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Fig.2 The structure of network for rock blastability

v

Explosion carter volume of rock mass; K, Ratio of large-sized rock ;

K,
RABEZIFEZFBNE QRS RS My A S B 281 5 & 7] LUE Y BT 8
AAEHTRARKAR. PR AXADMIRET TN Y RS M IR

Average qualified ratio; K;—Ratio of small sized rock; Z Wave impedence



302

@ %5

e

F1E

A 4 iRk 4 R, iR AT R R 2R I TR R E] 95 % UL L

F1 ELTRMHFRRMESHENIT
Table 1 Experimental results and network memory of samples of rock blastability
Bk BB OO THE pe s #AE TR %
Eg P A z/ LU
Pors] r/""\: (%l) (%2) %) (g/cm’. s) ENE 258 BXRE MHMRE
1 0.023 43.5 47. 9 8.6 17. 4 20. 00000 19.606144 0.393855 0.019693
2 0.021 65.3 0.2 34.5 10.5 19. 00000 19. 228083 0.228083 0.012004
3 0.007 42.8 16.5 41.2 13. 1 18. 00000 17.831537 0.168463 0. 009359
1 0.093 77.9 15.6 8.5 12.9 18. 00000 17.689579 0.310421 0.017246
5 0.149 66.4 28.2 5.3 6.7 17. 00000 16.783383 0.210617 0.012389
6 0.085 63.5 25. 3 8.2 9.2 17. 00000 17.163260 0.163260 0. 009604
7 0.170 60.6 31.2 8.3 14.9 16. 00000 15.906857 0.093143 0. 005821
8 0. 12 45. 8 34. 2 20.0 13.4 15. 00000 14.927031 0.072969 0. 004865
9 0.122 350 51.3 10. 7 12.6 15. 00000 14.740869 0.259131 0.017275
N 0.0673  37.7 17. 6 1.7 21.9 16. 00000 15. 898926 0.101074 0. 006317
11 0.083 36.0 48.0 16.0 14. 6 16. 00000 15.930084 0.069916 0.004370
1 0. 085 13.2 10,0 1.8 8.1 16. 00000 15.897800 0.102200 0.006387
13 0.225 »i0 39. 2 9.8 A2 15. 00000 13.435962 1.564038 0.104269
1 0. 117 38.0 52.6 R 7.3 15. 00000 13.902269 1.097731 0.073182
1o 0. 012 25.0 39.1 35,4 11. 2 16. 00000 15.170211 0.829789 0.051862
16 0. 424 243 0.5 5.2 1.y 1306000 12172038 0.827962 0. 063689
17 0. 188  17. 8 oM 30.0 1.7 14. 00000 12. 686520 1.313480 0.093820
18 0. 052  21.4 [P 211 16.0 14. 00€00 12.859206 1.140794 0.081485
14 0.142 321 511 16. 2 7.0 13.00000 12, 328776 0.671224 0.051633
20 0.053 30.8 10. 8 K. 3 7.8 14. 000vY 13. 166383 0.533617 0. 038116
21 0. 269 2.8 37.5 9.7 h.5 3.00000 13.174997 0.174997 0. 013461
22 0.041 19.3 82,3 18. 1 9.6 1100000 14.352278 0.352278 0. 025163
23 0.036 16.7 65.3 18.0 1.5 11. 00000 14.763286 0.763286 0. 054520
24 0.206 46.1 45.2 8.0 7.8 13.00000 13. 458109 0.158409 0. 035262
25 0.043 13.9 62.8 2305 7.3 1460000 14, 505038 0.506038 0. 036146
26 0.076  29.4 4.1 26. 2 [ P T4.00000 14, 716955 0.716955 0. 051211
27 0.082 25.6 12.9 30.5 1.3 1100000 14, 088879 0. 088379 0. 006348
28 0.105 26.0 16.0 2%. 0 t. f 13. 00000 12.717427 0. 252573 0. 019429
29 0. 151 2006 48.1 31,0 1.4 12, 00000 170493052 0.493052 0. 041088
30 0.387 33.8 3407 315 8.1 1E 00000 10, 891261 0. 108739 0. 009885
31 0. 168 19. 5 Hat 27.1 [ P2 00000 119775001 0022499 0. 001875
32 0.652  43.3 19. 3 7.1 1.8 1100000 10. 856499 0. 143501 0. 013046
33 0. 204 6. 2 69. 6 t1.2 jaoo 11.006G0C 100522000 0. 117996 0. 010727
34 0.216 11.4 215 67,1 9.4 10. 00000 10 vOu144 0.005444 0. 000544
35 0.663 25.6 H6. 6 7.8 1.3 10, 00600 9.%23755  0.0762145 0. 007625
36 0.697 4113 17.1 2.3 10. 2 9.00000 8 G100 0.005900 0. 000656
37 0. 084 5.1 1.7 hy.2 1.5 9.00000 Y. Ucludt 0.001034 0. 000115
0. 2] B Ukt 0 0
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Table 2 The connection weights of rock blastability

network learned from case histories

L I N

w,,
x, E Iy Xy Is
£ I —8.773455 —1.611980 0. 567283 0. 565747 2.177203
B 2 1. 816645 —2.593535 2. 705406 —0.097287 —4.618602
o
; 3 4. 624455 —3.771679 1.075124 2. 892252 —1.551670
i 4. 355222 0. 706448 — 2. 491257 1. 397529 —3. 868519
Bt
L 5 2. 975601 —2.947345 1. 449581 1. 595527 3.960672
® - B & B V% A
W
1 2 3 4 5
% 1 —3.354825 —3.929960 —2.441555 —3.138778 2. 185150
%‘ 2 —3.185389 —1.679069 0.727710 —2. 657152 3.661368
=)
5“] 3 —1.145701 —1.406629 2.176790 0.089133 —0. 454686
id 4 2. 493385 1. 894585 —0. 235594 2.683317 2.682216
21
R - A -
“- 1
! 2 3 4
WSy 0.602348 —0. 575500 —0. 892232 —2.095083
F3 sOMRERSHYRME
Table 3 The node threshold of rock blastability network
oM &% 9
0,
1 2 3 4 5
wAR 0 0 0 0 0
FE—BEE —1.807019 —0.753823 3.106155 —1.934059 —1.910627
o 0. 645095 —0.983133 —1.053638 —0.913118

W O4H B —1.649433
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Tabiec 4 The prediction of network for rock blastability

RA R AT THAKE MRR EER A TR
*® B/ K K, Ks z/

&8 /m (%) By By (gfemrey TWE REEME @XE2 MRE
1 0.414 16.7 34.0 49. 3 7.9 8.0 7.618554 0. 381445 0. 047681
2 0. 356 11. 2 33.8 55.0 8.5 7.0 7.223604 0.223604 0.031943
3 0. 508 10.0 22.0 68. 0 53 5.0 5. 208771 0.208771 0.041754
4 0. 293 2.7 16. 1 81.2 10. 0 6.0 5. 843318 0.156682 0.026114
5 0. 765 12. 8 34.5 52.7 8.4 4.0 4. 154635 0.154635 (. 038659
6 0. 057 30.3 47. 4 22.3 9.4 14.0 14. 1332376 0.132376 0. 009455
7 0. 058 22.4 38. 8 28.8 13.5 14.0 13.978539 0.021461 0. 001533
8 0. 097 39.2 48. 4 12. 4 7.7 15.0 14. 827836 0.172164 0.011478
9 0.819 49. 2 40. 4 10. 4 8.1 9.0 8. 989563 0.010437 0.001160
10 0.122 35.0 54.3 10.7 12. 6 15.0 14.740869 0.259131 0.017275
11 0.395 9.9 33. 4 56.7 7.3 6.0 5.971676 0.028324 0.004721
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Fig- 3 Curvic surface of network system errors

1. Curvic surface of error
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A STUDY ON NEURAL NETWORK ON ROCK BLASTABILITY

Feng Xiating
(Northeastern University Shenyang 110006)

ABSTRACT With the application of artificial neural network theory and machine learn-
ing method, this paper establishes a nonlinear mapping between the blastability of rock
and its affected factors such as volume of explosion crater, mass ratio of big rock
blocks, ratio of small rock blocks, qualified ratio of blasting and wave impedence and
represents them distributedly on neural network, connection weights and threshold of
nodes. The blastability of new type of rock mass is predicted by means of the method of
parallel inference. The results show that the proposed method has some more important
advantages than traditional ones and it has strong ability for nonlinear dynamic process-
ing.

KEY WORD rock mass, blastability, neural network , nonlinear mapping, self-learn-
ing, parallel inference.



