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Application Research of Unascertained Clustering Theory in
Prediction of Roof Settlement
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Abstract The confidence criterion of the unascertained clustering theory is optimized on the basis of distance discriminant method,
then this theory is applied to the prediction of roof settlement. Firstly, nine factors of roof settlement, such as the tensile strength of
rock mass, stope depth, and exposed area, are selected to establish the model for unascertained clustering prediction. Then the
unascertained measurement function is obtained based on fifteen groups of sample data, and the index weights of each factor are
calculated by entropy theory. Finally, the results of the classification grade and prediction of roof settlement are obtained. According
to the computing validation, the average prediction error of this method is controlled within 7.38% , which is improved greatly
compared with other three methods including the fuzzy mathematics method, the grey relation method and the neutral network method.
Taking Woxi mining area of Chenzhou mine for example, this optimized method is applied to the prediction of roof settlement of
No.4142 stope in order to further inspect its practicability. The results show that the prediction results are consistent with the actual
situation, and that the optimized method of roof settlement prediction is objective and reasonable and can provide a decision—making
basis for the safety production on mine.
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Table 1 Sample data of stoperoof settlement prediction
B LR U {/mm
Y: Y, Y Yi Ys Ys Y; Ys Yo
Xi 3 0.8 59 4 3 22.0 175 450 3 17.5
X, 3 0.1 58 2 3 26.0 350 694 4 18.8
X; 4 0.9 30 2 4 2.5 365 623 3 30.4
X, 3 0.1 66 4 2 21.2 310 577 4 23.5
Xs 4 0.1 50 4 3 17.8 360 955 3 34.5
Xe 2 0.9 65 4 3 50.4 185 362 4 6.2
X5 4 2.2 60 4 4 5.3 130 368 3 6.8
Xs 4 0.1 69 4 4 10.1 250 483 3 16.1
Xo 3 1.5 14 4 3 6.0 545 790 4 28.7
Xio 4 1.1 64 4 4 31.0 325 376 4 17.6
X 3 0.8 7 4 3 6.0 700 800 4 23.9
Xi 2 0.1 70 4 4 19.8 430 563 3 29.6
Xis 4 1.8 45 2 2 32.0 245 355 3 14.7
Xia 4 1.6 16 3 2 2.5 165 236 4 20.4
Xis 4 1.1 65 4 4 41.8 200 337 4 7.8
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Table 2 Classification criterion of qualitative indexes in stope roof settlement prediction
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Table 3 Classification criterion of quantitative indexes in stope roof settlement prediction
SFERIH FEA DGR /mm VI E/mm Y Y. Y. Y. Vs Y Y, Yo Y
C Xeoy, X7, Xis 6~10 6.933 33 138 633 4.0 3.7 3250 171.7 3557 3.7
C, X1, Xay Xs,X 10, Xi3 10~20 16.690 3.6 078 59.0 32 32 2422 269.0 471.6 34
C, Xiy Xoy Xi1,X 12, X1 20~30 25.206 3.0 082 346 38 28 11.10 430.0 5932 3.8
C, Xs, Xs 30~35 32.450 40 051 400 3.0 35 10.15 3625 789.0 3.0
2.1 BigtRlEAERE [0 0  1.000 O]
HUAR A 2 763 P A S OME R0 40 S e, 5 Bk 445 0 Do 000
FRAMRAIIEE R B (BT 1) o FER TS FEAC Y HRUE, FAR 150 n] - 1-%00 0 goo 0 200 8 8)
£ PR R O] SRAS AL A AR BRI ERE I . LIFEAS X, Rl 43 Mo 0 0:830 0:170 0
S 3E Ak 9 A5 PR 1 RS B 0 R eRECRT DA AR A X, 0.966 0.034 0 0
S B A oge o8 o )

Bl 50




—t

B SR 2014,32(14)

www.kjdb.org

SCIENCE & TECHNOLOGY REVIEW

1 G GG G 1 Cy G G | G G G G
= = =
0 3.0 3336 4.0 0 0.510.780.82 1.38 0 346 400 59.063.3
HRGER AL AR EHARRIE E/MPa AAgfa/(°)
(a) HEEN (b) BHEMALRE (c) T ki f
: CiG GG " C G GG i GC e G
= = =
0 3032 3.840 0 2.8 3.03.53.7 0 10.1511.10 2422 3250
R AR RIS DL AL R TR Eh/ B TR bR R E/m
(d) HTFARFMER (e) HREHLEN (f) RipSE
. e C Ci G ; G G G G . G GGG
= = =
0 1717 269.0 3625 430.0 0 3557 471.6 5935 7800 0 3.03.43.B.8
YRR B /m Fea K AH/m? FHARR A XA L/ B LT AR

(g) 1BERE
&1
Fig. 1
2.2 ZIStRINAEGR &N E %ERE
FEF AR, =0 (3) n] ISR A AR A Hh &5 (5 7
PIACE , X T REAS X, 1 45 48 bR AL 0] 7 8 @ =(0.1383,
0.0711, 0.1383, 0.1383, 0.0691, 0.0928, 0.1235, 0.0904,
0.1383) , #3420 (4) AT LATHE 1 Z 48 bR A 25 0 2 1) 12
P, =(0.2744,0.3561,0.2313,0.13827)
23 WMERSHH
MG FIRTS B0 245 hngs & 00 B B, =X (6) LT

(h) =FEER
BAEFR AR RN BE oR
Uncertainty measurement function of each single index

(i) fEPR=X

G R AP 0 JRE B, O R S 1 DU AR AR BT 24 4k,
(7)) W RT LA R A AR A TR R B A T (L. DA A 6
17 2 DU 12 A ) A 2500, AR 30 (5) 2 31 e BBOAR ] 475 B )
BREAR I FEFGEATIR , F- S A SO TT I 1 4
T LA, AR BN TN EE 3R . 5341, W BEA UL BRI 1R
S TGRS IIC e B TN v A A0 A, 2 01 SR P e B S UK
USRI AT LA 28 W0 28 T PE 0 A AR BEA T T, K Tt 45
REASCT ) BIMEHEA T X L, s R LA 4.

x4 TRTEEHNLER
Table 4 List for evaluation and predicted results of each sample

BA \ L — ‘ S/ mm
P BORIECE TR S W
X 18.25 18.35 18.41 18.21 17.5
Xo 20.32 21.45 21.09 20.66 18.8
X; 27.57 27.23 28.10 26.17 30.4
X, 21.37 21.74 20.94 21.23 23.5
X 31.53 29.69 30.45 30.49 34.5
Xs 8.24 6.97 9.01 8.77 6.2
Xz 8.67 7.98 9.46 8.23 6.8
Xs 17.36 15.14 17.49 17.75 16.1
Xo 27.22 29.12 27.88 26.99 28.7
Xio 17.44 16.14 16.03 19.36 17.6
X 26.13 27.44 26.81 28.08 23.9
X 27.28 31.69 25.14 23.42 29.6
Xis 15.63 16.84 15.11 14.91 14.7
Xu 22.61 22.65 22.78 22.64 20.4
Xis 8.45 8.93 8.54 7.69 7.8
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Table 5 List for evaluation and predicted results of each sample
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0.2744, 0.3561,
Xi ( 0.8520 0.7500 0.9012 0.9991 (0 (0 G G (0
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Xs ( 1.3588 1.3296 1.3271 0.1003 C, (on C, Cy C,
0.0426, 0.9182)
0.9140, 0.0360,
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0.8614, 0.1160,
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0, 0.0227)
0.1908, 0.6340,
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0.0404, 0.1288)
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Table 6 Influential parameters of roof settlement in Woxi mining area
Y, Y, Y; Y, Ys Ys Y Ys Y, FJ? Jﬁ;%g&c U'_i F%%/ mm
3.0 0.7 26.0 4.0 3.0 1.8 1010.0 228.0 4.0 (08 21.06
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