rainfall.
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