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IMPROVED CUBIC COVERING METHOD FOR FRACTAL
DIMENSIONS OF A FRACTURE SURFACE OF ROCK

ZHANG Ya-heng® ZHOU Hong-wei’ XIE He-ping* ?
(1. Institute of Rock Mechanics and Fractals ~ China University of Mining and Technology Beijing 100083 China
2. Sichuan University Chengdu 610065 China)

Abstract Description of fracture surface of rock isthe base of evaluating its mechanical behavior. Ways to determine
the fractal dimensions of a fracture surface are essential for a better understanding of its complete topographic
characterigtics. Triangular prism surface area method projective covering method and cubic covering method are
three widely used methods at present. Both the triangular prism surface area and projective covering methods
cannot avoid the problem of approximate estimation of the real area surrounded by four points on the fracture
surface because the four points considered seldom lie on a plane. Such approximate calculations will certainly
result in error. However the cubic covering method can assure that every step is accurate. Therefore it can be
regarded as a reliable method for direct determination of the fractal dimension of a fracture surface. In this paper a
laser profilometer is employed to measure the topography of a rock fracture surface. Based on cubic covering
method for the fractal dimensions of a fracture surface of rock a new method named improved cubic covering
method is proposed. Cubic covering method and improved cubic covering method are applied to computing fractal
dimensions of the same fracture surface of rock. The results show that the improved cubic covering method not
only has the advantage of the cubic covering method but also has more convenient computing process.
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Tablel Relation between N(d) and ¢ estimated by the
cubic covering method

dmm N(o)
0.1 298 059
0.2 67 474
0.4 16 648
08 4147
16 1032
32 256
6.4 64
12.8 16
256 4
51.2 1
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Fig.3 Ig-Ig plot of N(d) and ¢ estimated by the cubic
covering method
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Fig.5 Ig-Igplot of N(d) and ¢ estimated by the improved
cubic covering method
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Table2 I_?elanon betw<_aen N(5). and ¢ estimated by the s 6.4mm D 2000
improved cubic covering method
0 6.4 mm

Smm N(9)

0.1 416 921

0.2 92 620

0.4 21834

0 0

0.8 5271

16 1302

32 325
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