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Fig.1 Joint roughness coefficient (JRC) and
corresponding surface roughness profiles at 10 cm
scale (after Barton, et al., 1977)”
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Table 1 a- and b - values for JRC profiles
JRC MEM(m=25) FFT band=0.0 FFT band=0.04 FFT band=0.08
a b a b a b a b
0~2 7.4354 0.32071 8.1727 0.25847 7.4862 0.30828 7.3858 0.30570
2~4 7.0175 0.25175 8.0260 0.21858 7.0879 0.23599 6.9224 0.22971
4~6 7.1242 0.19882 7.4414 0.20834 7.0075 0.23431 6.8550 0.23717
6~8 6.9207 0.16992 6.9797 0.21332 6.8449 0.21480 6.7083 0.21824
8~10 6.8070 0.15923 7.2189 0.19388 6.7287 0.19517 6.5592 0.19091
10~12 | 7.3836 0.11383 7.3545 0.18976 7.0752 0.15481 6.7760 0.15083
12~14 | 7.1321 0.11972 7.1181 0.21020 6.8417 0.17789 6.6695 0.17379
14~16 | 7.3677 0.10643 7.7874 0.12363 7.1328 0.13876 6.7154 0.13702
16-18 | 4.9286 | 0.19034 | 4.5967 | 0.30464 | 4.4422 | 0.28283 | 4.3498 | 0.27778
18-20 | 5.0746 | 0.15924 | 5.1185 | 0.22897 | 4.7829 | 0.21128 | 4.6507 | 0.20902
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Fig.7 Power Spectrum Ratio (Rps) ~JRCrelation by
MEM (for m=25)
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Table 2 A, izand M -values for JRC profiles

JRC A, f5 M,
0-2 | 0.01474 0.057630 | 0.0008493
2-4 | 0.05141 0.042020 | 0.0021600
4~6 | 0.12600 0.035240 | 0.0044410
6~8 | 0.24200 0.030190 | 0.0073170
8~10 | 1.1320 0.008573 | 0.0097020
10~12 | 5.6540 0.004673 0.026420
12-14 | 3.3020 0.005917 0.019530
14~16 | 4.2640 0.011020 0.047010
16~18 | 2.1060 0.020430 0.043020
18~20 | 3.1610 0.018440 0.058290
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Photo 1  Apparatus of 3-D Roughness Profiler
(TOK-3DRP, developed by the authors)
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Specimen No.3

Fig.14 Bird's-eye view of natural roughness
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Table 3 Measured M, - values of natural joint roughnesses

Specimen Mg JRC
1 9.121x10? 8-~10
2 7.796 x10? 6~8
-3 1.112x10% 8~10
4 1.576x10% 10~14
5 2.791 %102 10~14
6 3.262x10% 10~18
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Fig.15 Peak Shear Strength ~ M relation (through the
replica test, regardless of JCS)
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QUANTITATIVE DETERMINATION OF ROCK JOINT ROUGHNESS BY 3-D
NON-CONTACT TYPE PROFILER AND THE MAXIMUM ENTROPY METHOD

Chikaosa TANIMOTO and Kiyoshi KISHIDA

A new method to determine quantitatively the roughness of rock joint is proposed. Considering rock
joint roughness, which is expressed in the relation of asperity vs. shear displacement, as a series of
waves in the amplitude vs. time relation, wave forms corresponding to various roughnesses were
analyzed in terms of power spectra by FFT (Fast Fourier Transform) and MEM (Maximum Entropy
Method). It is concluded that a value of Power Spectrum Moment (M,) defined by MEM can be uniquely
determined for rock joint roughness with high resolvability, and it owns high applicability to practical
use. The validity of this M, - method was verified through the experiment on several natural joints,
which were analyzed by our newly-developed 3-D profiler, in comparison with Barton's JRC-values.
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