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A grey evaluation model for predicting rockburst proneness based
on combination weight and its application
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Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract: In order to reasonably determine the weights of index in the evaluation of the possibility and classification of rockburst, a
combination weight method is proposed. Based on the theory of information entropy, the original formula is modified. Compared
with the original formula, the modified formula is suitable under any conditions, which is more reasonable in theory. Then,
Euclidean distance function is introduced to make the difference between the subjective and objective weight same as the difference
between the favorable coefficients; and then the combination weight can be calculated. On the basis, the evaluation indexes are
chosen in the analysis according to the causes of rockburst and its characteristics. Combining with the optimized grey clustering
method, a grey evaluation model based on combination weight (GEM-CW) for predicting of rockburst proneness is established.
Based on some deep rock projects at home and abroad, the GEM-CW model is adopted to predict the possibility and classification of
rockburst. Compared with the fuzzy synthetic evaluation method, the attribute synthetic evaluation method, the unascertained
measurement model and the matter-elements method, the prediction results of the GEM-CW model in the paper are close to the
practical records, so as to prove that the proposed model is effective and available. Therefore, the proposed method provides a
practical way to accurately predict the possibility and classification of rockburst in deep underground engineering.
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Table 1 Comparison of entropy weight results by two computation formulas

e WifE E HFHEA A T SR A I ik oy T SR AL
0.900 0 0.8000 0.700 0 0.166 7 03333 0.5000 0.287 5 03322 0.3803
iR 0.990 0 0.9800 0.9700 0.166 7 03333 0.5000 03290 03333 0.3377
E—1 0.999 0 0.998 0 0.9970 0.166 7 03333 0.5000 03329 03333 0.3338
0.9999 0.999 8 0.9997 0.166 7 03333 0.5000 03333 03333 03334
0.900 0 0.600 0 0.200 0 0.076 9 0.307 7 0.6154 0.1718 0.303 6 0.524 6
] 0.800 0 0.5000 0.2000 0.1333 03333 0.5333 0.183 1 03236 0.493 4
E—0.5 0.700 0 0.5000 0.3000 0.2000 03333 0.466 7 02313 0.3289 0.439 8
0.600 0 0.5000 0.400 0 0.266 7 03333 0.400 0 0.2815 03322 0.386 3
0.3000 0.200 0 0.100 0 02917 03333 03750 02719 03322 0.3959
(LGN 0.0300 0.020 0 0.0100 03299 03333 0.336 7 0.326 2 03333 0.340 4
E—0 0.003 0 0.002 0 0.001 0 03330 03333 03337 03326 03333 0.3341
0.000 3 0.000 2 0.000 1 03333 03333 03334 03333 03333 0.333 4
R 0.900 0 0.8000 0.700 0 0.166 7 03333 0.500 0 0.2874 03322 0.3803
1E, 0.800 0 0.600 0 0.400 0 0.166 7 03333 0.500 0 02358 03289 0.4353
0.700 0 0.400 0 0.100 0 0.166 7 0.333 3 0.500 0 0.1752 0.323 6 0.501 3
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Table 3 Initial data for rockburst analysis of some typical projects in domestic and abroad

FEAF TFEAR oy/MPa o./MPa ./MPa oyl o o./o We SERR AR
1 KA oKl 5 7K B 30.00 88.70 3.70 0.34 23.97 6.60 g
2 T 208K L b T = 18.80 178.00 5.70 0.11 31.23 7.40 ¥
3 TR IK LG 7K BRI 90.00 170.00 11.30 0.53 15.04 9.00 AR
4 B P GV T 11.00 115.00 5.00 0.10 23.00 5.70 &
5 B K Lk 51 K BRI 98.60 120.00 6.50 0.82 18.46 3.80 -39
6 )8 Sima 7K HUGHE T T 5y 48.75 180.00 8.30 0.27 21.69 5.00 R
7 PR )E Sewage b 75.00 180.00 8.30 0.42 21.69 5.00 LR
8 Jit M Vietas 7K H3 5 [ 7K BER 80.00 180.00 6.70 0.44 26.87 5.50 BEE
9 H ﬂtﬁt%t 89.00 236.00 8.30 0.38 28.43 5.00 AR
10 K, 2 S5 90.00 220.00 7.40 0.41 29.73 7.30 L
11 BT K Hil.ﬁlmf%m 34.00 150.00 5.40 0.23 27.78 7.80 ¥
12 TP BE K HL 5 7K B T 62.60 165.00 9.40 0.38 17.55 9.00 A &
13 PRAT I K FL S 1 T = 43.40 123.00 6.00 0.35 20.50 5.00 R
14 EDAITNIW N I 55.40 176.00 7.30 0.32 24.11 9.30 99
15 PR E Heggura 2> b 62.50 175.00 725 0.36 24.14 5.00 g
16 Jii Mt Forsmark 1% Hiub v HI7K B iE 50.00 130.00 6.00 0.39 21.67 5.00 g
17 T 75B% Rasvum chorr 4% 57.00 180.00 8.30 0.32 21.69 5.00 g
18 KA Raibl SYBiACEA AR 108.40 140.00 8.00 0.77 17.50 5.50 g
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Table 4 Comparison of prediction results obtained with different methods of grey evaluation model

FEA GO RRFRE A E S
75 o o o o SN AL BN A PR oo %ﬁ/ﬁ“” JEELEEENTLY ARG kY

1 0.108 0339 0239 0314 o i) i ~5if i) i) i

2 0361 0271 0.054 0314 T To(+) T+ To(+) 99 99

3 0.000 0.127 0412 0.462 rp~ i i~ 5+ th h Hh~iR(+) H~iR(+)
4 0361 0.061 0274 0304 7 To(+) To(+) To(+) h 59

5 0.000 0.094 0488 0418 i ~55 th th h h o

6 0235 0.154 0454 0157 KRAERE i) i+ i) i) i)

7 0.000 0353 0490 0.157 o i) Hi(+) i) i) i)

8 0.000 0.449 0290 0262 55 () BRG] 99(+) h th

9 0.036 0525 0282 0.157 i ~5if 99 th h 99 99

10 0.000 0576 0.110 0.314 LY 9(+) $9(+) 9(+H) 9(+) 9(H)
11 0327 0217 0.142 0314 T To(+) o To(+) 99 99
120036 0325 0244 0395 400 ZHIAEE A EH) 99 99 i) i)
13009 0271 0479 0.160  KAAHME h gg~rp g5~ h th

14 0135 0336 0215 0314 55 F5(+) th h h o

15 0072 0379 0392 0.157 o i) Hi(+) i) i) i)
16 0018 0371 0455 0.157 o i) hi+) ) ) Hi(+)
17 0.145 0245 0454 0.157 o i) hi+) ) ) Hi(+)
18 0.000 0.000 0349 0.651 h G G g gl B

e () RoRIZTTIE R R SRR E.
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