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Abstract Several foundation soil conditions below a homogeneous sand slope were assumed and slope stability
analyses were conducted to determine the soil condition, in which a stabilizing pile can be used to increase the factor
of safety against sliding. The assumed heights of the sand slope were 5m and 10m. For a 5m slope height, a
stabilizing pile can be used in the foundation soil with a 15° internal friction angle and a cohesion of 10kPa. For
a 10m slope height, a stabilizing pile can be used in the foundation soil with a 20° internal friction angle and a
cohesion of 10kPa and a stabilizing pile can be used in the foundation soil with a 0° internal friction angle and 40kPa,
45kPa and 50kPa of cohesion. According to the analysis results of stabilizing pile-reinforced foundation soil, the
length of the stabilizing pile and magnitude of the maximum bending moment were strongly affected by the internal
friction angle of the foundation soil. The lengths of stabilizing pile, for an internal friction angle of 0° were 4.6, 8.0
times greater than those with an internal friction angle of 5°. The magnitude of the maximum bending moment of
the stabilizing pile for an internal friction angle of 0° was 24.6 times greater than that for an internal friction angle
of 5°. Practically, a stabilizing pile cannot be used for foundation soil with an internal friction angle of 0°.
Considering the results derived from this study, the effects of a stabilizing pile can be maximized for soft foundation
soil that is embanked with a slow construction speed.

Keywords : Foundation soil, Internal friction angle, Cohesion, Length of stabilizing pile, Maximum moment of
stabilizing pile
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Table 1. Analysis results of SLOPE/W (height of slope = 5m)

(b( ° ) 0 5 10 15
c(kPa) FQ D S (m) Fs D S (m) FQ D S (m) Fs D S (m)
10 0.61 16.7 0.98 3.7 1.24 2.8 1.47 2.0
15 0.91 19.2 1.27 3.7 1.52 1.8 -
20 1.20 10.5 1.53 2.6 - -
25 1.49 9.3 - - -
Table 2. Analysis results of SLOPE/W (height of slope = 10m)
(b( ° ) 0 5 10 15 20
c(kPa) Fs D S(m) F? D, S(m) FQ D, b(m) Fs D, S(m) Fs D, b(m)
10 0.31 30.7 0.68 6.7 0.95 5.8 1.17 42 1.33 1.8
15 0.46 28.7 0.83 8.2 1.10 54 1.32 2.8 1.47 0
20 0.61 32.0 0.98 6.3 1.25 5.1 1.47 29 -
25 0.76 283 1.12 6.5 1.39 35 1.59 0 -
30 0.91 279 1.26 6.7 1.52 4.0 -
35 1.06 222 1.40 6.2 1.66 3.8 -
40 1.20 21.0 1.52 6.6 - - -
45 1.35 20.8 1.68 4.9 - - -
50 1.49 20.7 - - - -
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M,
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(kN - m)

Dy

] AF
(m) )

30.7 0.31 0.13 85.3 48201

6.7 0.68 0.16 10.7 1956

5.8 0.95 0.23 8.6 1885

42 1.17 0.28 6.4 1430

1.8 1.33 0.20 3.2 274
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