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Abstract

Development of hydropower engineering in Georgia is a strategic task of the
country aiming to make the energy system of Georgia the leader in the energy sector of
the region. The development of power engineering influences the social sector and
welfare of Georgian population.

The economic power without using fuel is very important for many regions of the
world. In view of this it is important to use the hydropower resource of rivers as the
renewable energy source, and construction of hydropower plants is one of the optimal
solutions for energy security. The Georgian mountain rivers are characterized with big
water level differences and high hydropower potential.

In the nearest future, of Georgia construction of new hydropower plants is planned
in many regions, which technological design includes reinforced concrete hydraulic
structures.

The territory of Georgia is located in the seismically complex region. From the
seismic aspect, earthquakes create a great threat to the population of the country causing a
large economic loss.

The seismicity of mountainous regions of Georgia where construction of many
hydropower plants is planned, is 9-magnitude. Hydropower plants are rather complex
structures. They are under the constant impact of water. Hydraulic engineering works
have constructive complexity. Their technological scheme is rather complex.

The correct calculation of reinforced concrete structures of the hydraulic
engineering works on strength, endurance, crack resistance in seismic regions is very
actual and important for the country.

The subject of the thesis research “Calculation of Reinforced Concrete Hydraulic
Structures of the Natanebi HPP Using the Fracture Mechanics Methods” is very actual
and important for the correct design and safe operation of the reinforced concrete
structures of hydraulic engineering works in the mountainous regions of Georgia.

The proposed theme of calculation of reinforced concrete elements of hydraulic
structures of the Natanebi HPP using the fracture mechanics methods enables to
determine the length, width, strength, stiffness, deformation and life of cracks in the
reinforced concrete elements.

Our goal is the thesis is to use the fracture mechanics methods in the calculation of
the reinforced concrete structures used in the hydropower plants, to study the fracture
peculiarities.

Hydraulic engineering works have many peculiarities in operation. They are to
operate in very complex conditions, in still or moving water, which exercises mechanical,
physicochemical and biological impact on them (the processes of timber dotting and stone
degradation caused by living organisms in the water, bacterial corrosion effect and other).

The mechanical impact of water on the structures is exposed in kind of hydrostatic
and hydrodynamic pressures which represent their main loads. The water seismic pressure
during an earthquake, water waves generated by wind, water hammer, drift pressure and
inertial forces are noteworthy.

The physicochemical impact of water is exposed on the material of hydraulic
structures and pervious subsoil. For example, the water moving with large speed,
especially if it carries the bottom sediments, abrades the surface of structures and
sometimes makes it worthless in a short time; it destroys the river bed even when it is
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rocky and so on. By the water impact, the metal parts of the structures suffer corrosion
thus gradually reducing their thickness.

The physical and chemical impact of the leaked (filtration) water in the concrete
structures can cause washout of chemically unbound slake lime remained in the body of
structures and gradual disintegration of concrete. All pores existing in concrete can be
considered as crack-forming defects of a structure by which we can determine the strain-
stress distribution and intensity or stress on the pore edge.

All the shortly described above complex conditions of operation of reinforced
concrete structures of hydraulic engineering works better expose the high responsibility of
the goal of the thesis research.

Taking into account the complex operation conditions of the hydraulic engineering
works (of Natanebi HPP), the calculation of the reinforced concrete structures of its
hydraulic engineering works is one of the more difficult problem for today. When
calculating the reinforced concrete structures of hydraulic engineering works the great
importance is given to the selection of calculation method.

The method we have selected in the thesis of research is the fracture mechanics
method of calculation of reinforced concrete structures of hydraulic engineering works
(Natanebi HPP), which enables us to determine the crack resistance, crack length,
element strength, endurance, deformation and life during the impact of loads.

Using the fracture mechanics methods in calculation of the reinforced concrete
structures of hydropower plants (Natanebi HPP) increases their crack resistance and life,
makes their design more perfect.

Calculation of hydraulic engineering works on strength and crack resistance is one
of the most complex problem as the better the strength of reinforced concrete structures
of hydraulic engineering works is determined, the more time they will resist fracture.

For the first time, the thesis of research discusses the calculation of reinforced
concrete structures of hydraulic engineering works (Natanebi HPP) using the reinforced
concrete fracture mechanic methods which enable to determine the crack length, width,
strength, endurance, deformation and life and to provide the correct design thereof.

The accumulated experience of theoretical and experimental studies has enabled
the engineers of many countries to use the great opportunities of reinforced concrete in
construction of hydraulic engineering works.

Our country has the long-term program of development of hydropower engineering
according to which construction of new hydropower plants is stipulated in mountainous
regions of Georgia.

The above listed works (various engineering, industrial, power engineering) and
their reinforced concrete components are the field of use of the subject of the thesis
chosen by us.
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