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ABSTRACT

The limit equilibrium method (LEM) is commonly used for slope design and stability analysis because it is easy to simulate slope and
requires short calculating time. However, LEM cannot adequately simulate ploughing failure in a footwall slope with a joint set dipping
parallel with slope, e.g. bedding joint set. This study performed parametric study to analyze the influence factors on ploughing failure
using UDEC which is a commercial two-dimensional DEM (Distinct Element Method)-based numerical program. The influence of
joint structure and properties on stability of a footwall slope against ploughing failure was investigated, and the factor of safety was
estimated using the shear strength reduction method. It was found that the stability of footwall slope against ploughing failure strongly
relies on dip angle of conjugate joint, and the critical bedding joint spacing and the critical length of slab triggering ploughing failure
are also affected by dip angle of conjugate joint. The results obtained from this study can be used for effective slope design and
construction including reinforcement.
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Fig. 1. Failure Mechanisms in Foliated Rock Slopes. (a) Flexural
Toppling. (b) Flexural Buckling (Adhikary et al., 2001).
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Fig. 2. Mechanisms of Footwall Slopes Failure
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Fig. 3. Numerical Modeling
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Table 1. Parameters for Numerical Analysis

Type Joint spacing, S (m) Joint friction angle (°) Conjugate joint angle, 6 (°) L/L
Conjugate joint - 5~35 20 ~ 60 0.1 ~05
Basal joint - 5~35 - -
Bedding joint 1.0 ~ 6.0 5~35 - -
Table 2. Intact Rock and Discontinuity Strength Parameters
Property % K G ) ¢ t k, kg
P (t/m®) (GPa) (GPa) ©) (MPa) (MPa) (GPa/m) (GPa/m)
Rock 2450 10 6 34 5 2 - -
Joint - - - 5~35 0 0 10 1

vtz o g wWo| 2ol= Coulomb slip ZElg AREEIITH

A Aol AR E BEle Fig 3¢} zkon], Hjehd Hol=
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) AZmin
o7IM, K = kel AHIE
= ohite) AekAYE

= Zone?] HAi o]
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TS S5 g e Al 2
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ria 1
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v 1
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Fig. 4. UDEC Numerical Analysis of Displacement
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Fig. 5. Factors of Safety Calculated for Different Values of Joint Friction Angle and Conjugate Joint Angle
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