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ABSTRACT 

The blasting operations in open-pit mines are one of the most sensitive and complex mining methods 
which are defined under special circumstances and specific purposes. The suitable and optimal pattern 
selection where could be capable to covering the various environmental factors and affected on economic, 
technical, engineering and safety is the main goal of the operation. The genetic algorithm (GA) is the 
recommended method to utilizing the optimized pattern for the blasting pattern selection under the many 
effective parameters which is the variety of noteworthy detected on selected pattern from different mines. 
In this work the GA used to propose optimal blasting operation pattern by consideration of good coverage 
with field and geo-parametric in open-pit mine. For this purpose, the optimal design simulation of blasting 
pattern for open pit mines with one and two work-faces (for two standard 100×100 and 70×40m sides) by 
the Python programming language was conducted. Based on the results, this algorithm is quite successful 
in simulating the blasting pattern which it providing field decorations, the collapse (damage) rate and 
maximized exploitation (excavation). 

 

1. Introduction 

Open-pit mining can be considered as the oldest topic in 
industry and civilization of different countries which is holded the 
basic industry and economic works (Bise, 2003). With an attitude 
to the open pit mining evolution in different countries – especially 
in advanced countries – it is clear that the methods that have been 
accompanied by increased work efficiency have always been 
accepted and developed (Azarafza and Asghari-Kaljahi, 2016). 
Today, with the mine-related technologies advancement, different 
methods and techniques have been introduced in the mines 
excavation, extraction and sustainability fields such as boring 
machines, drilling hammers, cutting chains, blasting, etc; which is 
that application of each method depending on the geological 
conditions, ore body and type, region tectonics, ore origin, ore 
geometry and geo-mechanical parameters of mine, physical and 
mechanical properties of materials, hydrological/hydro-geological 
conditions (Hudson and Harrison, 1997; Azarafza et al., 2017). 

The blasting is one of the most sensitive and efficient method in 
open-pit mining which associated with special attention. The 
selection of blasting pattern can be considered as the most 
important part of the entire fire-work mining which ought to be 
evaluated for whole mining process which is economically and 
technically performed were each parameter has special effect on 
it. So, these parameters are used to the comprehensive calculation 
of blasting framework and characteristics such as technical and 
economic status for the mine. On the other hand, in each blast 
cycle, displacement production and excavation should also be 
economically justified and highly efficient (Azarafza et al., 2015). 
Also, safety tips should be considered for rock throwing, fly-rock, 
back break, noise, personnel safety, unwanted damaging, 
vibration, sliding, etc (Azarafza et al., 2017). However, the 
optimal selection of the blasting pattern requires the series of 
continuous/interdependent parameters with particular value which 
are capable to covering the economical and technical supply to 
achieve maximum material out-comes. 


