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Investigating the proper distribution system of truck shovels and
providing the adjustment factor in Sarchesmeh copper mine

Saman Qaderi', Dr. Raheb Bagherpour?, Saeed Mirzai’
1- Master's student, Isfahan University of Technology, Faculty of Mining Engineering, s.ghaderi@mi.iut.ac.ir
2- Professor, Isfahan University of Technology, Faculty of Mining Engineering, Bagherpour@cc.iut.ac.ir

3- Industrial consultant, senior expert in rock mechanics, mining affairs, Sarcheshme copper mining complex,
Mirzaei_s@nicico.com

Abstract

Mining includes drilling, blasting, loading and transportation. In the issue of mining costs, the highest
cost is related to the mine loading and transportation, which is important for fleet management.
Among the transportation methods, the shovel truck method is the most common method among
open pit mines, which accounts for 50 to 60 percent of mining costs. Loading is done with shovel
and loader machines. In the topic of transportation, we can mention several methods that are used in
surface mines. Materials are transported by conveyor, air conveyor, rail and truck. In this research,
the heterogeneous shovel-truck fleet of Sarcheshme copper mine, which consists of 16 shovels and
38 trucks, was investigated. This survey showed that 6 or 7 shovels are working in each shift.
Matching coefficient is an index to show the efficiency of the shovel truck fleet. The value of
matching factor for Sarcheshme copper transport fleet is equal to 0.4. The result of matching factor
showed that the number of trucks in the fleet is not enough and the shovels are waiting for the trucks.
Considering the trucks of the contractors and the presence of only one primary crusher, the waiting
time for Sarcheshme copper mine trucks in the queue for the crusher increased. As a result, the
shovels have to wait for the trucks to arrive for loading. Examining the data collected from the fleet
confirmed this result. In the conducted surveys, the average waiting time for shovels was 404
seconds, the waiting time for trucks for loading was 290 seconds, and the waiting time for trucks in
the line of stone crushers was 317 seconds. The reason for waiting for trucks is the lack of monitoring
of loading and unloading operations. The suitable distribution system of trucks to reduce the waiting
time of shovels, using the method of reducing the waiting time of shovels, which is in the category
of innovative methods, was suggested.

Keywords: heterogeneous fleet, adaptation coefficient, distribution system, fleet management,
innovative methods
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* Minimum shovel wait time
T Minimum truck cycle time
£ Minimum truck wait time
§ Minimum shovel cover
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" Truck and shovel Jaamsim simulator

T Fixd Truck Assignment

¥ Minimising shovel production requirment
§ Minimising Truck Semi-cycle Time

™ Genetic Algorithm

f Frozen Dispatching Algorithm
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