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THEORETICAL STUDY AND APPLICATION OF WEAKENING TOP COAL
USING WATER PRE-INFUSION IN FULLY MECHANIZED SUBLEVEL
CAVING MINING

Kang Tianhe™ 2, Zhang Janping’, Bai Shiwei?
(*Taiyuan University of Technology. Taiyuan 030024 China)
(nstitute of Rock and Soil Mechanics, The Chinese Academy of Sciences, Wuhan 430071 China)

Abstract It is key problem to raise the top coa recovery rate of the fully mechanized sublevel caving mining.
Weakening top coal by using water pre-infusion is one effective method to solve this problem. The mechanism of
permeation movement in cracks and porosity of water infused into the coal mass ahead of the working face and the
weakening of the coal mass is theoretically studied. By laboratory test, the law of weakening of the coal mass
deformation modulus from the water pressure are obtained and the law of weakening of the coal mass compression
strength from the water-bearing ratio are obtained. The method to determine the water infusion engineering
parameters, such asrelative position of water infusionto the working face, the start and stop times of infusion,
water-bearing ratio of water infusion, infusion volume, wetting radius, interval of infusion holes, infusion
duration, infusion pressure and the hole layout, is proposed. The remarkable technical and economical effects and
socia benefit have been achieved by application of the study results to the working face 4309 of fully mechanized
sublevel caving mining in Ludan Wangzhuang Mine.
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2.2 1% Sc/MPa
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J ; » ° 15* 322 12.73 0.83
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S,-Sy,> , 1 811 20.58 0.67
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3 11.60 16.09 0.61
Cw i lw 12 5.91 7.87 0.78
: S o ]

Dt =t-t, =c+s, tanj -[c, +(s,-s,)tanj ,]=

c-¢c, ts,(tanj - tanj ,) +s, tanj (6)
: (c-¢,) ;
(tanj - tanj )
i s, tanj
. (6) o
1 5 (200 mm=<100 mmsx
200 mm) P E
E=E,- bP @)
E, (MPa), b
P - (7 P
1
Tablel Deformation property of water infused samples
IMPa h /%
1* E=3654—161P 811
3 E=2395-71P 4.10
10* E=2368-117P 7.35
3" E=2248- 43P 6.07
3 E =3999—210P 11.60
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Table3 Optimum infused districts of different coal seams
/m
f
<1 70~35 20~10
1~25 6030 15--8
25 4525 10—3
3.2
5 33 (300 mmx= 300 mm:x 300
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Fig.2 Layout of 4309 working face and drill holes
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Table4 Main parameter of coal seam
f 1% /mm D Nim fmd 1% 1% 1% /MPa /m /m IMPa
3¢ 15~2511.60 1341 16920 372 01300 176 3.46 296 061 >3—5 84015, 20 10.50
3 25~35 410 1700 14179 1120 00707 263 3.01 280 085 =2-—-3 6~30 15  26.00
11-12¢ =30 811 150.6 14502 740 04279 482 8.08 713 067 30 635 17  14.94
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Fig.3 Curvesof h-t, w-P, w-s;
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, ,=gH 40m o ,
: P=20MPa; s,=(1.5~20) gH , . :
; 20—~30m P=3.0 ) o
MPa; s,=(25~3.0) gH
10~15m , P=5.0 MPa. 6
4.3 Table6 Effect parameters from water infusion
2. 70~75 m, 70°~~ femt M% g IMPR /%
75° 2 X 6~8 91 153 235 082 1198 7520
J 9~11" 168 153 271 118 950 7897
; ’ 15, 20m
; 0 f 42 mm, 4.4.2
6—~8 m, 2
25 m. 2 5D-2/150 ’ :
40m 1 (6"~8" ). 6"~8"
; 40m . 62, 216 325t, 9.1t/m,
4.4 2.35%;,
441 0.82%; 11.98 MPa. 3
11 ’ 5. , 75.2%.
6MPa ; 2 @ ~1" ). 9 ~11*
, 530, 509 366t, 16.8t/m,
225 , 2.71%,
, 1.18%, 95MPa. 3
, : 78.97%: 2 :
) 84.2%. 370.5
mg/n, 3.13m, 2 829.67 t.
5 2 ’ 9.1t/m
Table5 Water infusion parametersin tested districts 16.8 t/m, ] 2.35%
. P 2.71%, 11.98 MPa 9.5 MPa,
1 100 0 B 75.2% 78.97%.
2 202 260 7.2 ’
. - - P 1.53%, 839.6 mg/m’,
4# 00 223 60 1948.1t, 61.6%.
5 214 213 6.2 443
6" 214 62 32
» - o6 60 1680 . 2912 . 560 -
487.5 5000 . 107355 .
g 214 325 75
¢ 24 >0 84 17.37%, 60 11036 t, 120 /t
10* 214 509 8.0 82032432 |
w 214 366 '3 8282507.7 , 82825 .
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