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A Study on Hydro-mechanical Behaviors of Rock Joints using
Rotary Shear Testing Apparatus

Dae-Sung Cheon, Hee-Suk Lee, Chung-In Lee and Hi-Keun Lee

ABSTRACT To characterize the hydro-mechanical behavior of a rock joint, a rotary shear testing apparatus was devised
in this study. Shear stress was driven by twisting the end of a sample in the rotary shear testing apparatus. The test results
show that the rotary shear test underestimates the peak shear strength of a rock joint. The torque is known as a function of
the radial distance from the axis of rotation, resulting in the radial variation of the shear stress. Fluid flow through rock joints
is mainly dependent on the joint roughness, contact area, initial aperture. To examine the dependency, the relationship
between the hydraulic and the mechanical apertures for shear-flow was established by measuring the initial aperture. It shows
that the mechanical aperture and the hydraulic aperture increase linearly with the dilatancy. The difference between the
hydraulic and mechanical apertures describes the deviation from the behavior predicted by the parallel plate model.
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Table 1. Physical and mechanical properties of rock
specimens

Sample
p. Hwangc}eung Yeosan marble
Properties granite
Bulk specific gravity 272 276
Apparentporosity (%) 0.49 0.19
P-wave velocity (m/sec) 3650 3080
S-wave velocity (m/sec) 1970 1710
Uniaxial compressive strength
(kefem?) 1510 720
Young's modulus
( X 105 kg/em?) 541 4.8
Poisson's ratio 0.29 0.31
Brazilian tensile strength
(kgfem®) 140 110
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Fig. 2. Rotary shear testing apparatus
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Table 2. Comparison of 1,,, vs. o, by rotary shear test
and in direct shear test for Hawangdeung granite
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9.5 181 0191 | 481 1253 26
96 195 0203 | 481 1318 274
113 209 0185 | 962 2099 2.8
15 280 0193 | 962 2827 293
15 195 013 | 1924 4888 254
153 356 023 | 1924 489 254
200 299 0185 | 3207 7935 247
222 361 0149 | 481 9056 188
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Fig. 3. Flow rate per unit head vs. normal stress for
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