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Study on fractal characteristics of fracture network in overlying strata

mining under different breaking distances
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Abstract: To investigate the fractal characteristics of the fracture network in overlying strata mining under different
breaking distances in Shendong mining area, this study summarized and analyzed the influencing factors of basic roof
periodic breaking distance. The 52505 working face of Daliuta coal mine and the 12401 working face of Shangwan
coal mine were selected for physical similarity simulation experiments and the distribution characteristics of the
overburden fracture network under different breaking distances were explored. With the help of Matlab, the fractal
dimension values of different overburden fracture network distributions were obtained and the development
characteristics of overburden fracture were quantitatively described. The settlement law of different strata under the
influence of overburden fracture propagation was further discussed. The results show that the main factors affecting

the periodic fracture distance of the main roof include the thickness, the tensile strength, and the bearing load of the
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main roof. The average breaking distances of simulated mining in Daliuta 52505 working face and Shangwan 12401
working face are 20 and 30.4 m respectively. The fractal dimension of the overburden fracture network under
different breaking distances shows a stepwise growth trend with the advancement of the coal seam working face, and
the fractal dimension can better characterize the distribution of overburden fractures. The variation trend of the
highest separation fracture development height and fractal dimension of the two working faces is an approximately
nonlinear positive correlation. Different breaking distances have a significant impact on the development and
expansion trend of the overall fracture of the overlying strata. The fractal dimension value of Daliuta 52505 working
face is relatively low in the early stage of working face mining, but it is opposite in the middle and late stages of
mining. The fracture distance is small, and the overall fracture development degree of the overlying rock is
relatively higher. The subsidence curve of the overlying strata of the two working faces is “convex”, which is
approximately symmetrical to the middle of the goaf.
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Table 1 Overview of working face mining conditions

IFR AT KB 52505 TAETH ¥ 12401 TAETH
Hb I AR 5/ m 1083.4~1 229.3 1188~1 300
JEAR R i/ m 981.32~1 032. 76 1043~1 066
E 14K B /m 301.3 299. 2
HEHEAE /m 4268.8 5254, 8
LA/ m 184.1 194. 1
I HERE /m 7.2 9.2
Bt R /m 6.7 8.6
TR 2 A/ () 1~3 1~3
FAHUZ R /m 30 6.5
FE R /m 154. 1 187.6

a = Va, =12. 25,50 F1 AR EABILE @, =a, X a1 =225, SCH R A S 5 B A R 28 X,
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Table 2 Physical parameters and ratio of overlying strata in Daliuta 52505 working face

75 Eg = JEEE/m  FE/(KN-m Yy HHEEIE/GPa HUEIRE/MPa ¥ /kg RS/ kg AHE/ ke
1 WHR 30. 00 180. 20 16. 40

2 B A 20. 00 22.7 18.8 25.56 142. 10 10. 15 10. 15
3 WA 7.00 23.2 22.0 30. 95 45.18 3. 87 2.58
4 b= 24. 00 23.2 42.0 56. 66 157. 20 13.78 5. 90
5 b 24.00 22.7 41.9 25.56 154. 80 11. 04 11. 04
6 W& 25.00 23.5 48.3 62.09 163.79 12. 30 8. 20
7 WA 40. 00 23.2 22.0 30. 95 258.03 22.09 14.72
8 M 12.70 22.6 41.9 25.56 85.97 6.15 6.15
9 iR 1.30 23.2 22.0 30. 95 9.05 0.78 0.52
10 5-2 i 7.25 13.0 30.0 18. 20 28. 61 2.48 1.06
11 BN 12. 00 22.6 41.9 25.56 81. 20 5. 80 5. 80
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Table 3 Physical parameters and ratio of overburden rock in Shangwan 12401 working face

=2 Ei JEBE/m AE/(KN-m *)  JERE/GPa  HUEIRE/MPa ¥ /kg RS/ ke AH/ke
1 KR 6.50 — — — 33.85 3.08 —
2 YKL RD A5 26. 95 23.9 32.0 44. 6 143. 96 14. 40 33.59
3 e A 20. 21 24,1 22.8 23.0 22.49 8.31 19. 38
4 R 6. 90 24. 8 38.0 46. 0 138.45 5.84 5.84
5 RS A 24.69 25.7 35.0 36.6 162. 36 27.06 27.06
6 WA 66. 09 24.1 22.8 23.0 421. 43 25.28 59. 00
7 LR A 9.38 25.7 35.0 36.6 61.65 10. 27 10. 27
8 RS 14. 16 23.9 32.0 44. 6 140. 81 10. 56 24. 64
9 W e A 9.22 24.0 27. 4 33.8 58. 41 3.50 8.18
10 e 1.10 24. 6 21.0 55.7 7.35 0.55 1.29
11 1-2 4 9.26 14.7 15.0 10.5 38. 69 5.42 2.32
12 ke 1.10 24.6 21.0 55.7 7.35 0.55 1.29
13 Wb A 1.99 23.8 35.0 40. 6 12.15 0.81 3.24
14 WA 6. 54 24.1 22.8 23.0 44,81 2.69 6.27
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Fig. 1 Overburden rock caving form of Daliuta 52505 working face
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Fig. 2 Overburden rock caving form of Shangwan 12401 working face
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Fig. 4 Fractal dimension curves of working faces with different fracture steps
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Fig. 7 D value fitting curve under different advancing
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Fig. 8 Fractal dimension of two working faces under the same advancing distance
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Fig. 9 Two working face overlying strata subsidence surface map
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