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Abstract ; Predicting the development height of the hydraulic fracture zone is vital to safe coal mining.
This study first analyzed the development patterns of hydraulic fracture zones under similar mining con-
ditions. Taking 36 sets of data measuring the development height of hydraulic fracture zones under simi-
lar geological conditions in Shandong mining area as example for analysis, we selected coal seam thick-
ness, mining depth, sloping length of working face, and hard rock lithology ratio coefficient as the
main control factors for the prediction model. We analyzed their correlation with the development height
of hydraulic fracture zones, and established a multifactorial prediction model with highly-correlated fac-
tors via regression analysis and deep learning calculation. Compare and analyze the specification value
of the prediction model with the measured data and the “triple down” specification data. Results show

that compared with the measured value of hydraulic fracture zones, only 6% and 17% of the “triple
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down” specification data exhibit less than 5m of absolute value of the prediction error, while those in

the 2 prediction models via regression analysis and deep learning are 83% and 89% respectively. The

two prediction models

ple down” model.

show high curve fit, and their stability and accuracy outperform that of the “tri-

Key words: development height of hydraulic fracture zone; Shandong mining area; regression analy-

sis; neural networks; prediction model
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Fig.1 Box line diagram of coal seam thickness
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Fig. 2 Box line diagram of mining depth
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Fig. 3 Box line diagram of sloping length of working face
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Fig.5 Linear fit for coal seam thickness
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Fig.9 Convolutional neural network training
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Table 1 Empirical equations for the development height

of conductive fracture zones in “triple downs” "’
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Table 2 Comparison between predicted and measured errors in the height of conductive fracture zone

ok S RTALECL “ERUHE(2) B 250 25 BB R
B IX REEES B AXT IR 22/ e, ARHR2ZE e/ AHXT IR 22/ WE, AR 2E
M{E/ m m % m % m % m %
DB EA 43.34 23.91 44.83 26. 12 39.73 42.08 2.91 41.86 3.41
DB 40. 35 24. 47 39.36 26.73 33.75 36. 19 10. 31 43.03 6. 64
MR 46.22 23.91 48.27 26. 12 43.49 41.63 9.93 42.41 8.24
MEEED 38. 41 23.91 37.75 26. 12 32.00 39. 14 1.90 42.41 10. 41
MR 39. 14 23.91 38.91 26. 12 33.27 35.50 9.30 42.40 8.33
DB EA 40. 21 23.61 41.28 25.81 35.81 42.29 5.17 42.65 6.07
DB FER 42.81 24.19 43.49 26. 43 38.26 41. 61 2.80 42.65 0.37
MR 40. 50 23.91 40.96 26.12 35.51 44.59 10. 10 41.63 2.79
MR 44.20 28.73 35.00 33.02 25.29 46. 85 6.00 43.83 0. 84
i 4 61.90 53.72 13.21 64. 88 4.81 59.16 4.43 61.04 1.39
)5 A 61.77 53.71 13.05 64. 85 4.99 60. 14 2. 64 59.70 3.35
R 62.50 48.15 22.96 53.82 13.89 54.75 12. 40 60. 50 3.20
DepE 50. 34 40.25 20. 04 43.47 13. 65 44.52 11. 56 47.71 5.22
DB FEA 64.25 53.53 16. 68 64. 41 0.25 60. 75 5.45 62.99 1.96
MR 51.40 50. 41 1.930 57.75 12.35 54.08 5.21 42.10 18. 09
=0 64. 60 51.26 20. 65 59. 40 8.05 58.93 8.78 60. 28 6. 69
b 57.00 41.00 28.07 44.29 22.30 60. 58 6.28 66. 64 16.91
b 54.50 41.06 24. 66 44.35 18.62 56. 89 4.39 58.97 8.20
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