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Measurement and Evaluation of Roughness of a Rock Discontinuity
and Its Relation with Shear Strength
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Abstract: The mechanical properties of rock discontinuities such as joints or bedding planes are indispensable
and most important elements for the stability evaluation of rock structures, and various studies have been done
about them. The mechanical properties of rock discontinuities greatly depend on the surface irregularity.
Barton and Choubey have introduced the roughness index JRC expressing the irregularity of the surface and
have proposed the empirical formula for evaluating the shear strength of the discontinuity. Authors have
measured surface irregularities of shearing planes of laboratory direct shear test specimens using the three-
dimensional digitizer with a laser (KONICA MINOLTA VIVID900). A quantitative index Z> is calculated
with 8,000-10,000 grid data which are converted from digitized polygon mesh data. JRC can be calculated
using suggested empirical expressions, then shear strengths of discontinuities can be evaluated by the formula
of Barton and Choubey using JRC. Estimated shear strengths using JRC are compared with measured ones
about 117 direct shear test specimens of discontinuity, then both strengths vary considerably and are not
necessarily corresponding. Although, a good agreement is accepted about a certain soft rock.
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TYPICAL ROUGHNESS PROFILES for JRC range:
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