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ABSTRACT

An analytical procedure for calculating the failure load of a V-shaped rock notch under
two-dimensional stress conditions was developed based on the slip-line plastic analysis
method. The key idea utilized in the development is the fact that the a-line, one of the
slip-lines, extends from the rock notch surface to the horizontal surface outside the notch
when the rock around the notch is in the plastic state, and that there exists an invariant which
is constant along the a-line. Since the stress boundary condition of the horizontal surface
outside the rock notch is known, it is possible to calculate the normal and shear stresses acting
on the rock notch surface by solving the invariant equation. The notch failure load exerted by
the wedge was calculated using the calculated stress components for the notch surface. Rock
notch failure analysis was performed by applying the developed analytical procedure. The
analysis results show that the failure load of the rock notch increases with exponential
nonlinearity as the angle of the notch and the friction of the notch surface increase. The
analytical procedure developed in this study is expected to have applications to the study of
fracture initiation in rocks through wedge-shaped notch formation, calculation of bearing
capacity of the rock foundation, and stability analysis of rock slopes and circular tunnels.

Keywords: Slip-line method, Rock notch, Plastic analysis, Mohr-Coulomb vyield criterion
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e

Fig. 1. Mohr circle and the direction of slip-line
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Fig. 2. Model for failure analysis of rock notch
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Fig. 4. Mohr circle representation of the boundary stress conditions for (a) boundary(1) and (b) boundary(2)
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Fig. 5. Calculation of notch failure load
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Fig. 6. Influence of the notch angle on the notch failure load
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Fig. 7. Influence of the notch surface friction on the notch failure load
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