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Blasting Operations Summary

Fragmentation Prediction This study investigates predicting blast-induced rock fragmentation
Gol-Gohar Mine in open-pit mining, using elastic wave velocities (longitudinal and
Longitudinal and Transverse Waves transverse) as key parameters. Conducted at Gol-Gohar Mine No.
Image A_na|y5|s 1, data from 13 blasting blocks were analyzed. Image analysis and
Regression Model regression models (linear and nonlinear) were employed to assess

fragmentation. The nonlinear model showed superior accuracy
(95%) compared to the linear model (80%), emphasizing the role of elastic wave properties in enhancing
prediction reliability..

Introduction

Blasting operations in open-pit mining significantly impact the efficiency of subsequent processes such as
loading and hauling. Predicting the quality of fragmentation is crucial for optimizing these operations. While
traditional methods rely on design parameters like burden and spacing, this study highlights the importance
of incorporating elastic wave velocities, which reflect the geomechanical characteristics of the rock mass. By
integrating these velocities, the study aims to develop more accurate predictive models, using Gol-Gohar
Mine No. 1 as a case study.

Methodology and Approaches

Elastic wave velocities were measured in 13 blasting blocks using downhole seismic equipment. Post-
blasting fragmentation was analyzed with the Split Desktop software through image analysis of rock piles.
Data included blast design parameters, wave velocities, and fragmentation outcomes. Regression models
(linear and nonlinear) were developed using SPSS to predict fragmentation, comparing their accuracy based
on determination coefficients.

Results and Conclusions

The nonlinear regression model outperformed the linear model, achieving a determination coefficient of 95%
compared to 80%. Incorporating elastic wave velocities significantly enhanced prediction accuracy. The
study concludes that integrating geomechanical properties into fragmentation models improves reliability,
offering a practical approach for optimizing blasting designs in open-pit mining.
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