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Table 1 Standards of farmers’ house damage degree
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Table 2 Characteristic indexes of farmers’ houses observed in the study
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Table 4 Training specimen parameters of fuzzy-neural network
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Fig. 2 The results of training
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Table 6 The results of specimen testing

F 5 PURIINEEY it
1 0 1 0 0.009 0 0.999 6
2 1 0 0 0.984 3 0.004 5 0.000 1
3 0 1 0 0.008 5 0.999 3 0.000 4
4 1 0 0 1.000 0 0.000 9 0
5 0 0 1 0.002 4 0.026 0 0.954 1
6 1 0 0 0.999 5 0.000 3 0
7 0 1 0 0.004 3 1.000 0 0
8 0 0 1 0 0.001 1 0.998 2
9 1 0 0 1.000 0 0 0
10 0 1 0 0.006 0 0.804 1 0.076 4
11 0 1 0 0 0.994 8 0.006 1
12 0 0 1 0 0 1.000 0
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Blasting-vibration-induced damage prediction
by rough set-based fuzzy-neural network

SHI Xiu-zhi'* , LIN Da-neng”, CHEN Shou-ru'
(1. School of Resources and Safety Engineering s Central South University ,
Changsha 410083, Hunan, China;
2. School of Ming and Safety Engineering , Hunan University of Science and Technology ,
Xiangtan 411201, Hunan, China)

Abstract: According to the nonlinear links between blasting-vibration-induced damage degree and its
influencing factors, a rough set-based fuzzy-neural network model is proposed to seek a method that
can overcome the limitations in the single-factor case and improve the damage prediction precision. In
the proposed prediction model, there are 10 factors to be taken into account, which include particle vi-
bration velocity (PPV), dominant frequency, dominant frequency duration and dynamic characteris-
tics of structures. The prediction model is trained and tested by a series of data from the observations
of blasting vibration and damage degree of houses in Tongliishan Copper Mine. The training results
are in agreement with the field observations. The rough set-based fuzzy-neural network can reduce da-
ta indexes and simplify input variables, and minify the decision table size and accelerate the approach
to the minimal rules. The proposed method considering the manifold factors can improve the predic-
tion precision of damage degree induced by blasting vibration.

Key words: mechanics of explosion; prediction model of damage degree; rough set; blast vibration;

fuzzy-neural network
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