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Numerical study on the movement rule of overburden in fully mechanized

caving mining with thick depth and high mining height
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(1. School of Energy,Xi'an University of Science and Technology ,Xi'an 710054, China;2. Key Laboratory of Western Mines and Hazard Prevention of Ministry of
Education, Xi'an University of Science and Technology , Xi'an710054, China)

Abstract: A numerical study was performed using the discrete element code 3DEC to study the evolution and ground
movement of the overlying strata caused by the mining of a deep coal seam using full-mechanized caving method. The
numerical model was constructed based on the geological and geotechnical conditions of the 8512, 8513 working face
in the No. 8 mining area of Chenjiagou Coal Mine. The parameters of the key layer and its controlling effects were
evaluated based on the monitoring data from the case. The confidence level of simulated data and measured data

analyzed by variance and regression analysis method is 0.95,which ensures the scientificity and rationality of
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simulation parameters. The simulation results show that when the width-to-depth ratio of the longwall face is 0.24, the
rock layers below the key layer 2 are all fractured and damaged,the key layer 2 plays a role in controlling the
subsidence of the overlying rock, and the rock layers above the key layer 2 will also have a layered structure during
the movement process , The amount of subsidence reaching the surface is less than the deflection of key layer 2;
when the width-to-depth ratio of the longwall face is 0.48,the bottom of key layer 2 is broken and the structure is
unstable, which will cause a sudden change in subsidence ; when the width-to-depth ratio of the longwall face is 0.72,
the key Layer 2 is completely broken,but due to the action of the thick mudstone overlying the key layer 2, the
development of the water-conducting fracture zone is inhibited, and the development height is basically stable, the
height is 196 m, the ratio of the fracturing height-to-mining height is 16.3; the width-to-depth ratio of the longwall
face is 0.96. At the time, the separation layer between key layer 2 of the overburden and its underlying rock layer is
closed. The hinged structure of key layer 2 expands laterally and is accompanied by overall sinking. The underlying
rock layer of key layer 2 continues to be compacted to a certain extent after breaking After that, the sinking will not
continue, but as the mining area expands, the sinking basin develops laterally, and the surface is fully mined. This
result can provide a theoretical basis for the evaluation of the mine's "three-under mining", provide scientific

guidance for later mining, and provide a theoretical reference for the law of surface movement and deformation under

the conditions of large mining depth and fully mechanized caving mining.

Key words: key layer theory; surface movement; overburden movement; surface subsidence; sustainable mining
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Fig. 2 Layout of measuring points in working face
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Table 2 Measured angular parameters
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Table 3 Mechanical parameters of some rock

strata in borehole
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Table 4 Bearing load of overlying strata

HIZEFS N2EEm BHEE/m A TF/(KN + m™)
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Table 5 Mechanical parameters of each joint surface

HIBTES Atk I3 2B Im B /M Pa SYYIRL i /MPa W/ (kg + m”) HUHIER A /MPa RS 1(°)
1 Wtz 10.4 750 956 1 600 0 26
2 eE 201.6 1268 1100 2200 0.59 35
3 R 58.8 1410 1430 2510 5.60 2
4 ki s 4.5 1190 1335 2990 1.12 36
5 b=y 9.2 1035 1280 2410 0.72 40
6 Wes 52.2 1268 1100 2200 1.42 35
7 iy 4.8 1320 1 450 2530 221 45
8 Wes 8.3 1268 1100 2200 1.42 35
9 ki s 10.4 1190 1335 2990 2.12 36
10 eE 433 1035 1280 2410 0.72 40
11 iy 18.9 1320 1450 2530 3.14 45
12 eE 6.8 1035 1280 2410 1.15 40
13 Wes 30.1 1268 1100 2200 1.15 35
14 Ykt 4.8 1320 1 450 2530 3.14 45
15 ey 7.2 1035 1280 2410 1.26 40
16 HURLD A 6.6 1340 1 480 3300 5.80 29
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g %
HIRTES ey S EIEE /m TR /MPa YIRS /MPa BRE/ (kg + m”) HUHIBREE/MPa PYEEREST1/(°)
17 s 21.0 1035 1280 2410 1.57 40
18 Wes 4.6 1268 1100 2200 1.64 35
19 Biba 21.8 1350 1 400 2540 3.32 44
20 Wes 7.4 1268 1100 2200 1.64 35
21 LS 12.0 950 1050 1300 0.21 25
22 Ykt 8.6 1320 1 450 2530 0.61 45
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T AR, B2 225, T A ENER
T RS, T2 T T A 11 S R S R R F 85131
VE TR TR 8 SR ) S 3 2 S B, S5 R T i e Ay
3.8 m,

K12 8511 AR R4S
Fig. 12 End of 8511 working face mining

L8514 TAR IR 5 52, 13 iR, FFk
FRBLIE £480 m, TF2R = BE 12 m, TAEHE TSR N
0.96, BLHT, R X O 9 7853 R, FEAE 2 57853 K 5))
RE. AT REEESSSILTAER R EMG
FA—F, LR TUTAME R K, BA )2
2HHETRAZZEMEZAEG, XEHRT: —J7
T, 2R ROST AR BEHE K, S8 2 i B4 45 1) Y
FERE )4 JR 1) [R] Bt P B 2 SR B il N U o —
1], EEZ MR JZ W5 P2 e S8R 2% 51— e A

K13 8514 LAFHIIT R4S
Fig. 13 End of 8514 working face mining
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Fig. 14 Simulated subsidence curves of each working

face after mining
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MIFR E 4B 5ERRAS TAE 1 T RAT 55, #b
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M 222, 7RI A, MR AR R BRSNS , 3 R UiE
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Table 7 Numerical simulation of angular parameters

E LA
8512 8513 8511 8514
R FULE/m 1.156 22 3.8 5.7
EFE ) 69 65 62 60
SE LA (°) 67 63 60 56
BTS2 A1/(°) 79 69 65 64
KR FULA/°) 85 85.5 87 89
UL 0.128 0.18 0.31 0.475
TUTRE 0.475 0.475 0.475 0.475
TR A 1 YIE 1.875 1.875 1.45 1.30
5 & i

(1) 3t R AL s MIE e 4347, 8512 T AR TRIH-R
Ja AL F AN TE 2K sy, 8513 T AR K J5 #h =
LbFARFE A3 R 3, e A 7843 R sh 1 3k 7840 %
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