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ABSTRACT

The usage of computer applications in the mining industry has become extensive though small
scale mining companies have had challenges to access these softwares due to their high price and
scarcity. This therefore called for the development of a software that can be used to select the best
mining method, and determine rock supporting & ventilation requirements for underground mines

since these are some of the key areas in mine design.

The mining method selection is based on Analytical Hierarchy Process (AHP) and University of
British Colombia (UBC) methods for which the AHP method is preferred due to its versatility and
flexibility. The rock supporting requirements are determined using Rock Mass Rating (RMR) and
Q-system where RMR was preferred because it was giving detailed support requirements based
on (Beiniawski, 1989) tables. The ventilation requirements are determined based on calculating
the air flow requirements in the mine, this was based on air flow resistances in series and parallel

circuits as well as depression and air quantity flow.

The software displayed excellent performance on windows 7, windows 8 & 8.1 and windows 10
both on 32 bit and 64 bit computers. Though there’s need to include various tools and other factors
that are desired in mine design to improve the scope and provide various fields to meet the users’
needs. These including modelling rock failures, modelling air flows in underground mines and
giving detailed analysis of the mining method selection process. There should also be an inclusion

of a module that allows the user to print results to enable comprehensive record keeping.
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1 CHAPTER 1: INTRODUCTION

1.0 BACKGROUND

From the days past, man’s major aim has been to improve life and reduce manual labour. This
called for the industrial revolution leading to development of various kinds of innovative and state
of the art technology which has been implemented in the various fields of life ranging from daily,
academic, scientific, industrial, business and other related kinds of activities including mining
engineering. There has been incremental use of computers in the field of mining in the last three
decades due to the continuous research and desire to exploit low grade deposits economically.
(Erarslan, 2005)

Also the desire to improve mine safety and optimization of mine processes and activities has called
for accurate, reliable and fast data processing systems. These systems have helped in simulating

real world situations, solving difficult problems and analysis of mine data.

There are very many softwares that have been developed to deal with mine planning, designing,
modelling, mine data storage etc., which big companies use in their mines to process data right
from exploration to mine closure. (Wade, 1987) But these softwares have not been readily
available to be used by the small scale miners due to their scarcity and price of purchasing them
as well as technical support for the software usage in case they have bought them. This therefore

calls for the design of a software, simple to use and cheap for small scale mining companies.
(Erarslan, 2005)

1.1 PROBLEM STATEMENT

Due to scarcity & high costs of computer applications used in the mining industry, there is need to
come up with a software that is cheap, reliable, accurate and user friendly to be used in selecting
underground mining methods (Goldman, et al., 2014), determining rock supporting requirements

and calculating ventilation requirements (parameters) for any given mine.
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