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Numerical Simulation Research on Activation Water Inrush

Mechanism of Mining Floor with Concealed Minor Faults
ZHANG Yong —jun'  YANG Deng - feng® CHEN Guan — ping' LI Qian - long'
(1. School of Civil Engineering Tsingtao Technological University Tsingtao 266033 China;
2. School of Mechanics & Civil Engineering China University of Mining & Technology( Beijing) Beijing 100083 China)

Abstract: In order to obtain the water inrush mechanism of concealed minor faults in coal seam floor during mining the authors analyzed
the evolution law of the floor crack and the formation law of the seepage'water inrush channel regulation. The RFPA™ — Flow software was
applied to analyse the dynamic process development of floor rock crack development perforation failure the water inrush channel forma—
tion and floor water inrush during the process of mining in the concealed faults crack production and extending evolution process of the
formation damage area and seepage transport progress‘in the mining were gained. The results showed that there were two stages during the
process of concealed minor faults water bursting the. active stage and the fracture zone expanding stage. There were some differences for
crack connection of concealed minor faults in the different location of the floor the nearer to the mined — out area the more potential mi—
nor faults activation formed water inrush ehannel” with the increasing of goaf unloading concealed minor faults the possibility of water in—
rush was gradually increased.
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1
X /
m /MPa  /MPa /MPa  /(°) (kg *m™?)
. . 50 2200 3.2 0.40 30.0 0.25 1500
° 5-18 22 4570 35.4 2.08 385 0.21 2650
> 15 6580 39.6 1.60 385 0.21 2630
14 4571 35.6 2.00 384 0.20 2630
8 6500 30.3 1.52 38.2 0.21 2620
18 4628 45.6 2.39 39.2 0.22 2630
24 6594 40.2 1.66 389 0.20 2650
A K, 10 8800 74.2 1.91 41.0 0.20 2780
° 2 6000 62.8 1.50 36.0 0.22 2730
10 3 3950 26.5 1.30 27.0 0.24 1420
6 6100 642 1.48 350 0.23 2710
11 4 4000 27.0. 1.32 280 0.24 1420
3 6200 65.3 1:50 36.0 0.21 2730
1 4 67557597 1.86 384 0.19 2700
10 6500 68.1 1.50 36.0 0.20 2730
7 46700 ©72.3 1.50 38.2 0.20 2700
3 06600 645 1.50 36.0 0.21 2730
. 4710000 99.0 2.10 42.0 0.19 2890
N 7Ky 100.0 m/d
. 1. 00; 0.1 m/d
0.10.
1" RFPA*" - Flow * 1)
( L) 3 30m ( 2a)
o 480 m x 280 m 134
400 o 150 m
10 m 15 150 m.
18 o
o 180 m o
o 2) o
100.175250 m 50m ( 2b)
2
2.1 o
2 3) o 100
m ( 2c)
1 (
2d) o
110 m °

46



2014 10

(a) FFH230 mAf (b) 7450 mh
2
3 —
——JF#30m
2r FFH50 m

S22t (m? - min )

|t : ity
0 80 160 240 320 400 480
] 25 BT DB TS /m N
3
2)
o 3
100 m
0.014 m’/min 1.47 m® /min.
110 m
2.78 m’/min o
30 m °
3) 30 m
; 50
m
100 m

—ﬁﬁlﬂﬂm Q\Q
— #1110 m m

1)

(d) FFFE110 mif

( 52 )
47



52

2014 10 42
I 2008 30( 12) : 140 - 142.
7
I 2009 28(3):
' ' 598 - 604.
N o 8
N J. 2010 29(4) :787 —794.
o 9
J. 2010 29( S1) : 3469 —3474.
10
’ J. .2005 24(1):33 -38.
11
J. .2006 27(12) :2090 -2098.
1 12
J . 2008 27(12): ] . .2009 28( S1):
2540 -2550. 2644 -2650.
2 Vasarhelyi B. Statistical Analysis of the Influence of Water Content 13
on the Strength of the Miocene Limestone J . Rock Mech Rock 7. 2008 30(8):
Eng 2005 38:69 -76. 1203 - 1207.
3 Yilmaz Isik. Influence of Water Content on the Strength and De— 14
formability of Gypsum J . International Journal of Rock Mechanics 7. 2010 30(2) : 120 —124.
& Mining Sciences 2010 47:342 —347. 15
4 J . 2009 28(1):205 -211.
2005 26( 3) : 475 —478. 16
5 I D . : 2011.
2006 25( S1) :2930 —2938.
6
47 ) 10 I
1997 25(1) :32 -34.
11
’ J. 2011 39(11): 14 — 17.
12 J.
1 M . 1994 19( 6) : 620 - 625.
1993. 13 .
2 ] . 2002 30(6):1-4.
1996 21(2):119 —123. 14 J.
3 J. 1999( 3) : 21 -23.
2000 17(2):20 -24. 15
4 I 2011 40(5) : 673 -6717.
] 2009 34(3) :305 -309. 16
5 D . J. 2009 31(12):1838
2009. - 1844.
6 17
J 2011 42(3):1-8. J . 2013 44(10) : 24 -26.
7 - - 18
J. 2011 30 J. 2010 27(3) :377 - 381.
(1S0) :3295 -3304. 19
8 J. 2008 36(5):58 —-61.
] 2009 26( 1) : 87 -90. 20
9 I 2009 28(2) :290
J. 2011(5) :70 -73. -297.





