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Abstract

The lapse of time may cause in the slope structure various deterioration phenomenon progresses in the ground of
slope, and collapse due to deterioration of strength, resulting in a decrease in the service life. The approach to slope
stability due to the ground deterioration is a different concept from the existing limit equilibrium analysis, which is
limited to the physical characteristics and geometrical structure of ground. In this study, we conducted a comparative
analysis of various literature studies related to the slope failure characteristics and behaviors to presented the optimal
formulas for shear strength reduction, such as the exponential function, the logarithmic function and the inverse hyperbolic
function. And then a case study was performed on cut slope of Gyeongbu High Speed Rail construction site along
the Yangsan fault zone, where the slope failure of shale layer vulnerable to deterioration occurred. As a result, it was
confirmed that landslide occurred due to reduction of shear strength by deterioration, as safety factor is approx. 1.0
at the time when the slope failure occurred. Based on the comprehensive case study, as a quantitative approach to the
evaluation of slope stability due to deterioration of ground, finally we propose a method for evaluating slope stability

with optimal strength reduction curves.
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Fig. 1. Shear strength reduction of Shimajiri mudstone due to
deterioration (Shinjo and Ito, 1989)
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- o AaLA S(Inverse-hyperbolic function): Yoshida
et al., 1990, 1997.

- A|4= 3=(Exponential weathering intensity rate): Selby,
1993; Oguchi et al., 1994; Sunamura, 1996; Norwick
and Dexter, 2002; Tating et al., 2013a, 2013b; Momeni
et al., 2017.

- 277 $K(Logarithmic weathering intensity rate): Ollier,
1984; Huisman, 2006; Tating et al., 2013a, 2013b.

- A2A Sk(Hyperbolic law-Rate theory of creep):
Ladanyi, 1974; Sandrone and Labious, 2010.

5.1 9 A=M g(Inverse-hyperbolic function)
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F2xah, -2 ¥(hyperbolic law) 0.2 ¢19] A|7te] &
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Fig. 3. Subsurface profile and sectional plan

Table 1. Material properties and input data (before slope excavation)

, . 3 Strength parameter
Strata Unit weight (yy), kN/m : — H 1
Cohesion (c), kPa Internal friction angle (¢), °
C.W.S 18 10 30
M.W.R. 20 50 30
S.W.R. 22 130 30 Fault breccia (Shale)
H.R. 25 300 35
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Fig. 4. Computed variation of cohesion (c) envelope with time
due to deterioration
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Fig. 5. Computed envelopes of slope failure and safety factors
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