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Parameter optimization and stability analysis of inclined gangue strip-fillings
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Abstract: Using mine pressure theory rock plate theory and method of numerical simulation the filling parameter of

gangue stripfilling working face in a coal mine was optimized and the scheme filling 60 m and leaving 25 m was con—

firmed. According to numerical simulation it was obtained that the fillings plastic zone proportional coefficient and the

fillings width show power exponential function of concave shape. Then the fillings were regarded as elastic-plastic body

to establish the mechanics model which included rectangle thin rock plate and fillings. Using plate mechanics and ma-

terial mechanics theory the calculation formula of the largest displacement of the roof was obtained and the largest

displacement of main roof plate was accounted to 8.73 cm which shows that the result anastomoses with numerical

simulation.
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I = 2mf g, (1) Table 1 Mechanical parameters of rock seams
0 =
A (m o+ Y m)y / /
m, m o, (kg *m™?) /GPa /GPa  MPa /MPa /(°)
MPa; m; 2 500 2.7 1.6 40 135 35
m; y 2 580 5.0 3.3 8.1 1.50 38
kN/m3o 1 470 1.2 0.7 1.2 0. 40 28
2 400 2.5 1.4 2.5 1. 00 30
2 100 2.7 1.2 2.5 1. 00 33
1 980 0.6 0.5 0.5 0.30 24
2 m; =0 (1)
m o 1.2.3
b<l, = |—— (2) b
Y
m 18. 31 m; 38.8 m
o, 0.99 MPa; y 24.1kN/m’,
(2) b=25m
L,=38.8m b< 2.
38.8 m. 2
1.2 Table 2 Schemes of numerical simulation
N h/m H/m b/m a/m n/%
N 4 1.6 800 25 30 54.5
3
I 1.6 800 25 50 66.7
I 1.6 800 25 70 73.7
“ ”» “ ” 4-5
R o 1.2.4
FLAC™
2 o
0 3
1.2.1
° K, n °
x 500 m y
180 m z 200 mo 59 800

68 859 o 1 o o

N



236 2011 36

Kb a n o
3 o
Shear-n shear-p 70% a 60 m
Shear-p R
2
2.1.1
Shear-n shear-p 6
Shear-p 5
b
e el
P =Y 2\" T 0.6H )
(b) i1 6
o, = (e LG ) (0 R) (4)
Shear-n shear-p I —sing - sin e
Shear-p a =60 m
b=25m vy
3
) 1. 41 GPa; ¢c=0.5 MPa
=24° 4 . =1.72 GP.
Fig. 2 The distribution nephogram of fillings 14 (4) Te a f
. =g /o, =1.72/1.41 =1.22
plastic zone of each scheme st
3 o
Table 3 The plastic zone width of strip-fillings in 2.1.2
different filling schemes I
4 o
b/m a/m n/% R/m K, —63.664
-60
I 25 30 54.5 13.1 0.43 -50
I 25 50 66.7 18.5 0.37 —40 =
il 25 70 73.7 17.2 0.25 30 2
O U
(=
-10
057¢ 0
1.8218
04} (a) EHF )
= -26.404
Eoaf O |-
5oz} 20
[=™
0.1 -15 E
- - - - M0 =R
0 20 40 60 80 =5
FEBURTELE /m P 0
3 K, a (b) KPR A LS
Fig. 3 The relation curve between K, and a 4
3 K, a Fig. 4 Vertical and horizontal stress nephogram of fillings
n 4
30 ~40 MPa

20 ~25 MPa 800 m

113 ”



2 : 237

13.5 m 4y
I I IE R .
o J - =
20 ~30 MPa
T
10 ~15 MPa. 4 oS
07
1.41 GPa
oy =o0,/a =23.5 MPa z
5 -
s Fig. 5 Mechanical model of fillings—roof plate system
2.2 EO\I/ ; Vz
@y o
2.2.1 V2=72+72;q
L, q = qo +pgt o T
r = wKHn +
° (1 - %)O'OHgn n o
(6)
7
441 ¢ - (1 - K,/E) o H,n
wy = 4 2 2 4
128 2K H,n +9D(7/x" +4/xy" +7/y)
7 (7)
hy =800
m po =2 100 kg/m’ t=18 m
. p =2 500 kg/m’; 340 m
( 5) 2x =340 m 2y =180 m;
K, E=2.5 GPa
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