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Rock Blastability Evaluation based on K-Means Clustering
and Entropy Weight TOPSIS Method
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Abstract; The distribution of blasting fragmentation in open pit mines has a direct impact on subsequent excava-
tion , transportation ,and crushing operations. To effectively control the fragmentation distribution of blasted rocks in
different regions of graphite mines,a new model for evaluating rock blastability was developed using the K-means un-

supervised cluster learning method and entropy weight TOPSIS evaluation method. Evaluation indexes including rock
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density ,dynamic energy dissipation rate,dynamic compressive strength, average strain rate ,and brittleness index were
selected. Through entropy weight calculation, it was determined that the degree of rock breakage is most influenced by
the brittleness index and least influenced by the average strain rate. The model was then applied to an actual graphite
mine to assess its effectiveness. The rock blastability was divided into 10 grades based on this evaluation model. The
average particle size of rocks under different grades was calculated and it was observed that as blastability grade in-
creased,so did the average particle size. This finding demonstrates clear classification characteristics and validates
the efficacy of our model. From the perspective of rock mass type of graphite ore,the rock explosibility is ranked from
easy to difficult:schist, gneiss, granodiorite , mixed rock. Combined with the analysis of microscopic observation results
of graphite ore,it can be seen that the lithology changes from schist to mixed rock,and the graphite crystalline con-
tent in the rock decreases,and the graphite ore explosibility grade is also higher and higher. Additionally, there exists

a linear positive relationship between density/energy dissipation rate/dynamic compressive strength with rock blasta-

bility while negative correlation is observed with respect to average strain rate/brittleness index.
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Fig. 1 Blastability classification
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Table 1 Mechanical properties of rock mass

Fegic HA . 74 gt BAPE i it
45 Bl (g+em™)  FEHLER  GREE/MPa  JWAFZ/s”! 8%
1 EhASE 12, 65% 1 5 F i 2.635 0.206 119. 847 112.231 8.19
2 FR A 12.65% 4 B R 2.640 0.197 120. 986 113.787 8.42
3 S 12, 65% 11 8 F 2.643 0.158 178.204 130. 039 8.20
4 EhASE 15.50% 1 5 F i 2.674 0.178 94.788 178.204 9.56
5 S 15.50% £ B F A 2.655 0.173 87.493 184. 694 9.61
6 S 15.50% 41 8 F A 2.675 0.171 90. 042 191.548 9.04
7 SR 10.79% B F A 2.702 0.221 136.903 167. 850 9.26
8 SR 10, 79% £ B F 2.706 0.217 135.419 161. 163 8.57
9 Fh A 10.79% G B R A 2.686 0.242 135.213 143. 804 8.44
10 S 10, 79% A7 8 Fr 2.799 0.205 121.050 193. 666 8.23
11 T 10, 79% £ B - 2.647 0.195 103.188 181.657 8.18
12 sz 10.79% A1 8B A 2.702 0.220 119.984 169. 099 8.06
13 EhASE 19, 50% £ B g2 2.556 0.188 85. 622 168. 350 11.02
14 ST 15.50% 4 SRR A 2.524 0.164 74. 465 197.816 9.25
15 SR 19. 50% £ B F A 2.689 0.229 118.099 170.012 11.41
16 EhAE 6. 03% IR A A 2.834 0.306 186.928 133.434 5.50
17 S 1. 57% B Rk 2.887 0.368 216.904 135.580 5.96
18 SR 1.57% FJRR A 2.916 0.348 210. 804 131.510 6.14
19 EAE 2. 02% FRE A 3.113 0.376 231.479 115.682 6.36
20 S 2. 02% F Rk 3.146 0.472 198.579 119.074 6.21
21 FAL 2. 02% FRE A 3.006 0.409 219.810 119. 669 6.25
22 ERAE 5. 19% ARk 2.864 0.286 156. 060 95.162 5.69
23 ERAE 5. 19% Sk - 2.874 0.212 159. 646 101.973 5.55
24 L 6. 03% IRE 2.917 0.309 167.911 131.880 5.66
25 SR 6. 11% B4 A 2.998 0.373 169.974 138.816 6.16
26 EhL 6. 11% IR A 3.001 0.361 167.870 145.365 5.78
27 ER 6. 11% A 2.992 0.366 141. 866 158.042 6.73
28 SR 2. 02% FJRR A 3.063 0.400 203.711 99.331 6.17
29 S 0. 85% Fr Bk 3.021 0.350 201.364 79.322 6.18
30 S 2. 02% Rk 3.133 0.389 205. 621 101.331 6.24
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Table 4 Blastability evaluation results
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Fig. 2 Partial block degree statistics
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Table 5 Crushed particle size under different classifications

IrREE R I Il Il

\Y VI VI Vit KX X

R % /mm 9.19  11.82  13.06

13.17
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under different classifications
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