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Fractal analysis of fault structures and its application
in the assessment of water burst
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Abstract ; Fault structure has significant effect on the stability of surrounding rock, the layout of the stope, the
gas outburst and the water inrush. The fractal theory was used to compute the fractal dimension of faults of the
coal seam floor in the middle mining area of Zhaojiazhai Coal Mine, analysis of fractal dimensions of the faults
structures and water inrush risk of the coal seam floor is evaluated by the combination of the vulnerability index
method. The results show that: the fractal dimensions of the study area are between 0.611 — 1.585, the
complexity of the faults structure of coal seam floor is medium. With the increase of fault fractal dimension,
maximum mine inflow will increase. The fractal dimension is the comprehensive reflection of the fault size,
curve, number, and same direction spacing. Fractal dimension can not only reflect the intensity and the
overall distribution of faults structures, but also reflect the trend of main structures in a certain extent. The
vulnerability index method based on fractal theory is used to evaluate the coal floor water burst, results
consisted with the hydrogeological conditions, which provide a scientific basis for mine water disaster
prevention and control.
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Fig.1 Location of the study area and its main structures
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