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Tunnel basting Summary

Prediction model The primary purpose of blasting operations is to achieve optimal rock
Split Desktop software fragmentation while minimizing the adverse effects associated with the
Mean fragment size blasting process. Effective fragmentation significantly influences overall

production costs, including expenses related to loading, transporting, and crushing the materials. Consequently,
accurately predicting the extent of fragmentation resulting from an explosion is essential for blasting designers. In

open-pit blasting, various models have been developed to forecast fragmentation; however, tunnel explosions and
underground characteristic present unique challenges that require specialized predictive models.

Introduction
This research focuses on evaluating and developing a predictive model specifically for tunnel blasting fragmentation.

To achieve this, data from 23 blasting operations were collected and analyzed using Split Desktop software. The mean
fragment size (Xso) was derived from the modified Kaz-Ram model modified for tunnel blasts, and then, was compared
with the results obtained through image analysis. In addition, in order to increase the accuracy of the prediction of
fragmented parts, two prediction models Xso and Xgo of fragmentation in the tunnel were presented using multivariate
regression.

Methodology and Approaches

In this study, Split Desktop software was used to evaluate the fragmentation from blasting. Additionally, SPSS
software was utilized for statistical analyses and comparison of the results. Moreover, to enhance the accuracy of
fragmentation predictions and to develop new models, multivariate regression methods were used.

Results and Conclusions
The image analysis indicates that the correlation coefficient between the Xso results of the modified Kaz-Ram

empirical model and the image analysis results is 0.80 . Furthermore, the evaluation of the developed regression model

shows that this model has higher accuracy compared to the modified Kaz-Ram model, and as a result, the correlation
coefficients for predicting Xsoand Xgo being 0.95 and 0.85 have been obtained, respectively.
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