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RESUMO

A lavra de minas compreende as operagdes de perfuracdo, detonacdo, carregamento e
trasnporte. Nesse estudo aborda-se o processo de minimizagao de custos das operagdes de lavra
em funcdo da fragmentacgdo de rochas. As varidveis controlaveis consideradas no estudo sdo o
afastamento, espacamento, altura de bancada, densidade in situ do maci¢o rochoso, carga
explosiva por furo, razdo de carga ou energia do explosivo utilizado. O tamanho dos blocos
resultantes do desmonte deverdo ser compativeis com a maior podutividade e menor custo das
operagoes da cadeia de lavra e britagem pelo que o plano de fogo a ser utilizado no desmonte
primario do macico devera ser determinado com base na granulometria que minimize os custos
da referida cadeia. A metodologia utilizada baseia-se nos modelos matematicos e processos de
minimizacao de custos desenvolvidos pelo Instituto Tecnoldgico Vale e na energia especifica
incluindo o modelo de Kuz-Ram. Para tal parametros do desmonte com explosivos foram
adotados para se obter um custo minimo de fragmentagao. Analisados os custos destaca-se, que
nas minas A e B a 0.2kwh/t, tem custos que variam de US$3.21 a US$3.16 e para a mina C, os
custos sao de US$3.06 a uma energia especifica de de 0.3kwh/t no minério. O estudo de caso
corresponde a trés minas de ferro de grande porte localizados no estado de Minas Gerais do

Barsil.

Palavras-chave: Lavra, céu aberto, minimizacao de custos, fragmentacao, plano de fogo.
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ABSTRACT

Mining operations includes drilling, detonation, loading and hauling; in the present study
address the methodology and process of the cost minimization of mining operations as a
function of the rock fragmentation. The controllable variables considered in the study are
burden, spacing, bench height, in situ density of the rock mass, explosive load per hole, powder
factor and explosive energy. The blocks size resulting from the blasting should be compatible
with the greater productivity and lower cost of the mining and crushing chain, so that the
blasting pattern used should be based on the granulometry that minimizes costs of said chain.
The methodology used was based on the mathematical model and process of mining cost
minimization based on the explosive specific energy developed by the Instituto Tecnoldgico
Vale using the Kuz-Ram model for the purposes of considering the parameters of the blasting
pattern for obtaining a fragmentation corresponding to the mining minimum cost. When
analyzing the costs, it is noteworthy that in mines A and B at 0.2 kwh / t, costs vary from US §
3.21 to US $ 3.16 and for mine C, the costs are from US $ 3.06 to a powder factor of 0.3 kwh /
t in the ore. The case study corresponds to a large iron ore mine located in the state of Minas

Gerais of Brazil.

Keywords: Mining. open pit, cost minimization, fragmentation, blasting pattern.
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