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ABSTRACT

The research stady was conducted to devise measures for achieving optimal quarry blasts
associated with reduced secondary blasting costs, maximization of profits, increased safety, and
environmental protection. Blasting is the most recognized and applied technique. During
blasting, energy transformation takes _place in the explosive. Rock breakage is associated with
generation of dust, air blats, noise, ground vibrations fly rocks etc. Blast optimization is
.conce'me'd with efficient utilization of explosive energy during the rock fragmentation. The
major objectives being desired .ﬁ'ag_mentati()n size, safety and environmental protection, presents
2 necessity for properly designed blasts.

Though numerous studies have been conducted in trying to minimize these blasting effects, a lot
of monitoring is required for fly rocks since the ditection of throw of material cannot he
predicted easily. In this study, focus was put on blast design parameters; geological and human
aspects. Human aspects entail the explosive properties, and initiation systems, bench, drill hole,
cost of the explosive among others. The geological aspects are; rock properties, ground water
conditions.

Today optimization of blasts is achieved through conducting trial blasts. This is an inefficient
tool/measure as it is a trial and error technique. In this particular paper, an application tool to
integrate the blasting parameters has been developed to eliminate the tudimentary trial blasts.
‘Thus deductions such as qualitative and quantitative results from optimized blasts can be drawn
with a right tool with the aim of assessing, monitoring and controlling field blasts which are
aspects of a pood blasting practice. The resuits of this practice are minimized cost, profit

maxintization and safety and environment protection.
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CHAPTER ONE: INTRODUCTION

= 0 o Y TP . |
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On rock blasting, chemical reactions occur converting the ‘explosive energy into shock energy

and gas energy. It is demonstrated that about 20% of this energy goes to rock breakage and the
test certifies itself in the form of undesirable energy. The undesirable energy is in form of
seismic energy, air blast, heat and light. Blasting s accompanied by propagation of the dust,
fumes, and fly rocks. It's further, accompanicd by back breaks, cracks and misfires (misfire;
partiai detonation or failure of explosive to defonate). Blast optimization enfails efficient
utilization of explosive energy during rock fragmentation process. hénce less throw ‘of material
reducing on fly rocks, less vibrations, back breaks and misfires, reducing blasting costs at large
through less explosive consumption, less wastage of explosive energy. For optimal
fragmentation, rock displacement and minimal undesirable side effects from blasting, perfect
choice of explosives, proper selection of blast design parameters, initiation system and sequence

and the delay time should have a common relationship.

Today blasting is conducted in the vicinity of cities, villages and dwellings, as it is-for Tororo
cement quarry .The blasting effects have had a negative impact on residents near Tororo cement
quarry, and the company.

Constantly complaints arising from residents neighboring Tororo quarry concerning the cracks
developed in their buildings due to vibrations, and annoyance due to the noise generated from the
blasting operation.

The impacts of blasting include injuries to persons and instabili_t-‘y- of the walls of the quarry
which may lead to fatalities.

Therefore, blast optimization is highly desirable to mitigate afore mentioned problems.

1.1.1  Airblast

Air blast is a transient impulse that travels through the atmosphere. Much of the air overpressure.

“praduced by biastirig has a frequency below the audible Hmit of 20 Hz. Air overpressure, both

audible and inaudible, can cause a structure to vibrate in the same way as ground vibrations.

Causes of air blast
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