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SUMMARY
of the doctoral dissertation work of Manon kodua

Hydro Engineering Problems of River Estuary Areas
and the Ways of their Solution

Georgian Technical University, Hydroengineering Department

The doctoral dissertation is concerned with the investigation of the currently
existing hydro-engineering, geo-morphological and environmental problems
currently existing in the estuaries and the adjoining areas of the Rioni, Inguri and
Chorokhi which are the main rivers of the Black Sea coast region in Georgia. The
project also indicates the ways of solving these problems and obtaining
scientifically substantiated solutions.

The causes of the negative influences on the environment may lie not only
in the poor quality of the building work, but also in the mistakes made in the
designing stage and in the imprecision of the available applied prediction methods
and calculation formulas and often even in the non-in existences of such methods.
Hence, it obviously follows how topical is to develop the scientifically justified
methods of investigation of hydroengineering and environment protection
problems which nowadays exist in the Black Sea region of Georgia, and to indicate
the hydroengineering tools by means of this kind of problems can be solved.

The objective of doctoral thesis was to elaborate the mathematically justified
methods of calculations of fluvial and marine riverbed processes in the coastal
and estuary areas since the application of such methods makes the exploitation of
hydroengineering structures long-term and ecologically safe.

For the solution of the theoretical tasks set in the doctoral thesis, the
methods of mathematical physics were used. By transformation of three-
dimensional hydrodynamic equations there was obtained two- and one-
dimensional hydraulic differential equations with a variable coefficient, which will
be solved by the exact, direct and asymptotic methods using the basic functions
which engineers have. In particular, for the solution of the obtained equations the
direct method of reduction of three-dimensional equations of  wave
hydrodynamics has been used, which is proposed by Academician L. Kantorovich,
a Nobel Prize winner and also the asymptotic method of WKB (Wentcel-Kramers-
Briulen), widely used in quantum mechanics.

The folowing activities have been performed:

o The analysis of the latest data on hydrological, meteorological and sea wave
regimes in the tributary areas of the Enguri, Rioni and Chorokhi riverswill was
made; also river bed processes occurring in these areas was investigated; the factors
causing the destruction of the hydroengineering structures were identified and
studied; measures of restoration of the washed-out sea coast were indicated and
the prospects of the future port construction will be considered;

e The methodology was developed taking into consideration the boundary
rules of wave hydrodynamics. The methods were based on mathematical models

26



enabling hydraulic engineers and other interested specialists to understand the
refraction and wave transformation processes occurring at any coast slope angle
values. The velocity field of water particles motion is determined so that it makes
possible to forecast the motion of coastal and deep-water motion of the coast
forming material at any angle of slope — so far this could not be done by the
existing radiation-energy technique;

e Methods of calculating the dimensions of coast protection structures will be
developed; the procedure of predicting the rate of their deformation under the
action of sea waves and also the rate of deformation of the slopes of trapezoidal and
triangular cross-sectional channels will be described. In the existing normative
documents, similar calculation methods are used only for the waves directed to
the shore frontally;

e In the frame of the long-wave theory, the influence of the river flow
velocity and of the river bottom configuration on the wave movement parameters
in estuaries have been studied, which makes it possible to develop the cost-saving
and efficiently operating water dividing rub-regulator to be used for the
restoration of the washed out sea coast of the town of Poti;

e Recommendations were prepared on the design of hydroengineering
structures in river estuary areas;

e The design and research organizations, schools of higher learning and other
organizations of hydroengineering profile, which are concerned with the solution
of irrigation, drainage, navigation and electric power production problems are
considered as potential customers. The findings of the doctoral thesis will be
handed over in the form of recommendations to the ports of Poti and Kulevi,
Tskalproject (Water-Design) company, the group of World Bank experts who are
working on the project of rehabilitation and restoration of irrigation and drainage
systems, Saknapirdatsva (Georgian Coast Protection) company and other
governmental and municipal organizations.
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