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Determining the Ultimate Pit Shall Using Micromine Origin and
Beyond

Abstract

The design of ultimate pit shell in open-pit mines represents one of the
fundamental and influential stages in the mining planning process. This stage
requires the simultaneous analysis of multiple geological, technical, economic and
environmental parameters. Due to the complexity of this process, the use of advanced
software tools particularly Micromine Origin and Beyond has gained significant
importance as a powerful platform for 3D modeling, economic analysis and extraction
simulation (Najafi, Rafiee & Jalali, 2019, p. 39). The objectives of this study are focused
on the effective application of Micromine software in 3D design and modeling for
determining the ultimate pit shell of open-pit mines and evaluating the capabilities of the
Lerchs-Grossmann algorithm in the economic analysis of such mines. In this research, in
order to determine ultimate pit shell boundaries, exploratory data from a gold deposit
consisting of 56 drill holes were processed using Micromine. Through the application of
the Lerchs-Grossmann optimization algorithm and the definition of a search ellipsoid, a
block model of the ore body was constructed. Subsequently, by incorporating technical
and economic parameters such as mining costs, sell price and adjustment factors, an
optimal economic extraction scenario was developed. The results identified an ultimate
pit with a depth of 150 meters and an average grade of 7.5%, encompassing a body of
over 586 million tones, yielding an economic benefit of approximately 320$ million. The
findings indicate that Micromine, with its multi-criteria analysis capabilities, is an
efficient and reliable tool for the technical-economic design of ultimate pit boundaries in
open-pit mines and can play a crucial role in optimizing extraction operations and
reducing operational risks.
Keywords: Determination of the ultimate pit limit, Micromine Origin and Beyond

Software, Lerchs-Grossmann Algorithm
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