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Mathematical forecasting model of safety thickness of roof for
mining orebody under the complicated backfilling

GAO Feng, ZHOU Ke-ping, HU Jian-hua, DENG Hong-wei, TANG Gu-xiu
(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: A scientific and reasonable design of safety thickness of roof is the basis for stoping the orebody No.92 which under the
overlap zones in Tongkeng Mine. Based on analyzing the stability factors influencing the roof of orebody No.92, the finite element
model is set up; and the simulation is conducted repeatedly. Then value of safety thickness of the roof in conformity to various groups
of affecting elements is worked out. According to the simulated results, the curves between every factor and safety thickness of roof
are drawn. A mathematical forecasting model of safety thickness of roof under the complicated backfilling, which considers effect
among most of the factors, is obtained by stepwise regression multianalysis. The results which combine engineering practice with
numerical simulation validate the feasibility of the forecasting model.
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Fig.1 3D drawing of main orebody in Tongkeng Mine
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Fig.2 3D finite element numerical model and mesh
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Table 1 Physico-mechanical parameters of rocks
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/10* MPa /()  /MPa
ek KA 5.05 0.24 27.1 13.86  44.0 2.39
AN 3.79 0.25 26.8 1081  46.0 2.40
eI 0.5 0.24 21.5 0.20 25.0
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Table 2 Combination of affecting factors and their computed results
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M/m E /10" MPa u L/m K/m t/m ¢/ MPa o/() T/m
1 20 5.05 0.24 16 18 20 13.86 42 8.4
A 2 25 5.05 0.24 16 18 20 13.86 42 9.2
B 3 30 5.05 0.24 16 18 20 13.86 42 10.8
M 4 35 5.05 0.24 16 18 20 13.86 42 11.6
5 40 5.05 0.24 16 18 20 13.86 42 124
6 30 3.0 0.24 16 18 20 13.86 42 135
H=A 7 30 4.0 0.24 16 18 20 13.86 42 12.6
i 8 30 5.05 0.24 16 18 20 13.86 42 10.8
E 9 30 6.0 0.24 16 18 20 13.86 42 10.2
10 30 7.0 0.24 16 18 20 13.86 42 9.4
11 30 5.05 0.22 16 18 20 13.86 42 122
A 12 30 5.05 0.23 16 18 20 13.86 42 114
PEY /N4 13 30 5.05 0.24 16 18 20 13.86 42 10.8
u 14 30 5.05 0.25 16 18 20 13.86 42 9.6
15 30 5.05 0.26 16 18 20 13.86 42 8.7
i 16 30 5.05 0.24 10 18 20 13.86 42 8.2
%& 17 30 5.05 0.24 12 18 20 13.86 42 8.8
EE 5 18 30 5.05 0.24 14 18 20 13.86 42 9.4
L 19 30 5.05 0.24 16 18 20 13.86 42 10.8
20 30 5.05 0.24 18 18 20 13.86 42 13.6
21 30 5.05 0.24 16 12 20 13.86 42 142
ke 22 30 5.05 0.24 16 14 20 13.86 42 13.8
Vi JE 23 30 5.05 0.24 16 16 20 13.86 42 124
K 24 30 5.05 0.24 16 18 20 13.86 42 10.8
25 30 5.05 0.24 16 20 20 13.86 42 10.0
26 30 5.05 0.24 16 18 15 13.86 42 10.2
oAk 27 30 5.05 0.24 16 18 20 13.86 42 10.8
R 28 30 5.05 0.24 16 18 25 13.86 42 11.6
t 29 30 5.05 0.24 16 18 30 13.86 42 118
30 30 5.05 0.24 16 18 35 13.86 42 124
31 30 5.05 0.24 16 18 20 10 42 134
—_ 32 30 5.05 0.24 16 18 20 11 42 132
. 33 30 5.05 0.24 16 18 20 12 42 12.5
¢ 34 30 5.05 0.24 16 18 20 13 42 11.7
35 30 5.05 0.24 16 18 20 13.86 42 10.8
36 30 5.05 0.24 16 18 20 13.86 40 10.8
P EE 37 30 5.05 0.24 16 18 20 13.86 41 10.8
S 38 30 5.05 0.24 16 18 20 13.86 42 10.8
0 39 30 5.05 0.24 16 18 20 13.86 43 10.8
40 30 5.05 0.24 16 18 20 13.86 44 10.8
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Fig.3 Relationship curves between affecting factors
and safety thickness of roof
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Table 3 Results of correlation analysis between affecting
factors and safety thickness of roof

B BAEXRARA R RE
M-T T =0.208M +4.241 0.983
E-T T =-1.985E° +0.092E +18.743 0.984
u-T T =-88u+31.66 0.989
L-T T =-196L +0.093L +18.657 0.990
K-T T =0.001K" —0.018K +16.931 0.976
+-T T =0.194t° —0.002¢ + 7.674 0.983
c-T T =2.465¢" —0.132¢+1.984 0.998
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Table 4 The real parameters of stope and roof
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Fig.4 Vertical displacements and anamorphic map
of stope (scale factor=100)
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Fig.5 The third principal stress o; distribution (unit: MPa)
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