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The application of improved multi-fractal analysis in structure of rock mass
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Abstract: Multi-fractal analysis is used to study the structure of rock mass. Attention is paid to the error estimate
of main parameters and arithmetic improvement. The four typical outcrops of Silurian system strata close to Baozha
landslide and Yangjiashan landslide of Enshi area in western Hubei Province were taken as examples to study the
multi-fractal analysis on the structure of rock mass. Clearly, multi-fractal dimension is a direct measurement to the
average rock mass quality, and the width of the multi-fractal spectrum can explain the distribution of the rock mass
quality within the whole rock mass. Compared with the traditional rock mass quality index, the multi-fractal analy-
sis on the structure of rock mass is better in explaining the global properties of the structure of rock mass. A pre-
liminary method was proposed to assess the rock mass quality based on the results of multi-fractal analysis.
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Fig. 1 Schematic drawing of typical multi-fractal spectrum
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Fig. 2 Schematic drawing of the relationship ) [14]
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Table 1  Structural plane data of Enshi area
/(°) /m /mm
/m
136 19.75 0.9 0.63 2 0.63 9.99
A 72 6.54 0.27 0.15 1.04 0.23 1.62
1 105.36 0.45 0.58 1.06 0.29 1.38
64 4.96 0.12 0.11 0.84 0.25 1.8
81 11.56 0.22 0.15 1.57 0.9 3.74
113 9.05 0.21 0.18 2 1.41 6.37
B 162 15.07 0.07 0.03 1 0 5.65
64 11.19 0.11 0.07 1.13 0.34 0.52
164 7.24 0.17 0.11 1.82 1.19 3.01
28 8.04 0.29 0.34 0.01 0 1.25
c 109 16.13 0.83 9.13 0.27 1.42 0.54
162 40.26 0.28 0.17 0.01 0 1.57
84 16.1 0.54 0.52 0.01 0 0.54
156 14.33 0.8 0.84 2.67 1.76 3.2
D 77 10.11 0.41 0.53 2.44 1.78 0.76
172 109.62 0.39 0.43 2.42 1.77 1.95

84 11.31 0.91 1.02 4.7 3.93 1.67
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Fig. 3  Structural network simulation of area A—D
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