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Fig. 1 Numerical model
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Tab. 1 Parameters of numerical model

JRE R PURE S HEY

e HNE (EL/NE
/m  H/GPa J/MPa /(°) (grem™)
1 WERAE 13 240 100 0.31 29.0 2.5
2 B2 6 18 22 0.40 30.0 1.4
3 A 10 65 80  0.27 29.5 2.3
4 BWE 12 60 60 0.16 26.0 2.3
5 R 5 20 50  0.16 31.0 2.6
6 WHElE 6 25 55 0.38 27.0 2.5
7 tiee) 11 55 70 0.21 22,0 2.4
8 HiEkE 10 45 80  0.33 25.0 2.5
9 B2 9 18 22 0.40 30.0 1.4

10 ¥wHE 10 70 80 0.28 29.8 2.4
11 WwEkRsE 8 120 105  0.26 27.0 2.5
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Fig. 2 Evolution rule of mining — induced fracture in

overlying strata with different loading steps
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Fig. 4 Variation curves of fractal dimension D with different

loading steps
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Research on mining crack evolution process and its

fractal characterization of overlying strata in goaf

LIU Chao'*,LI Shu - gang'* , XU Man - gui'> ,ZHANG Tian - jun’
(1. Key Laboratory of Western Mine Exploitation and Hazard Prevention Ministry of Education,Xi’an 710054, China;
2. School of Mining Engineering, Xi’an University of Science and Technology, Xi’an 710054 , China;

3. College of Science,Xi'an University of Science and Technology, Xi’an 710054 , China)

Abstract: In order to study the mining crack evolution process of the overlying strata in goaf, based on the
numerical method for meso rupture mechanics characteristics of coal rock, combined with nonlinear fractal geometry
theory, the evolution process of mining crack and quantitative description of the spatial and temporal characteristics
were researched. The results show that the overlying strata deteriorated continuously under mining, simultaneously,
the internal meso damage accumulation of rock eventually cause the overlying strata failure. The acoustic emission
in the cracks evolution process is with self — similarity. The fractal dimension increases firstly with a small
amplitude after loading, and then sharp declines, especially decreases to a minimum value before damage. It is
considered to be a effective indicator in evaluation of overburden damage. By means of the overlying results, the
overburden fractured evolutionary mechanisms are explained perfectly, and it is able to guide forecasting and control
practice of rock stability before disasters.

Key words: overlying strata; mining crack ; numerical simulation; fractal theory; evolution rule



