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Study on surface movement and deformation laws in mining

under thick water—bearing loose layer
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Abstract ; There are certain particularities in the movement and deformation law of the mining surface under the complex geological mining
conditions of the extremely thick water—bearing loose layer. In order to study the surface movement and deformation laws of mining under
extremely thick water—bearing loose layer,and clarify the influence of the extremely thick water—bearing loose layer on the surface move-
ment and deformation, the Heze mining area was used as the research area,and based on the analysis of the measured data of surface move-
ment and deformation of No.1308 working face in Guotun coal mine , the FLAC™ numerical simulation software was used ,and the fluid—sol-
id coupling calculation simulated the surface movement under the thick water—bearing loose layer. The dynamic consolidation settlement
scheme , non aquifer scheme and aquifer location scheme were separately formulated. The proportion of seepage consolidation settlement in
the thick water—bearing loose layer was calculated quantitatively. The dynamic laws of seepage consolidation settlement of the thick water—

bearing loose layer were summarized , comparative analysis of the difference in surface movement and deformation of coal seam mining with
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or without aquifers,the influence of the position of the aquifer in the loose layer on the movement and deformation of the surface was stud-

ied. The research results show that the seepage consolidation settlement caused by mining under the mining conditions of the extremely

thick water—bearing loose layer in Guotun coal mine accounts for 8.5% of the total surface subsidence; With the advance of the working

face,the changes of excavation deformation and seepage consolidation settlement increment can be divided into three stages:synchronous

growth period,dynamic change period and synchronous slowdown period. The hydrophobic seepage and consolidation phenomenon of the

aquifer in the thick loose layer affected by mining will cause the increase of surface movement deformation and the expansion of the influ-

ence range of surface movement,but the reduction of the maximum curvature and the maximum horizontal deformation indicates the overall

shape of the subsidence basin more gentle. There is a correlation between the surface deformation parameters and the position of the aquifer

in the thick loose layer, through correlation analysis, the relationship model between the surface movement deformation parameters and the

position of the aquifer in the loose layer is established.

Key words : thick water—bearing loose layer; aquifers; surface movement and deformation; fluid solid coupling; mining subsidence
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Table 1 Division of aquifers and aquiclude in mining area
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EHUES B
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Fig.2 Dynamic sink curve of strike line of working face
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Fig.3 Numerical simulation model
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Table 2 Numerical simulation of rock parameters
e AL i/ BTYIRL R/ B® I/ P/ R R/ HEE/ BiEREY
GPa GPa MPa MPa (°) (kg - m™) (em+s™")
LN 0.51 0.47 0.51 0.45 25 1 800 8.82x107°
oK)z 0.51 0.47 0.51 0.45 25 1700 2.94x107*
W le s 6.89 1.95 3.96 3.73 35 2415 6.86x107%
Mbs 5.14 1.43 3.23 3.13 34 2 480 7.84x1077
o=y 6.34 5.05 2.82 2.96 36 2 470 4.90x107®
A 8.32 1.12 3.68 3.29 39 2 590 6.86x107°
L= 0.37 0.19 0.81 1.16 21 1 500 8.82x107°
iR 7.67 4.35 4.62 4.25 41 2550 3.92x1077
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Table 3 Numerical simulation of rock mechanics parameters
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FE  OFiE/  (mm- (mm - bz 2104 AR/
mm m’l) m’z) mm (mm -+ m’l)
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R AT OB RS IEKZETT &
LR S ISR, A X A el A

1) B LB UZ N 75 /K JZ 52 W #E AT AL 1814 5 11
BE, B E DR T B0 FILREGAE T 1.096,
BT R EKZTT R 0.974, TULREIE KT
12.5% LB Z N, KPR 8l R B AR /)N, 3h 2
| 25 LR T SR B 7K P45 8l R BN HE IG5 7K 207 S0
INT 1.0%.,

2) %k 2 Ffvli 0 Y A T W TEDGE 9] 26T TR
Pt i, Sha B 25 DT T R &K ZE
TR B LA 050 677 641 m, Ml LA Z
NEEEIKZ R AT RS T RS R
PRI RT 5.62% ., P 2 P 00 TAE
SR RERAAE , S35 [ 5 TR T3 5809 F2 2 0 A IE
DI IC 5 KIZ DT 508N T 5.28%

3) ShASE G5 TR I 2T & K2 Ty R i 5t
F153 501y 48.86° F1 50.22° A He 4 2 T dh A [ 45 15T
Wit 05 5825 I8 B KRS e AT R 5 B s G 5t
FM/NT 2.71%,

R4 BRBITHSHIILL
Table 4 Comparison table of surface movement

deformation parameters
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