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Numerical Simulation of Multilayer Orebody Mining Sequence Based
on the Index Contentment Degree

DENG Hongwei, HUANG Wei, HU Pulun, GAO Feng
School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract Abstract Mining sequence is one of the important research contents for mining engineering. Different secondary stress field
would be formed with different mining process and filling sequence. By means of reasonable arrangement and adjustment of the mining
sequence of orebody, the stress distribution of the surrounding rock is able to be remarkably changed, the current excavated working face
is able to be in the stress—reduced area and the phenomenon of stress concentration in course of mining process could be also avoided.
Rational mining sequence is able to largely improve the stability of stope and the security of working face. According to multilayer
orebody occurrence characteristics and mining technical conditions of Laochang 13 —8* ore groups, by using 3Dmine -MIDAS/GTS -
FLAC® coupled numerical simulation method, numerical simulation study on the mining sequence of multilayer orebody is carried out
and four kinds of optimization schemes of multilayer orebody mining sequence are put forward, namely, downward mining from upper to
lower, overhead mining from upper to lower, downward mining from lower to upper, and overhead mining from lower to upper. By
applying the multi—-index comprehensive evaluating model based on index contentment degree and considering stress fields, displacement
fields, and crack fields comprehensively, the four multi-index comprehensive contentment degrees of the optimization schemes for mining
sequence are 0.684, 0.641, 0.653, and 0.683, respectively. The contentment degree of the overhead mining from lower to upper is 0.683.
Therefore, the result indicates that the overhead mining from lower to upper is feasible in the theory.

Keywords index contentment degree; multilayer orebody; mining sequence; numerical simulation
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Table 1 Physical and mechanical parameters of ores and rocks

Ak WE/(t-mP) R BUE R/ (10°MPa) By P)E/ (10°MPa) % 71/MPa NS/ (°) i o & /MPa
KA 2.75 3.52 1.52 24 45 1.5
AR E 3.00 3.21 1.50 1.7 48 0.8
itk s 3.69 4.71 2.92 1.9 45 1.2
Vidzke 246 2.42 1.52 19 41 0.8
FE R 2.25 1.32 0.58 0.8 35 0.3
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Table 2 Mining sequences of four numerical simulation solutions
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1 FoR C1, 71 C1 TF % C6, 751 C6
2 JF% C3, 751 C3 TF% C8, 751 C8
3 JF% C5, 71 C5 JF% C10, 51 C10
4 TF% C2, 781 C2 TR CT, 7% C7
5 R C4, 71 C4 TF% C9, 751 C9
6 FFK C6, 7 C6 TP C1, 38 C1
7 JF% C8, 751 C8 JF% C3, 751 C3
8 % C10, 78 C10 FFK C5, 7 C5
9 JFR C7, 383 7 JFFR 2,581 C2
10 FFK €9, I C9 TP C4, 58 C4
11 JFE C11, 7 Cl1 FK Cl6, LI C16
12 FF% C13, 78 C13 PR C18, 7 C18
13 FF% C15, 78 C15 FF% €20, 7S €20
14 JFE C12, 383 C12 JFXK C17, 383 C17
15 FFF Cl14, 388 C14 FF& C19, 7 C19
16 FX Cl6, LI Cl16 JFXR C11, 7 C11
17 FF% C18, 7 C18 FFR C13, 78 C13
18 FF% €20, 7S €20 R C15, ;8 C15
19 JFE C17,38 3 C17 JFX C12, 583 C12
20 FFX C19, 7 C19 TP Cl14, 7 C14

FF CI1, 383 C11
T C13, 564 C13
JF% C15, 34 C15
FF Cl12, 7 C12
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FF% Cl6, ;LI C16
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% C10, ;B €10
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JFF C4, 58 C4

3 BHSR5SH

P B IR R B A AT fish

A s

I=a=

505 H B IX (AL R

31 BHER
B4 A [ [ SR 69 TO0A 390 A A2 8% e M IR | e
IRV = N AN R0 N SN LN AR I ENA L RN LN Y TR

R B, GE T 2 AR T 42 SRS B BB R BEIR ) B R (ELAR U 45
RMNHAF R, BRTR R, A SO R 4708
R PBUEA UGS SR, Ik 3 Pis

43 Im



] jemik —

ﬁ‘ it R X (Papers) ## S 2013,31(10)
ﬁm\m]lﬁ REVIEW

®3 THETITXAFRBEEUSER
Table 3 Numerical simulation results of downward mining from upper to lower

5 R it [ 1% X
T BT B /mm JEG M g% i /mm e KRR J3/MPa fie KA I3 /MPa DT B R AR B /m® A R AR /m?
1 5.035 5.093 36.092 1.606 547.390 0.000
2 7.616 7.451 38.743 1.285 488.780 17.111
3 9.953 9.334 41.497 1.047 321.150 11.800
4 11.485 10.572 46.163 1.235 334.460 21.966
5 12.713 11.564 34.474 1.311 538.310 35.904
6 5.446 4.699 40.240 0.949 156.840 0.000
7 7.975 7.043 42.292 1.484 843.230 6.573
8 10.278 9.024 44.291 1.105 744.830 10.921
9 12.004 10.302 47.168 1.293 596.500 15.003
10 13.481 11.215 35.043 3.675 699.120 36.664
11 2.747 1.932 26.300 0.000 1052.900 14.118
12 3.814 2.510 30.850 1.200 355.580 34.354
13 4.282 2.864 28.668 0.323 252.420 15.482
14 4.387 2.951 33.664 0.328 653.520 13.166
15 4.496 3.231 31.879 2.087 828.610 321.850
16 2.749 1.570 29.584 1.022 520.000 132.810
17 3.822 2.191 32.968 1.557 330.940 22.658
18 4.336 2.449 27.506 0.457 597.730 8.373
19 4.453 2.593 32.528 0.928 799.350 33.857
20 4.429 2.949 36.997 1.259 1483.500 210.240
32 WEEH T BN Or RIS N S BB IX A I S 2 AR AR
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Table 4 Index contentment degrees of four schemes

7 E TrE2 T3 E
Hq‘;'; ik W Bt 2 ik By Mt 24 ik RS Bk 2R ik Ry BBYE 24
% B K b 7] 7] X b ] ] X b ] 7B " S 7

1 071 059 086 0.72 073 059 1.00 0.77 092 055 1.00 0.77 1.00 056 0.72 0.76

2 066 065 062 064 0.68 050 0.69 0.62 091 035 069 075 097 050 098 0.82

3 063 057 052 057 0.67 007 056 043 090 024 056 0.67 095 064 076 0.78

4 020 043 092 051 025 030 070 042 022 057 070 051 024 059 089 057

5 002 067 074 048 0.08 0.64 058 043 0.04 078 058 051 004 076 078 0.53

6 0.71 062 098 0.77 071 053 088 0.70 098 052 088 075 093 054 070 0.73

7 066 052 065 0.61 0.66 060 027 051 094 046 027 0.79 092 036 098 0.75

8 0.64 008 049 040 062 050 053 055 093 067 053 0381 091 021 083 0.65

9 020 032 080 044 0.18 037 075 043 021 055 075 055 0.19 057 084 0.53
10 0.02 068 043 0.38 0.00 061 054 038 001 072 054 046 0.00 079 078 0.52
11 098 081 061 0.80 .00 0.70 042 071 0.84 070 042 0.77 0.86 085 097 0.89
12 098 097 089 095 1.00 096 059 0.85 0.80 071 059 073 0.82 098 086 0.89
13 098 070 086 0.84 099 069 074 0.80 077 095 074 0.70 0.81 050 047 0.59
14 084 078 070 0.77 0.86 068 078 0.78 038 076 0.78 0.46 041 077 035 0.51
15 082 08 037 0.68 0.83 072 044 0.66 0.19 069 044 041 022 072 022 0.39
16 1.00 077 0.69 0.82 098 075 048 0.73 0.84 081 048 0.86 0.84 070 081 0.78
17 099 096 092 0.96 098 092 097 095 079 095 097 0.86 0.79 098 087 0.88
18 099 074 085 0.86 098 065 0.88 0.83 078 049 088 0.59 0.76 097 053 0.75
19 08 075 092 0.84 0.86 074 057 072 038 076 057 049 035 077 084 0.65
20 083 079 028 0.63 0.79 058 0.00 045 020 070 0.00 0.54 0.16 068 092 0.59
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