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Abstract

Coal seam mining is often accompanied by many disasters. In order to prevent cracks from pene-
trating the overlying water body and causing water damage after mining, this paper predicts the
development height of water diversion fracture zone in 8,32 working face of Qidong Coal Mine.
The development height of water conducting fracture zone is predicted by using numerical simu-
lation and two normative empirical formulas, and compared with the measured results. Through
the research, it is concluded that when the roof pre crack is not considered, the estimated height
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of the mining overburden water diversion fracture zone in 8,32 working face is 64.13 m; When
considering the pre splitting of the roof, the height of the mining overburden water diversion
fracture zone in 8,32 working face is expected to be 55.27 m. Under the same conditions, the nu-
merical simulation results are closer to the reality than the empirical formula results.

Keywords

Numerical Simulation, Empirical Formula, Comparative Analysis, Water Flowing Fractured Zone

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1 °IE

ALKk, SEJRTE 3,22, 7,14, 7,30, 6,30, 7,21 £ 8 M TAEMIKAE 17 Rk “DUE7 FoKkF, &
BRI ER, X022 AR AE Pe s ™ B . AR SCIB I T AS AR 8,32 AR /KB K &
B, AT TAEMECR BRR; 8 8,32 TARMIT KM T 24T RITHLEERE AR LREE, HA R FIEH.

HAT, FREX T SRR MR B EREATH I, JE M T 2 MRNTE, Ba2MAr it E AR,
A3 P R R ST SR Flac3D #R4RLh X LAy i [1]-[6]. SRR A B ki s S8 -
KA KA RIKSER . T ZRAE AR, BEBERER “ =17 W2 EESEAR, K&ErHh
COEET . WPIRIERAGIREE, K CEEE” BOE L.

“HRRT KRB R IEIEKT . RN 0~35 )RR 7], AR R —E KRS, TitE
%, LA RIS e E S S, BYEE R LUK R ) 4%, TR RS . (R AE T
S, AERICNE T UL (AW, BRSBTS R T RS, KT
BET BN LR B R B, BT AR A T B BRI “ ST S5, b IS EE M LI s 5 75 9 ity T2 Ak
SOKEE, FIREAKER K. PMEURE SRS T REWE 1R,

BAT)
EtHE
wErEKE R P |
SRS 1 — Hoom

1 e

Figure 1. Schematic diagram of coal mining under loosely confined aquifers
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Figure 2. FLAC® numerical model of 8232 working face
2. 8,32 T1EME FLAC™ ${E+E R R

Table 1. Physical and mechanical parameters of rock formations

* 1 ARYIENFSHER

s HEEE BIUIRE

R sk Emm wwm e P DR e wopa PR
1 N 10 10 2600  6.50E+10 6.20E+10 24 3.20E+06 5.10E+05
2 ek 5 15 2430  9.50E+09 6.60E+09 36 8.50E+05 1.60E+06
3 YR 4 19 2500  1.67E+10 1.70E+10 40 6.80E+06 3.80E+06
4 kel 27 46 2450  9.50E+09 6.60E+09 36 8.50E+05 1.60E+06
5 b 14 60 2700  1.50E+10 1.40E+10 37 5.00E+06 2.20E+06
6 R 24 84 2580  9.50E+09 6.60E+09 36 2.40E+06 1.40E+06
7 74 2.5 86.5 1400  1.10E+10 1.10E+10 40 2.00E+07 2.50E+06
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8 es 7 935 2580 9.50E+09 6.60E+09 36 2.40E+06 1.40E+06
9 it et 7.5 101 2500 8.30E+09 6.25E+09 37 3.50E+06 1.50E+06
10 RRb A 16.2 117 2520 1.70E+10 1.40E+10 39 3.50E+06 1.82E+06
11 8, i 2.8 120 1400 1.10E+10 1.10E+10 40 2.00E+07 2.50E+06
12 R 10 130 2560 1.70E+10 1.40E+10 39 5.10E+06 3.60E+06
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Figure 3. Law of plastic failure field and vertical stress field during mining
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Table 2. The predicted results of the empirical formula for the height of the water-conducting fracture zone
F 2 FKREFESELEBRLANTITERSE
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H, =Mi . 34.65 (+5.6)
C=F e 16) M +36
8,32 2.8 H, =20/>.M +10 43.46
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3.3n+3.8
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Mes R 5 8,31 TAETH D15 &Ll 5 R anz 3 FioR.

Table 3. The statistical table of the measured results of the height of the water-conducting fractures in the overlying rock

during the mining of the 7, and 8, coal seams in Qidong Coal Mine

T3 IBREN 7.5 L REAREBEFKRELEEEINERG TR

TAETH A5 AR LR B m Keiim FER L ToUAR 2% 1F
7,14 D1 62 3.0 20.67 PSS
D3 54.9 2.4 22.90 PSS
122 D4 53.7 2.4 22.40 A
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Table 4. The predicted results of the development height of the water-conducting fracture zone
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