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Blast Summary

Ffagmentaﬁon One of the most important technical and economic challenges in open-pit
Air Deck mining is the improvement and optimization of blasting patterns.

Image processing

Uniformity index Optimizing blasting parameters aims to achieve the right degree of rock

fragmentation while reducing undesirable effects such as excessive
vibration and fly rock. This topic has been extensively studied over the
years. In the 1980s, it became clear that rock fragmentation from blasting
significantly impacts secondary crushing, loading, and material handling.
Consequently, the concept of optimal fragmentation became a key focus in
mining engineering. In conventional blasting, less than 20% of the explosive energy is effectively used for
breaking and moving the rock mass, while the majority of the energy causes unwanted phenomena. Research has
shown that air deck blasting, which incorporates an air gap inside the blast hole, improves the efficient use of
explosive energy by generating secondary energy. This method enhances fragmentation compared to traditional
blasting and is considered a promising approach to optimize blasting performance and increase mining
productivity.

Introduction

In air deck blasting method, the length of the air column is one of the important parameters in the designing,
which affects the results of the blast, including fragmentation.so far, various methods such as numerical modeling,
field tests and theoretical methods have been used to determine the length of the air column.

Methodology and Approaches

In this research, the effect of changing the length of the air column on the crushing results was investigated by
two blasts in the limestone rockmass in Nardaghi mine. In order to investigate the effect of the length of the air
column on the fragmentation results, both blast blocks were carried out in the north walls of mine and in two
consecutive levels so that the characteristics of the rock mass in both blasts were the same as much as possible.
Also, in these two blasts, drilling patterns, explosive materials (ANFO) and same delays (PHC-Nonel) have been
used. The air column length ratio in blasting of blocks number 1 and 2 was designed as020% and 31%,
respectively.

The results of fragmentation after blasting were evaluated by using Split Desktop image analysis software.

Results and Conclusions
After analyzing the images, the final diagram of the distribution of fragment dimensions related to each blast has
been obtained. Also, one of the important parameters in the fragmentation results is calculating value of the
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uniformity index. The uniformity index shows the distribution of fragmented rockmass dimensions. The obtained
results showed that blast of block number 1 has led to 31% decrease in boulder dimensions and 66% increase in
uniformity index compared to blast of block number 2.




