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ABSTRACT

Justification of the geomechanical conditions for the implementation of rock bursts and

development of a prediction method for the Tkibuli-Shaori deposit.”

The presented dissertation is dedicated to the systematic study of geomechanical conditions
of rockburst occurrence, the development of scientific approaches for their prediction, and
the substantiation of preventive measures based on technological principles, using the
complex geological and mining conditions of the Tqibuli-Shaori coal deposit as a case study.
The relevance of the research is determined by the fact that, under deep and intensive

underground mining conditions, rockbursts represent one of the most dangerous and least
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predictable dynamic geophysical phenomena. They are associated with the rapid and
uncontrolled release of accumulated energy within a rock mass, leading not only to
deformation and collapse of mining excavations and damage to technical infrastructure, but
also, in many cases, to human casualties. This issue is particularly critical in the Tkibuli
mining region, where a long history of mining operations includes numerous serious

incidents, further emphasizing the necessity of a scientific investigation.

The main objective of the study is to conduct a detailed analysis of the physical and
geomechanical mechanisms of rockburst formation, to develop a prediction model based on
the physico-mechanical parameters of rocks, and to define optimal technological schemes
for preventive measures. The research is based on the hypothesis that rockbursts are the
result of an energy imbalance within rock masses, where elastic energy accumulated
through deformation reaches a critical threshold and is suddenly released. Within this
framework, rock samples are considered micro-systems in which analogous processes occur

under controlled laboratory conditions, reflecting the behavior of full-scale rock masses.

The research methodology is based on a multi-level integrated approach, combining
laboratory experiments, theoretical analysis, and field observations in real mining
conditions. In the laboratory stage, rock samples were tested under uniaxial and multiaxial
compression conditions, allowing for the assessment of their strength, deformational
behavior, and critical failure parameters. In parallel, dynamic loading simulations were
conducted to study the processes of energy accumulation and dissipation over time. The
obtained results were integrated into theoretical models describing the behavior of rock
masses under dynamic stress conditions.

One of the key outcomes of the study is the development of an improved energy balance
model that links elastic energy stored in rocks, plastic deformation, and failure processes
into a unified system. It has been established that rockburst initiation occurs when the
accumulated energy significantly exceeds the energy barrier required for rock failure. Based
on this, a system of criteria has been developed to assess the likelihood of rockburst
occurrence under various geological and technological conditions. These criteria are
practically applicable because they are based on standard geomechanical parameters
obtained through routine laboratory testing.

Special attention was given to the influence of tunneling and development rate on the
evolution of dynamic processes. It was found that the speed of excavation advance, load
redistribution patterns, and excavation geometry directly affect stress concentration within
the rock mass. The results indicate that within a certain range, controlling the rate of
mining operations can significantly reduce the probability of rockburst occurrence. It was
also determined that the main energetic core of a rockburst often forms deep within the
rock mass rather than at the excavation boundary, which complicates early detection and
increases the importance of predictive methods.
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The dissertation thoroughly examines a complex set of natural and technological factors
influencing rockburst occurrence. These include rock fracturing and microcrack networks,
moisture conditions, layer thickness and dip angles, stope geometry, stress redistribution,
and operational parameters such as mining rate and sequencing. The influence of each
factor was evaluated both individually and in interaction with others, enabling a systemic
understanding of dynamic rock mass behavior.

The practical part of the research includes a set of recommendations for rockburst
prevention based on the theoretical findings. Technological parameters for safe mining
operations, load control, and rock mass stabilization have been developed. On the basis of
these recommendations, a block division and mining design project was implemented for
one of the working areas of the Mindeli Mine. The project was reviewed and approved by
the technical council of the mine and recommended for practical implementation.

In conclusion, the presented dissertation makes a significant theoretical and practical
contribution to the development of mining geomechanics and safety engineering. The
proposed models, criteria, and recommendations provide a foundation for more accurate
rockburst prediction systems and effective risk management strategies in real mining
conditions. Importantly, the obtained results are adaptable to other similar deposits, which
significantly enhances the scientific and practical value of the study at both national and
international levels.
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