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Shear Behavior of Rough Granite Joints Under CNS Conditions
Byung-Ki Park, Chang-Soo Lee and Seokwon Jeon

Abstract Stability and mechanical deformation behavior of rock masses are highly dependent on the mechanical
characteristics of contained discontinuities. Therefore, mechanical characteristics of the discontinuities should be
considered in the design of tunnel and underground structures. In this study, direct shear tests for rough granite
joints were carried out under constant normal stiffness conditions. Effects of initial normal stress, shear velocity,
and surface roughness on the characteristics of shear strength and deformation behaviors were examined. Results
of shear testing under constant normal stiffhess conditions reveal that shear behaviors could be classified into two
categories, based on the amount of decrease in shear stress at the first peak shear stress. With initial normal stiffhess
increasing, it turned out that shear displacement at peak stress and the first peak shear stress increased, however
friction angle and friction coefficient showed decrease. In case of shear stifthess and average friction coefficient,
it turned out that they are not dependent on the initial normal stress. Minor effects of shear velocity on rough
joints were observed in several shear quantities. However, the effects of shear velocity were insignificant regardless
of the normal stress increase. Change of shear strength and deformation characteristics on joint roughness were
examined, however, it turned out that the variations were attributed to deviation of shear test specimens.

Key words Constant normal stiffness (CNS), Shear behavior, Rough granite joints, Shear velocity, Roughness
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Fig. 2. A general view of direct shear test machine
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Table 1. Summary of roughness parameters for test
specimens.gc

e ) z R, |SDH (mm)
Min 15.62 0.37 1.063 1.17
Max 17.99 0.44 1.083 3.02
Mean 17.24 0.42 1.076 1.83
SD* 0.51 0.01 0.005 0.47

*SD: standard deviation
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g. 3. Notation for analysis of direct shear test results
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Table 2. Mean and standard deviation of coefficient of
friction with respect to shear velocity
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Hae (S.D.) 0.06 0.08 0.07 0.05
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