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ROCKBURST PREDICTION BASED ON A MODIFIED GREY
EVALUATION MODEL

PEI Qitao LI Haibo LIUYaqun NIU Jingtao
(State Key Laboratory of Geomechanics and Geotechnical Engineering  Institute of Rock and Soil Mechanics

Chinese Academy of Sciences Wuhan Hubei 430071 China)

Abstract Rockburst is a complicated dynamic instability phenomenon during the rock excavation of deep rock
masses in high in-situ stress zone. It is affected by many factors and the roles of various factors in the formation
process of rockburst are not yet clear. Then the complex relationship between rockburst and its influencing factors
is considered as a grey system which can be studied by the grey clustering method. According to the causes of
rockburst and its characteristics the main factors of rockburst which are the maximum tangential stress of the
cavern wall o,  uniaxial compressive strength o,  uniaxial tensile strength o, and the elastic energy index of rock
W, are chosen in the analysis. Moreover the evaluation indexes including the stress coefficient of rock o,/ o,

the brittleness coefficient of rocko, /o, and the elastic energy index of rock #, are used to establish the
modified grey evaluation model for rockburst prediction through the optimization of grey whitenization weight
function. Compared with the traditional grey evaluation model the modified model doesn’'t have the crossing
properties of grey cluster and meets the normality well which is more reasonable in theory. Based on the
rockburst data of some deep rock projects at home and abroad the modified model is adopted to predict the
possibility and classification of rockburst. Compared with the traditional model the prediction error of the
modified model is smaller. In addition the prediction results of the modified model are close to the practical
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records which proves that the 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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Fig.1 Crossing sketch of whitenization weight function for

traditional model™
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k 1 2 3
2.0t =)+ 2@+ [ )+ 2
k=1 j=1 . . .
2 Table 2 Basic data for rockburst analysis of some projects at
4
S (), =Zf7j =1 (12) home and abroad
=1
! o,/MPa o, IMPa ,/MPa ¥,
xel I I ]
A S 1 o 90.00 220 74 73
2 18.80 178 57 74
3 3400 150 54 78
4 90.00 170 113 90
[15]
5 11.00 115 50 57
m=04 n,=03 n=03
2 () (@) 6 4340 123 6.0 50
7 98.60 120 65 38
Sima
8 4875 180 83 50
9 Sewage 500 180 83 50
10 Vietas 8000 180 67 55
5] 11 RaSVUM 5700 180 83 50
chorr
2) 12 Raibl  10g40 140 80 55
( 3)
13 Fosmarkk 5000 130 60 50
14 89.00 236 83 50
400
15 62.60 165 94 90
3
Table 3 Comparison of prediction results between modified and traditional grey evaluation models
4 4 .
ole, olo, Wy o o o o 2o o o o o 2o
k=1 k=1
1 0410 297 73 0000 0629 0447 0300 1376 0000 059 0106 0.300 1.000 ) )
2 0106 312 74 0400 0372 0272 0300 1344 0400 0249 0051 0.300 1.000 ) )
3 0227 278 7.8 0400 0439 0304 0300 1443 0346 0223 0131 0300 1.000 )
4 0530 148 90 0000 0232 0574 0585 1.391 0000 0.140 0418 0442 1.000 ) )
5 0096 230 57 0400 0231 0487 0300 1418 0400 0056 0254 0290 1.000 )
6 0360 246 50 0160 0519 0581 0300 156 0.080 0415 0355 0.150 1.000 )
7 0820 185 3.8 0000 0224 0557 0503 1.284 0000 0090 0458 0452 1.000
8 0270 217 50 0400 0.38 0549 0300 1.634 0260 0166 0424 0.150 1.000 ) )
9 0420 217 50 0000 0488 0704 0300 1492 0000 0385 0465 0.150 1.000 ) )
10 0440 267 5.5 0000 0541 0627 0300 1468 0000 0464 0286 0250 1.000 )
11 0317 217 50 0332 0432 0567 0300 1631 0166 0260 0424 0.150 1.000 ) )
12 0774 175 55 0000 0048 0611 0853 1512 0000 0000 0326 0674 1.000
13 0380 217 50 0080 0494 0650 0300 1524 0040 038 0424 0.150 1.000 ) )
14 0377 221 50 0092 0498 0640 0300 1530 0046 0389 0415 0.150 1.000
15 0380 176 9.0 0080 0429 0415 0447 1371 0040 0361 0226 0373 1.000 ) )
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