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A Numerical Study of the Shear Behavior of a Rock Joint Considering
Quantitative Roughness Parameters
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Abstract

The discontinuities in rock mass give a significant influence on the stability of an underground opening. Analyses
on the influence of discontinuities, constitutive models have been researched. But studies on shear behavior using
objective roughness parameters leave much to be desired. In this study, two constitutive models of rough rock joints
using quantitative roughness parameters were presented and shear behavior of rock joint was simulated. In the first
constitutive model, discrete finite joint element with zero thickness and six nodes is constructed. The fundamental
assumptions were based on the classical elasto-plastic theory. In the second constitutive model, the method proposed
by Ohnishi, considering a roughness degradation, used the direct data of 3D laser roughness measurement. Using two
constitutive models for rock joints, shear behavior of rock joint was simulated numerically. The results of the simulation
showed that the proposed model could reproduce conspicuous phenomena commonly encountered in actual shear test

of rock joints such as the strain hardening and softening phenomena and residual strength.
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Fig. 1. Digitized surface of a rock joint(lower half)
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Fig. 2. Process of the asperity degradation
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Fig. 3. Relation of normal displacement-iteration number(n)
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MPa/m degree MPa m/MN
2000 | 4000 | 30° | 15° 50 100

Table 2. Input parameters for constant normal stress condition.

(O] At=, 1996)
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MPa/m degree MPa m/MN
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Fig. 9. The curves obtained from both numerical and experimental
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empirical equation)
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