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Orthogonal polar difference analysis for sensitivity of the
factors influencing the ore pillar stability

YIN Sheng-hua'?, WU Ai-xiang' , LI Xi-wen'

(1. Key Laboratory of High-Efficient Mining and Safety of Metal ,Ministry of Education , University of Science and Technology Beyjing , Bejjing 100083 , China ;
2. School of Civil and Environment Engineering , University of Science and Technology Beijing , Beijing 100083, China)

Abstract ; Based on the orthogonal polar difference , sensitivity of the factors influencing the ore pillar stability was e-
valuated. Ore pillar load, strength , instability potential function , deformation model were analyzed. The main factors in-
fluencing ore pillar stability was put forward. A simplified formula was established to calculate the rectangle ore pillar
safety parameter by considering the factors of mining depth, room width, ore pillar width, ore pillar height, uniaxial
compressive strength of the ore ,weight of the surrounding rock,ore pillar length and interval between pillars along the
length direction. Orthogonal polar difference analysis theory was selected to investigate the factors influencing the ore
pillar stability in a tungsten mine in Jiangxi Province. The sequence of the factors is listed from the most to least;room
width , ore pillar width, mining depth, ore pillar height, ore strength and rock weight. It means that ore pillar stability is
seriously influenced by room width and ore pillar,and the relationship curves is obtained. The mining parameters were
optimized based on the analysis result. The room width should be less than 21.03 m,while the pillar width should be
larger than 3.718 m.

Key words : ore pillar;stability ; influencing factor;sensitivity ; orthogonal polar difference
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Fig. 1 Main deformation features of ore pillar
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Table 1 Main mechanical parameters
A k% R/ (g em™)  WPERIE/GPa EL/NEA BB/ MPa  BLRLIREE/MPa N J1/MPa PNEEEES/(°)
WA 2.75 23.71 0.29 37.82 0. 88 1. 86 41.42
KA 2.80 20. 55 0.25 28.71 0. 64 2.65 38.36
yiike) 3.25 33.50 0.16 125. 50 2.66 5.59 42.50
Pk 2.62 27.55 0.17 125. 09 1.63 5.42 44.87
x2 THBEMTERRBERAR
Table 2 Experimental scheme for the calculation of factors influencing ore pillar stability
K R/ m AL /m W5 FEE /m B HETEE/m B HTRE/MPa FEAZ®E/ (1-m™)
1 40 35 8 3 90 2.85
2 105 27 12 5 70 2.65
3 170 19 16 7 130 2.80
4 235 11 20 9 110 2.70
5 300 3 24 11 50 2.75
xR3 THRBEMETEAREERSN
Table 3 Calculation scheme and result analysis of the ore pillar stability
w5 - LR 7 T S O = REE S RUErE| W . L S - B U = Y T =1 A FaE
" . . . . R . i . ¥
k5 S IR S R R FH 5 EEE O SEEE SEEE BB R EX
1 1 1 1 1 1 1 3.939 17 4 2 5 3 1 4 0.530
2 1 2 2 2 2 2 4.037 18 4 3 1 4 2 5 2.461
3 1 3 3 3 3 3 8. 307 19 4 4 2 5 3 1 4. 440
4 1 4 4 4 4 4 9. 168 20 4 5 3 1 4 2 0. 440
5 1 5 5 5 5 5 8. 800 21 5 1 5 4 3 2 0. 891
6 2 1 2 3 4 5 3.682 22 5 2 1 5 4 3 3.453
7 2 2 3 4 5 1 1. 646 23 5 3 2 1 5 4 0.172
8 2 3 4 5 1 2 3.663 24 5 4 3 2 1 5 0.497
9 2 4 5 1 2 3 0.217 25 5 5 4 3 2 1 0.814
10 2 5 1 2 3 4 8.411 K1 4.888 1.898 6.850 1.018 2.835 2.167
11 3 1 3 5 2 4 1. 906 K2 3.358 2.350 3.524 2.360 2.559 4.037
12 3 2 4 1 3 5 0.322 K3 2.702 2.841 2.233 3.161 4.147 2.340
13 3 3 5 2 4 1 0. 496 K4 2.126 3.448 1.616 4.028 3.461 3.632
14 3 4 1 3 5 2 2.470 K5 1.798 4.474 1.165 4.452 2.187 2.715
15 3 5 2 4 1 3 5.973 W2ZR  3.090 2.576 5.680 3.434 1.960 1. 870
16 4 1 4 2 5 3 0.210 || IR Ek W,>W >H>h>a >y
SRR A B R E A R E ML 22 R<2,  BrRERE(E/NT 21,03 m BAESEEE(E R T 3. 718 m,
HIXHE s &
e \ " 2R
AR IE A 22 73 B vl 0, A 22 4 R B A R/ Iy
ERIR D5 G RE AT e BE R E R SR OGOC &R (1) B AR MR i R s KR e R

RIVBER TR A5 SE R B Ak o 2 A 4 o ) A T A1
O RE IR 22 42 FBCS 07 AT 58 B2 R ¢ 56 38 s TE A 5% 1Y
KA, HBEENTRIE g, 263 HAeE 1
WA AR PR P 56 BE FIAT A 98 B 507 A2 4 R 8K
AR M (18 2) 0 1 e MR E VT 2 2 &
BK=1.5 (EOR RGEHGS BT 2 W0 F 560 57

HELE ETT SR RS E P A IR R B A R
R 5 i BE AR S RE A R AR A B T
SRIE | PR RBAE R R T 18] A )
EEO

(2) LR35 I T SR A AR E P Y 4% i 3
R BRI 7O A% 4 RO T %, OF R



52 # 2

1’ 2012 455 37 &

8
6 -
e
&
W& 4t
<
=
2 o
. | , .
s 10 15 20 2
W B%EEW,/m
5
4 |-
=
w2
4, L
w2
1 |-
. . , , .
2 P 6 ] 10 12
FHERE Wym
B2 I % A R 2

Fig. 2 Relationship between the room width, ore

pillar width and safety parameter
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