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Upward horizontal cut-and-fill mining process optimization

based on CMS empty area detection technology

LI Baojian
(Linyi Huibaoling Iron Mine Co. ,Ltd. ,Linyi Shandong 277712, China)

Abstract; To solve the problems of broken roof rock mass and poor stope stability of a certain mine, based on the
existing mining technology conditions, the 3D laser scanning technology was used to accurately detect the empty area
to be filled. Furthermore, the ratio of the filling materials and the filling concentration was optimized, the production
and conveying process of slurry was optimized, and the filling process was improved. Through the technological
update and optimization of multiple links, the waste of resources, the property losses and the potential accident of
production safety in the mine were effectively reduced. In this paper, the filling process and materials of the improved

cut-and-fill mining method were described in detail, hoping to play a certain reference role for mines with similar

complex working conditions.
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Fig. 1 Introduction to the working principle of CMS V400
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Fig. 2 CMS cavity monitoring system field work
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Table 1 Test results of physical properties of full tailings,

graded tailings and tailings

MBI HE/(g+cm ) KE/(g+em ?) LB/ %
4 RAY 3.14 1. 65 49. 05
R B 3.17 1. 63 50. 02
i 3.15
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Table 2 Grain size compositions of full tailings,

graded tailings and tailings

R R R R Rk
N INTFHORLAE A R A %
R4 /mm

ST S Y\ N 5 S -

+0.171 33.32 33.32 32.18 32.18 9.51 9.51
0.171~0. 111 9.16 42.48 12.49 44.67 2.82 12.33
0.111~0. 088 15.84 58.32 17.01 61.68 5.18 17.51
0.088~0.072 2.66 60.98 5.57 67.25 1.32 18.83
0.072~0. 044 3.53 64.51 6.43 73.68 2.01 20.84

—0.044 35.49 100.0 26.32 100.0 79.18 100.0
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Table 3 Basic physical parameters of the full tail sand cement filling test block

ik e ol e g/ RREE/ BOKE  RBEE/ ek, RBURMARRRE/ (kg - m70)
%5 i % (g+cem™®) 2] (g+cem™®) % N ) kI sk
01 1:3 62 1.67 25.0 1.97 24.56 1189 297 484
02 1:3 66 1.73 17.9 1.98 24.32 1198 300 482
03 1:3 68 1. 88 8.3 2.00 22.73 1236 309 455
04 1:4 62 1. 69 25.0 1. 96 25. 24 1300 162 498
05 1:4 66 1.75 18.8 2.04 24. 24 1374 172 494
06 1:4 70 1. 88 12.5 2.06 22.73 1415 177 468
07 1:38 62 1. 69 26.7 2.02 25. 96 1381 115 524
08 1:38 66 1.75 18.8 2.06 24.07 1444 120 496
09 1:38 70 1. 83 15.0 2.06 24.07 1 444 120 496
10 1:15 62 2.04 24.55 1443 96 501
11 1:15 66 2.06 25.00 1448 97 515
12 1:15 70 2.08 24.55 1471 98 511
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Table 4 Test results of strength of full tail sand test block
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Table 5 Test results of the strength of graded tailings test block

By BIR A/ R/ IR E MP
%5 % % (geem™) Ry  R;  Rus
0410-01 0 62 1. 97 0.39 0.61 1.29
0410-02 0 66 1. 98 0.28 0.42 1.17
0410-03 0 70 2.00 0.42 0.60 1.40
0719-01 0 72 1. 96 1.36 2.21 3.20
0719-02 0 74 2.00 1.80 2.82 3.81
0719-03 0 76 2.03 2.04 2.94 4.08
1011-01 1:3 0 68 2.10 0.61 0.91 1.66
1011-02 0 70 2.13 0.72 1.13 1.85
1011-03 0 72 2.13 0.74 1.19 2.04
1011-04 0 74 2.20 1.01 1.32 2.34
0417-01 1 62 1. 96 0.27 0.40 1.17
0417-02 1 66 1. 97 0.36 0.46 1.11
0417-03 1 70 2.01 0.50 0.66 1.40
0417-10 1 62 1. 99 0.22 0.28 0.57
0417-11 1 66 2.01 0.25 0.30 0.71
0417-12 1 70 2.02 0.24 0.38 0.66
0719-04 0 72 1.92 0.69 1.08 1.97
0719-05 0 74 2.03 0.97 1.54 2.87
0719-06 b 0 76 2. 04 1.15 2.05 3.27
1011-05 0 68 2.17 0.40 0.58 0.87
1011-06 0 70 2.17 0.42 0.67 0.99
1013-07 0 72 2.23 0.49 0.68 1.12
1013-08 0 74 2. 26 0.50 0.70 1.20
0410-04 0 62 1. 96 0.09 0.16 0.31
0410-05 0 66 2.04 0.17 0.26 0.50
0410-06 0 70 2.06 0.21 0.31 0.74
0719-07 0 72 1. 94 0.49 0.74 1.36
0719-08 0 74 2.00 0.63 0.97 1.84
0719-09 0 76 2. 04 0.78 1.19 2.17
1013-10  1:8 0 68 2.07 0.17 0.19 0.45
1013-11 0 70 2.11 0.26 0.31 0.52
1013-12 0 72 2. 14 0.28 0.35 0.68
1013-13 0 74 2.16 0.30 0.44 0.90
0417-04 1 62 1. 99 0.12 0.15 0.35
0417-05 1 66 2.00 0.13 0.18 0.38
0417-06 1 70 2.02 0.14 0.20 0.44
0410-10 0 62 2.04 0.14 0.20
0410-11  1:15 0 66 2.06 0.12 0.13
0410-12 0 70 2.08 0.15 0.16

ol B Kb e wnR, Wi/ maE/  WEPUERE/MPa
G % % (geem ?) Ry R, Ry
412-01 0 65 2.17  0.62 107 1.71
112-02 0 68 2.16  0.88 0.19 2.07
412-03 » 0 72 2.21  1.22 0.76 2.44
01 P 1 65 2.17  1.18* 0.36 2.22
419-02 1 68 2.15  1.32* 0.72 2.41
119-03 1 72 2.19  1.46° 2.00 3.37
419-10 1 65 2.18  0.40° 0.64 0.92
419-11  1:4 1 68 219 0.54* 0.76 1.23
419-12 1 72 2.20 0.63* 0.88 1.15
412-04 0 65 2.20  0.22 0.46 0.50
412-05 0 68 2.26  0.38 0.42 0.75
412-06 _ 0 72 2.27  0.49 0.48 1.20
sg0s 8 1 65 2.21  0.47° 0.46 0.88
419-05 1 68 2.20  0.36° 0.40 0.75
419-06 1 72 2.20  0.39° 0.49 0.85
412-10 0 68 2.25  0.18 0.20 0.35
412-11 1+ 15 0 68 2.30  0.17 0.37 0.28
412-12 0 72 2.24  0.21 0.24 0.27
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Fig. 3 Wooden flexible retaining wall and dehydrated gauze
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Fig. 4 Two-stage sedimentation tank drainage
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