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Influence of Joint Secondary Roughness on Roughness
Parameter in Direct Shear Test

Deok-Hwan Lee, Sung-Oong Choi*

Abstract Rock joint surface roughness, which is known to be one of the most important factors for defining shear
strength of rock mass, has been researched in various methods. However, approaches to separate a roughness into
two groups (primary and secondary) for evaluating the roughness have been rarely performed. In this study, elements
of secondary roughness were eliminated through direct shear testing with tensile joint specimen and they were
quantified with joint parameters. It is revealed that roughness parameters decrease with increasing the normal stress
and sampling intervals, except for the case in which the normal stress is larger than 1.5 MPa. Also it is analyzed
that ratio of area reduction in the opposite direction of shearing decreases with increasing the roughness parameter.
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Fig. 1. Schematic diagram of tensile joint by splitting rock
specimen
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Secondary roughness elements
Primary roughness elements

Fig. 2. Illustration of primary and secondary roughness

(@) (b)

Fig. 4. Definition of the m-surface; (a) actual surface, (b) m-surface (modified from Belem et al., 2000)
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Fig. 5. Roughness parameter reduction ratio with respect to
normal stress(sampling interval : 0.5 mm ~ 5.0 mm)

Table 1. Results of direct shear test and its measured parameters(average)

NOT];a/[lpzt)ress Max. (s]\l:[es;) stress 0.%) A, Z,

- - 15.36 9.71 0.151
0.5 0.98 14.93 9.49 0.147
1.0 1.78 14.67 9.40 0.145
1.5 2.31 14.15 9.12 0.141
2.0 2.76 14.20 9.10 0.140
3.0 3.38 14.14 9.07 0.140
4.0 4.13 14.16 9.11 0.140
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Fig. 6. Relation between Z, and parameter reduction ratio
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