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THE RELATION OF FRACTAL CHARACTERISTICS ON  THE ROUGH SURFACES
AND SHEAR STRENGTH OF ROCK JOINTS
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Based on the roughness measurement of surfaces with the newly developed two dimensional laser scanning
instrument, a new fractal geometry model for rock joints is developed and analyzed according to the variogram
method. It is clarified that the two geometric properties of rock fracture surfaces (the basic slope and high grading
waviness) can be described quantitatively by the two fractal parameters (amplitude B and fractal dimension D),
respectively. On the basis of this, the conception and the calculational method, which represents the roughness
property of rock joints, of average roughness angle U(h) are put forward. The shear tests on rock joints show a
combined effect of the fractal parameters on the shear mechnical properties. The quantitative relation of the shear
strength and the fractal parameters (or average roughness angle U(h)) is presented based on the shear tests by using
the new fractal model, which can be used for predicting the shear strength of rock joints .
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Fig.1 Fractal characteristics of surface roughness of rock
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Fig.3 The effects of fractal dimension D on average rough-
ness angle U¢h) for four types of rock joints.

Fig.2 The effects of amplitude B on average roughness
angle U(h) for three types of rock joints.
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Fig.4 The scale effect of rock joint on amplitude B.
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Table 1: Fractal paremeters and shear strength of granite joint in shear test

Sample's ' U r max | ¢ m=arctan

" Name B D |m=0.5%L)| ¢ DMPD)|  (Mpay | (¢t m/on)
| SQl#L=somm | 0.235 | 1370 | 18.899 | 52 | 8.2 57.8
Preceding | SB3# 0239 | 1382 | 19.433 | 52 7.2 54.2
history SCs# | 0220 | 1363 | 18299 | 52 | 66 517
SD9# | 0256 | 1479 | 22750 | 5.2 9.9 62.0
SQ2# | 0.184 | 1334 | 14317 | 52 6.2 50.1
SB4# 0.240 | 1396 | 19.766 | 5.2 6.9 52.9
e 0.210 | 1367 | 16236 | 5.2 6.3 50.4
Sheartest | SDIO# | 0.223 | 1470 | 19.654 | 5.2 6.7 51.9
SES#(=100mm)| 0.107 | 1387 | 8017 | 53 3.9 36.3
SE20%# | 0.124 | 1398 | 9362 | 5.1 4.4 41.2
SL5# 0.114 | 1332 | 8222 | 5.1 4.4 40.8

o : normal stress;
T .. peak shear siress;
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