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Range of Rock Movement in Transition from Open Pit to Underground
Mining Determined by Numerical Method

FU Yuhua'?, DONG Longjun'
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2. School of Application and Science, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi Provence, China

Abstract With the depletion of shallow mineral resources, many open pits have been already or shall soon be switched to underground
mining. The safety design of open pit stoppage combined with the opening of underground mine involves many problems. In this paper,
FLAC3D is used to systematically analyze the rock layer movement and deformation. Surface displacements of ore -bodies II and IV at
different mining levels are discussed. With the determination of parameters of rock layer movements, the open pit slope stability of
Yongping copper mine is analyzed. The corresponding movement characteristics of rock mass, maximal vertical and horizontal
displacements as well as rock movement angles are obtained. Results show that the influence of ore—body II on the rock layer movement is
far greater than that of ore—body IV. The maximum vertical and horizontal displacements all occur in the rock mass located on the eastern
slope of ore—body II. The reasonable mining sequence should be ore—body IV first and ore-body II second. A part of the model area is in
the state of breakage and limit stability. However, the open pit slope is in an integral stability state as the mining advances. It is shown that
the filling method used in the next stage in the mine is feasible. The rock layer movement during the open pit stoppage combined with the
opening of the underground mine, simulated by using FLAC3D, gives a true picture of the stress and displacement states of the rock mass.
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Table 1 Parameters of rock mechanics
/MPa /MPa /GPa /MPa /)
4.15 95.7 25.49 0.31 17.48 49.86
4.83 97.6 21.91 0.19 19.08 47.29
3.36 64.4 18.67 0.25 12.94 46.22
6.99 148.3 26.85 0.20 28.27 48.26
1.65 63.9 18.07 0.25 8.96 58.67
2.94 127.2 26.22 0.13 16.87 60.30
2

Table 2 Parameters of the filled body

T
Mo

/GPa /MPa 1(°) /MPa
0.07967 0.33 0.04 30 0 19324
2.3 27 ( P
1) 3 ) 3 ’ Fig. 2 Profile of No. 7 prospecting line (unit: m)
) o , 3
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Fig. 3 Vertical stress nephogram before mining
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Fig. 4 Vertical displacement nephogram for the level of —~200m

10131 10% ~~1.0000% 10"
- 1.0000 % 10" ~-9.0000% 10!
-9.0000% 10 1 ~-8.0000x 10!
—8.0000 % 1071 ~=7.0000% 107!
~7.0000% 107" ~—=6.0000 % 107!
~6.0000 % 107 ~-5.0000 107!
~5.0000 % 107" ~-4.0000 % 107!

W -4.0000 % 107" ---3.0000% 107!
-3.0000 10 ' ~-2,0000% 10 !

~2.0000% 10" ~—1.0000 10!

~1.0000 10 '~ 0.0000 % 107

0.000010" ~ 1.0000x 10"

10000 107" ~ 1.8533% 107!

-200m

K R RS m

Fig. 5 Horizontal displacement nephogram for the level of —200m
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Table 4 Numerical simulation process for No. 7 line o
/m
1 100 v
2 50 v
3 0 v
4 =50 v
5 -100 v
6 -150 v
7 -200 v
8 -100 11
9 ~150 1
10 -200 1 7 -200m v
Fig. 7 Sheared section distribution for the level of -200m at IV
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Table 5 Results of rock mass movement angle
60° 65° 70°
60° 60° 67°
FLAC3D 55¢ 63°
3 9
FLAC3D ,
9 50 9
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Table 6 Rock mass movement angles
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