Vol.26 No.4 o ] M 5T R E S B IR 5265 %4 H

Dec. 2015

The Chinese Journal of Geological Hazard and Control 2015 £ 12 A

DOI:10. 16031/j. enki. issn. 1003-8035.2015. 04. 09

BETERZITSERSTEIEPNT EREES

FRAAL, % &K, 5XE,EBE
(PHERXFRRERAIEFR, Bd KiF 410083)

WE: UHmEESET RS 5, il 22200822 R EB0HE k5 BRI Tk KA & W T AER —
KV BRI o B B A B R AT 2 o 5 BE 3T, 1 B A e D R S AR E M R M i PR R ST A5
PR3 Z 8] DA K 25 52 e (R 38 5 0 A e PR 2 TR A 1 40 T o D0 A, 3 e KE TE 38 AR 22 S 36 7 0k 3K AR 19 45 52 i R 3R U 4
BT a8 R 5 3 53 813 53 B 3R A5 00 Ze PR A I 0 25 R R AT LU, B M OC RABUHE [ 5 L M2 98 b5 T 0, 07 AR A 1 4% 52
PRI 3 22 o] EL A A 58 %) AR G, AE R AT SRR BE A BT 2 N % RS AR o B T I 3 T A 3 B 181 UA A3 b O i 5 DA Y
2B Ar BT 7 A L, BTN AR B TR LA

KEEW B E M E AR R A B 4

R E 4 FEE . TD353 XEkFRIRAD: A X EHHS: 1003-8035(2015)04-0050-06

Analysis of pillar stability based on orthogonal design and
principal component regression

LUO Zhouquan, PENG Dong,SU Hanyu, WANG Tingyu
( School of Resources and Safety Engineering, Central South University, Changsha ,Hunan 410083, China)

Abstract; Taking a metal mine in Hunan as the research background, through the calculation method of
pillar’ s point safety factor and orthogonal design experiment method to obtain the data matrix. The data matrix
conduct principal component analysis and regression analysis, getting the linear model between the factors and
the stability coefficient of each influence. To realize the quantitative analysis among the influencing factors and
between the influence factors and the stability of pillar. In addition, by comparing the range of factors
sensitivity analysis result that obtained from the experimental method of orthogonal range and the results of
linear regression model obtained from Principal component regression analysis, we can know that there is a
close correlation between the various factors influencing stability of pillar from the correlation coefficient matrix
and collinearity diagnosis index and the interaction in the pillar stability influence factor sensitivity analysis
should be considered. Therefore, compared with Principal component regression analysis method based on
orthogonal design and the previous analysis methods, it should be more simple, accurate, comprehensive.
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Table 1 The level division scheme of experimental factors

- R B B s/ RECAEEE
K R/ m . R .
& /m & /m Ta MPa /(t*m™7)
1 45 36 7 2 95 2.90
2 105 28 12 5 75 2.70
3 165 20 17 8 135 2.85
4 225 12 22 11 115 2.75
5 285 4 27 14 55 2.80
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Table 2 Orthogonal design of pillar stability and result analysis

K5 1.5448 6.6916 2.376 4.3958 3.0476 3.7046
22 R 5.3094 4.5288 3.535 4.339 3.1128 3.2656
% E R H>h>W,>W, >y>a,

= H h W, W o, vy REMERE

1 1 1 1 1 1 1 2.373
2 1 2 2 2 2 2 3.761
3 1 3 3 3 3 3 8.451
4 1 4 4 4 4 4 10.016
5 1 5 5 5 5 5 9.67
6 2 1 2 3 4 5 4.506
7 2 2 3 4 5 1 2.178
8 2 3 4 5 1 2 4.52
9 2 4 5 1 2 3 0.083
10 2 5 1 2 3 4 8. 847
11 3 1 3 5 2 4 2.629
12 3 2 4 1 3 5 0.135
13 3 3 5 2 4 1 0. 428
14 3 4 1 3 5 2 3.09
15 3 5 2 4 1 3 7.532
16 4 1 4 2 5 3 0. 203
17 4 2 5 3 1 4 0.596
18 4 3 1 4 2 5 3.726
19 4 4 2 5 3 1 6.359
20 4 5 3 1 4 2 0.172
21 5 1 5 4 3 2 1.103
22 5 2 1 5 4 3 5.16
23 5 3 2 1 5 4 0. 097
24 5 4 3 2 1 5 0. 486
25 5 5 4 3 2 1 0. 878
K1 6.8542 2.1628 5.911 0.572 3.1014 1.1714

K2 4.0268 2.366 3.1792 2.745 2.2154 3.801

K3 2.7628 3.4444 2.7832 4.776 3.7072 4.2858

K4 2.2112 2.735 3.1504 4.911 5.3282 4.437
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Fig.1 The relationship between the width of the

pillar and the pillar stability coefficient
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Fig.2 The relationship between the deep mining

and pillar stability coefficient
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Table 3 The average stability coefficient

KT RW/m GREBIE OB O RE LR R

L T o S

6. 8542
4.0268
2.7628
2.2112
1. 5448

2.1628 5.911 0.572  3.1014 1.1714
2.366 3.1792 2.745  2.2154 3.801
3.4444  2.7832 4.776  3.7072 4.2858
2.735 3.1504 4.911 5.3282 4.437
6.6916 2.376 4.3958  3.0476 3.7046
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Hh S 5 K

B 53 -

H A E P 28 B8 {73 B 4 SR T 45 22 1 0 A 1 K

PSR B
6.8542 2.1628 5.911 0.572 3.1014 1.1714
4.0268 2.366 3.1792 2.745 2.2154 3.801
X=|27628 3.4444 2.7832 4.716 3.7072 4.2858
22112 2,735 3,154 4.911 5.3282  4.437
1.5448 6.6916 2.376 4.3958 3.0476 3.7046
(7)
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Table 4 Correlation matrix

R WAEREE T UAESIRE WE W

IR 1,000
WHBE -0.661 1.000
WP SEEE 0.947
R -0.955 0.473
i
WHEE -0.885 0.270

-0.661 0. 947 -0.955 -0.374 -0.885

-0.591 0.473 -0.100 0.270
-0.591 1. 000 -0.897 -0.128 -0.921

-0.897 1. 000 0.535 0.930

<u

i3 -0.374 -0.100 -0.128 0.535 1. 000 0.377

-0.921  0.930 0.377 1. 000
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Table 5 Principal component eigenvalues

and contribution rate

*x6 F
Table 6 The factor loading matrix

B T 71 i 1 2
R -0.993 0.070
= 0.587 —0.648
W B v -0.953 0.210
L= 0.981 0.166
R JE 0. 406 0. 821
)R 0.925 0.167
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F, =-0.993X, +0. 587X, —0.953X, +0. 981X, +

0.406X, +0.925X, (8)
F, = 0.070X, - 0. 648X, +0.210X, +0. 166X, +
0.821X, + 0. 167X, (9)

R TS SIS I G770 o QP S8 LSS 7N
W AL S R R W R E R, E A
Fy B MR AR S PR SR AR R

EMST FRAE(E TR A Hil Tk R 2.3 [\IF45H
Z N NS
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Table 7 Collinearity diagnosis index
7 22 A
H5L TR0 Ak 5 FHIE{E MR
. N (’:‘ﬁ’%) Xl X2 X3 X4 XS X()
1 6.219 1. 000 0.00 0.00 0.01 0. 00 0. 00 0. 00 0. 00
2 0.235 5.143 0.00 0. 06 0.78 0. 00 0.16 0. 00 0. 00
3 0.214 5.386 0.00 0.47 0.02 0. 00 0.51 0. 00 0. 00
4 0.175 5.966 0.00 0.31 0.09 0.38 0.19 0.02 0. 00
5 0.113 7.423 0.00 0.08 0.05 0. 46 0.07 0.34 0. 00
6 0. 043 11.967 0.00 0.07 0. 06 0.14 0.07 0. 64 0. 00
7 0. 000 139. 996 1.00 0.00 0. 00 0. 00 0. 00 0. 00 1.00
M3 3 2R 1 12 W 0 R AR 45 2R AT LUAS R KE,

THERE 1 Z A0 AR HR AT T 0, UL W] %A B AT A
FEERAME R R . JA, R REIH 6.7 FI R T
10, BEHI AT REAF TE B A R R G & o T HL, 7 22
Fel A7 AE 1 R B, e R] DL Ul B AE AR T R 2

e LS AE P 28 B0V O A &, A4S 2 a1
FZZ e M Z oA L A, e Hrai R LK 8 ~ 9,

M52 9 A0, Sig /NT 0. 01, 15 B 1] )9 7 7 A4 £k
KEAEW B HOE M ER LRI RN



- 54 - B 4, A T IR A BT 5 FE s [ R R E

it 2015 4¢

£8 MASFTHEEMNRRE

Table 8 Significant test of regression analysis

LAY -5 Fil DF ¥1or F Sig
mYE| 111. 354 2 55.677 8.076 0. 002
5 2% 151. 669 22 6. 894

Mt 263. 023 24

x9 BRUBEPEREY

Table 9 Standardized regression coefficient

e bRl 2 T i % B y
8L —— t Sig
B bR i 2 1M R
(HH) 3.382 1.801 1.878 0.074
F1 0.018 0. 006 0. 486 2. 830 0.010
F2 0. 039 0.022 0. 301 1.757 0.093
Y = 0.486F, +0.301F, (10)
AL I f5 2% [l I A1 Oy
r-0.993 0.070 T r —0.46157
0.587 —-0. 648 0. 0902
v -0.953 0.210 0. 486 -0.3999
| 0.981 0. 166 [0 301] 0. 5267
0. 406 0. 821 0. 4444
L 0.925 0.167 | L 0.4998 |

(11)
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