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Abstract: The morphology of the fracture surface of the rock mass directly affects the seepage charac-
teristics, and a single fracture sandstone sample was prepared by the splitting test to analyze their cor-
relation. The fracture surface scanning analysis and seepage test were carried out to quantitatively ex-
press the morphological characteristics of irregular curves based on fractal dimension, and the fractal
dimension calculation method was proposed considering the anisotropic characteristics of fracture sur-
face morphology. The results show that: (1) The comprehensive fractal dimension of the fracture sur-
face based on matrix theory is equivalent to covering the whole fracture surface with matrix grid,
which can better reflect the overall topography of the fracture surface; (2) The morphological charac-
teristics of the fracture surface have a significant influence on the seepage characteristics. As the fractal
dimension of the fracture surface increases, the permeability coefficient of the fractured rock decreases

gradually, and with the increase of the lateral stress, the decreasing trend of the permeability coeffi-
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cient becomes more obvious. (3) The correlation between the permeability coefficient 4 of the frac-

tured rock sample and the comprehensive fractal dimension D of the fracture surface can be expressed,

and the verification analysis shows that permeability coefficient of the fractured rock calculated by the

proposed empirical formula agrees well with the experimental results. The related research results can

provide reference for the analysis of seepage characteristics of fractured rock mass.

Keywords: {racture; topographic characteristics; anisotropy; fractal dimension; permeability coeffi-

cient; correlation
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Fig.4 Microscopic scan of rock fissure surface
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Fig.5 Schematic diagram of fractal dimension analysis of the

fracture surface
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Table 1 Fractal dimension of typical rock fissure surfaces

i 1 2 3 4 5 6 7 8 9 10 11 I bRfEZE
D., 1.47 1.19 1.19 1.19 1.10 1.20 1.15 1.26 1.21 1.24 1.17 1.22 0.30
D 1.52 1.47 1.44 1.48 1.20 1.50 1.84 1.40 1.40 1.60 1.58 1.49 0.15

i

x2 REESMUEL

Table 2 Fractal dimension of fracture surfaces

95 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11
D 1.27 1.28 1.30 1.30 1.31 1.32 1.34 1.39 1.39 1.41 1.48
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bh and comprehensive fractal dimensions D of frac-

tured rock samples
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