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ABSTRACT

Mining extracts useful materials from the earth. Although provides a large quantity of valuable
minerals, it also generates a hung quantity of waste piled at different places called waste dumps
in a gradual manner. Due to the limited space, dump structures are constructed with steep angles
however if not well managed dump failure is most likely to occur which leads to loss of life,
property and equipment as well as increases the mine economics. This has been a matter of
concern in the past years for safe and optimum design of dump slope. This study presents the
effect of different waste dump parameters that is the slope height, angle and the shear strength
variables that affect the stability of slopes. For the stability assessment waste dump samples were
tested in the laboratory for cohesion, internal angle of friction, unit weight etc. The shear test
parameters gotten from the shear test were used in stability assessment performed using
RocScience software. FoS was evaluated by varying the slope angle and height of dump. It was

observed that as the angle and height of the slope increase FoS decreases.
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1 CHAPTER ONE
1.1 INTRODUCTION

1.1.1 Background of study

Introduction, Mine waste are categorized as coarse grained wastes that are usually stored in
surface mine dumps, and fine-grained wastes, usually stored in hydraulic-fill structures.(Blight,
2011). Approximately 98 percent of the material extracted from the mine reports to waste
storage. (Porter and Bleiwas, 2003).

Globally, Mining industry generates about 100 billion tonnes of solid waste annually. This waste
has risks if not well managed, failure due to geotechical issues has caused lethal disasters.(Anita,
Kamini and Jacson, 2022)

In recent decades, numerous accidents due to instability of waste dump have been recorded that
has resulted in the loss of life, production, machinery and damage to the properties and
environment in the near vicinity. (Gupta et al., 2022)

The slope geometry and the geo-mechanical strength of dump materials mostly control the
stability of the dump.(Ogbonnaya, 2018)

Height increment of mine waste dump is a good engineering aspect of an open pit mine because
of its economic impact on production operations and safety to mine, machine and personnel. This
is further important because of the limited space. Steep slopes are best for the case of economics;
while less angles are preferred in case of stability. Any changes made between these two options
may lead to dump slope failures. The factor of safety depends on the type and nature of the waste
dump material.(Verma et al., 2017)

In Uganda, management of mining wastes was implemented to ensure that structures such as
waste dumps and tailing storage facilities are planned, designed, and operated so as to
appropriately assess geotechnical but the guide lines are not put in place. Crawford, Disney and
Harris, 2015)

At Optima mine, the progressive mining is generating more and more waste material. Under this
condition, the stability and design of waste dump slopes become vital from the viewpoints of

safety and economics of the mine. There have been some localized failures at the mine site.
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