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Rockburst prediction analysis based on » — SVR algorithm

ZHU Yun-hua', LIU Xin-rong', ZHOU Jun-ping’

(1. Faculty of Civil Engineering, Chongqing University, Chongqing 400045, China; 2. Key Laboratory for the Exploitation of Southwestern Resources &
Environmental Disaster Control Engineering , Ministry of Education, Chongqing University, Chongging 400044 , China)

Abstract: In order to predict the rockburst occurrence of underground engineering, according to the collected data
from actual underground rock project, selecting the wall rock’ s maximal tangential stress, rock’s single axle ten-
sile strength, rock’s single axle pressive strength, elasticity energy index, the ratio of rock’s single axle pressive
strength and rock’ s single axle tensile strength, and the ratio of wall rock’s maximal tangential stress and rock’s
single axle pressive strength as the judging indexes of rock burst, a method for rockburst predicting model based on
v —SVR (support vector regression) was put forward. Applied the predicting model to predict rockburst of 16 un-
derground rock engineering after learning with other 45 samples; the result is satisfactory. It is more accurate than
a gray theory and classical SVR, and is resemble with GA — BP neural network algorithm.

Key words: v — SVR; rockburst; prediction; underground engineering; parameter for model
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Table 2 Sample and expected output for training network

N Ty (o g, N R
KA W oy/o, 00 o1 ER s SR
/MPa /MPa /MPa

30 80. 00 250 6.70 8.3 0. 469 39.73 (0, 0, 1, 0) (0.000 058 0.000333 0.989 720 0.000 069 )
31 48.70 168 4.70 7.8 0. 126 31.73 (0, 0, 0, 1) (0.000014 0.000 105 0.000053 0.999 684
32 37.60 170 6.40 7.3 0.237 22.78 (0, 0, 0, 1) (0.000011 0.002901 0.000071 0.998 641)
33 90. 50 177 11.90 10.0 0. 629 15.04 (0, 1, 0, 0) (0.001472 0.000 165 0.997 652 0.000 021)
34 62. 60 165 9.40 10.0 0.359 17.35 (0, 0, 1, 0) (0.000 193 0.000336 0.998 131 0.000 015)
35 11. 80 135 6.30 5.1 0. 086 22.40 (0,0,0,1) ( 0 0. 001 385 0 0.999 455)
36 41. 40 153 5.80 5.2 0.343 21.50 (0, 1, 0, 0) (0.000051 0.999 827 0.000 054 0.000014)
37 90. 60 126 6.70 3.3 0. 842 17.36 (0, 1, 0, 0) (0.002326 0.999 899 0 0. 000 035)
38 53.40 168 7.40 9.2 0.325 21. 31 (0, 1, 0, 0) (0.000041 0.997 643 0.002 453 0.000 757)
39 45.75 188 8.50 5.6 0.274 21.68 (0, 1,0,0) ( 0 1..000 000 0 0. 000 825)
40 64.50 176 7.35 5.0 0.347 24.04 (0, 1, 0, 0) (0.000001 0.998942 0.000461 0.000 105)
41 75.90 178 8.13 5.0 0. 407 21.79 (0, 1, 0, 0) (0.000085 0.999 853 0.000 082 0.000 052)
42 80. 50 180 6.74 5.5 0.434 26. 17 (0, 0, 1, 0) (0.000011 0.000 174 0.997 811 0.000 076)
43 58.00 169 8.40 5.5 0.327 21.39 (0, 1, 0, 0) (0.000 401 1.000 000 0 0. 000 126)
44 87.00 216 8.40 5.5 0.307 28.13 (0, 1,0,0) ( 0 0.999 670  0.001 505 0.000 172)
45 118. 40 147 8.00 5.5 0.834 16. 94 (1, 0, 0, 0) (0.996 753 0.002 027 0.000 143 0.000 121)
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Table 3 Comparison of prediction results of rockburst by Gray theory and GA - BP network and » - SVR algorithm

HARFYS REOBISHE BNKESR/% GCA-BP MAMBKHIE  MXRE/ % SCRpI YU BONE A RIS %

1 0.728 5.09 0. 885 3.42 0.919 2.14
2 0.817 5.34 0. 851 2.96 0.931 2.31
3 0. 892 5.13 0. 871 3.09 0.918 2. 11
4 0.754 6.37 0. 905 3.47 0.916 2.12
5 0. 804 4.71 0.928 2.36 0.931 1.54
6 0.767 5.16 0. 876 5.13 0.927 2.08
7 0.901 4.36 0.839 2.70 0.905 1.79
8 0.799 4.96 0. 889 2.46 0.917 2.07
9 0.768 4.51 0. 873 2. 64 0. 908 2.06
10 0.878 4.16 0.908 2.53 0.919 1.95
11 0. 646 4.24 0. 857 2.44 0.913 1. 84
12 0.779 4.22 0. 846 2.19 0.927 1.87
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