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determined by averages of each graded sample. The intensity of
rockburst is divided into four grades that are considered as four
normal populations in uncertain average graded analysis. Uncertain
functions are obtained by indexes criteria. Uncertain average graded
analysis model were obtained through training a series of

The faith

judgment criterion is used to judge which grade the evaluating

underground rock projects both at home and abroad.

sample belongs to. The processes of the proposed method are given.
The proposed model is verified by the back substitution method.
Results show that the back—test—correct rate is high. The proposed
model is applied to two practical projects of tunnel and mine. Cases
study shows that calculation results are consistent with actual

conditions. The proposed model could be used widely in practical

engineering.
Keywords  rock mechanics; rock burst; uncertain average
Abstract To solve the uncertain problems in rockburst prediction, classification method
uncertain average graded analysis method is applied to predict the
level of rockburst. Uncertain average graded analysis model is first
established for the prediction of possibility and the level of 0
rockburst. Four indexes such as the maximum tangential stress of N N N
the cavern wall, uniaxial compressive strength, uniaxial tensile s ,
strength, and the elastic energy index are selected as the factors for
synthetic evaluation of rockburst. The indexes criteria are , .
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Table 1 Basic data for rockburst analysis of some projects around the world
o,/MPa o./MPa o, /MPa W
1 30.0 88.7 3.7 6.6 I
2 90.0 220.0 7.4 7.3 1
3 18.8 178.0 5.7 7.4 v
4 34.0 150.0 5.4 7.8 v
5 90.0 170.0 11.3 9.0 II
6 62.6 165.0 9.4 9.0 I-IT
7 11.0 115.0 5.0 5.7 v
8 43.4 123.0 6.0 5.0 v
9 98.6 120.0 6.5 3.8 I
10 55.4 176.0 7.3 9.3 111
11 48.75 180.0 8.3 5.0 I
12 62.5 175.0 7.25 5.0 11
13 75.0 180.0 8.3 5.0 I
14 50.0 130.0 6.0 5.0 I
15 80.0 180.0 6.7 5.5 111
16 57.0 180.0 8.3 5.0 I
17 89.0 236.0 8.3 5.0 I-IT
18 108.4 140.0 8.0 5.5 I
2.2 2 ( ) ,
1 18.46 km, -680~-1 000 m, 810 m, 204~882 m,
o 2 30 m 32 m, 10 884.5 t,
R , 1 600 m, o ) ( )
, , . o 2( g
3 ( 1~ 3) 2, , ,
R . ( 2)[14&7]’
, 3 , 2 o -790 m ,
, (ANN) , , 1.8 m
LU ; -850 m , , 20
o B ll”o
2
Table 2 Measurement data of rockburst samples and predictions
gy/MPa  o.,/MPa o /MPa W, ANN
1 56.1 131.99 9.44 7.44  [14],[17] 1T II I 11
2 54.2 133.99 9.09 7.08 I I I I
3 70.3 128.52 8.73 6.43 I I II I
4 105.5 190.30 17.13 397 [15],[16] I I I 1111
3 (
) . ) , )s
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