B
@
»
i
¥

- =
ECHuoLO%

SR X EE X

% somee™  JOURNAL OF MINING SCIENCE AND TECHNOLOGY

WY,
&.}D 'I?O‘..'\-

WARE XF SRR R & A AR AR 5T
TR, FEhe, 2k, SN

Predictive modeling of the development height of water-conducting fracture zones in mines in Shandong mining area

RS
TRIR A, SEIE, 20l 5. LR X /R R A 8 m FE TR AR BE FE 0. 0L Rk272741k, 2025, 10(1): 86-94.
XU Dongjing, DOU Xuan, LI Ye, et al. Predictive modeling of the development height of water—conducting fracture zones in mines in

Shandong mining area[]J]. Journal of Mining Science and Technology, 2025, 10(1): 86—94.

R BRI oAl SRR

1. PO R Hi DX 7T AL 2 30 R AR I 1 A WLB R S s il i

SIAASC: B ER, 22454, sk 8, 25, 70 Rg DX BRAL 2 BOR BRI R AR TE Jr 2 LB R S s il 5 0. b B2z 3R,
2023, 8(4): 452-463.

2. KHNEF I T 25 A0k & e & i s AF 5

SUVHASC: Bk, 4158, =52, 55, REIR S IR 23 Bl /K E BE & RIS AFFE[D). 97 Bl2A2 4k, 2023, 8(3): 283-292.

3. K [R)E FHJE 2R 0 S TR A4 1E RN B HLBR A 5

S AR SC: W, IR, X, 2. RIS AR 2R e A WA AR E A MBI 2], 9 Rk2A244), 2023, 8(3): 315-322.
4. FEFHURGE A RO A% A L e SR S R 5T v

SIFAARSC: BRAAT, £ FL, X3k, 5. T 1 R 40 0T 27 B 1 A0 38 IR AL LU A A S B0t o8 Sy ). bRk 242241, 2022,
7(4): 427-436.

5. BEES A PER B AR ST

AR 793, /NG, AR, S BEE A OB AR T 2 R (D). 0L RR2E2 4], 2022, 7(4): 389-402.


http://kykxxb.cumtb.edu.cn/
http://kykxxb.cumtb.edu.cn/
https://doi.org/10.19606/j.cnki.jmst.2023.04.002
https://doi.org/10.19606/j.cnki.jmst.2023.03.001
https://doi.org/10.19606/j.cnki.jmst.2023.03.004
https://doi.org/10.19606/j.cnki.jmst.2022.04.004
https://doi.org/10.19606/j.cnki.jmst.2022.04.001

0% 551 1) ok B o ¥ iR Vol. 10 No. 1
202542 A JOURNAL OF MINING SCIENCE AND TECHNOLOGY Feb. 2025

PRI, B2, 2l 5 . DR IR I oK R R T B BTN B AT S (], AL BE A 2441, 2025, 10 (1) : 86— 94. DOIL: 10. 19606/
j. enki. jmst. 2024931
XU Dongjing, DOU Xuan, LI Ye,et al. Predictive modeling of the development height of water-conducting fissure zones in mines in Shandong mining

areal J|. Journal of Mining Science and Technology,2025,10(1) :86-94. DOI;10. 19606/j. cnki. jmst. 2024931

WHRT XU HASKREFLXE T ERNREHR

WRE, Ere', F L AEA

IR R ERB 22 5 TR, IR EF S 266590;
2. BT ERETEY ILATT 272000

W OE.AMNFREMTRET S AT 22T RER ELE S, AT EMRT 54 T FKE
R AR A AL R al b SR BGL R AT X AR R AR T 49 36 5K ELIR AT K A & B SR A AE
ARG, AEERG BEERIE  TAE @A KA 5 5 M) 2 BOE A R BLIR A TR AL A
HEEYAT SN ELEFAREARTEABTSEZIRAGXFR FEATEHEASH I ZREE
H,ES SR EDE AT FARARE LT SETRM AR T AL A 69 T 1A ) 5 ] 2 58 e
T HLTEFMAEAT e AT, 25 R R . B K LR 52l {éﬁa W, “ ZF 7 BTG TR AR £ 43T
{0 F 5 m 893 B ALy 6% A 17% , 1 =13 A7 Fedd 22 1 24 2 AP TR ALY 64 TR AR % £ 26,3
18/ F 5 m 8953 B b4 A %38 83% A= 89% , 2 AP FaM| #%ZLé’am{a\lzﬁé&'iﬁm&lfﬁ'ii@%
CEZTFUHLTEARA

KEIR FARART LR S E LA R 35440 2 W& TR LA

FESES.TD 324 XEkERERG A M EHS:2096-2193(2025)01-0086-09

Predictive modeling of the development height of water-conducting
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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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Table 1 Empirical equations for the development height

of conductive fracture zones in “triple downs” "’
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B = 40  H=10/D> M +10
31 M+5.0 2
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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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