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Rock burst potential Summary

Experimental methods A rock burst in deep underground excavations is a sudden and violent
Avrtificial intelligence methods expulsion of rock from the surrounding rock mass. Due to the complex
Support vector machine features of rock burst hazard assessment systems, this study employs data
WEKA software mining techniques such as support vector machine (SVM), k-nearest neighbor

(KNN), Bayesian networks (BNs), artificial neural network (ANN) and
CHAID tree model for the determination of classification of rock burst and compares their results with three
experimental methods. For this purpose, WEKA data mining software have been used. The results show that among
data mining algorithms, the SVM model has the highest accuracy, namely the accuracy of 80.8%. However, measuring
the accuracy of the models using RMSE shows that the ANN model is the best model value with the RMSE = 0.337.

Introduction

Rock burst is considered a dynamic instability phenomenon of surrounding rock mass of underground space in high
geostatic stress and is caused by the violent release of strain energy stored in rock mass. Rock burst occurs during
excavating underground space in the form of stripe of rock slices or rock fall or throwing rock fragments, sometimes
accompanied by crack sound. Because it occurs suddenly and intensely, rock burst usually causes injury including
death to workers, damage to equipment, and even substantial disruption and economic loss of underground space
excavation. Therefore, there is a need for the development of suitable computational methods to predict and control the
rock bursts particularly in a safe and economical underground excavation in burst-prone grounds.

Methodology and Approaches

In order to predict the classification of rock burst, data mining models such as, SVM, ANN, CHAID decision tree,
KNN and BNs were used. The WEKA software was used to build these models. Moreover, the results of data mining
methods were compared with the performance of experimental methods of tangential stress criterion (SC), brittleness
criterion (BC) and elastic energy index (EEI).

Results and Conclusions
In general, the accuracy of intelligent methods has been higher than experimental methods in prediction of the type of
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rock burst intensity class. The accuracy of SVM, ANN and KNN data mining models has been obtained as 80.8%, 70%
and 69.16%. Furthermore, the best value of RMSE among these models is related to the ANN model with RMSE value
of 0.337. In addition, the study of the importance of input variables to the models has shown that the two variables of
maximum tangential stress and elastic energy index, compared to other variables, have higher effects on the correct
prediction of the classes.




