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Abstract 

As is known in a number of cases a debris flow, when it is propagating on a 

dry channel, causes an environmental catastrophe in mountain and sub-mountain 

regions. The same type of catastrophic consequences happen as a result of debris 

flow large masses influx into the reservoir and moving in it that leads to the extreme 

wave generation on the surface of the reservoir. These waves, which may be called 

debris flow - genic (or impulse) waves are similar to tsunami waves. 

In case a dam is built from natural materials (earth, rock fill or boulder dam) 

the water flow arising owing to the dam overtopping by extreme waves may cause 

complete or partial scour of the dam that leads to the destructive debris flow 

propagation at downstream and catastrophic consequences: victims, destruction of 

buildings, structures, traffic and irrigation systems, flooding of territories, etc. The 

same event may take place in case of the explosion of a small part of dam during the 

war or as a result of a terrorist act. 

It should be noted that at present almost 70 hydroelectric and irrigation 

project are in operation in mountain and sub-mountain regions of Georgia, and 

many of them are earth and boulder dams. 90-100 meter high dims are among them. 

So the abovementioned catastrophic hydrodynamic (wave) influence risk 

prevention is very important or at least reduction of  its intensity and it is necessary 

to secure hydro points environment protection. 

So the ultimate goal of the project is developing the new refined technique 

based on mathematical modeling for the explicit description of whole processes of 

high (extreme) waves motion caused by a debris flow in mountain reservoirs 

including the reliable prediction of environmental impact and hydrodynamic loads 

on dams exerted by that waves, in order to prevent or eliminate potential hazards to 

adjacent regions, as well as to ensure adequate secure conditions for hydraulic 

projects operation. 



VIII 

 

Mathematic modeling results discussed in the thesis, as the result of 

computer calculation, enable us to quickly describe the whole process of extreme 

wave movement in dams, wave formation, transformation-dispersion, reflection 

from dam superposition and the rest. The degree of their influence on environment 

is also defined.  The above mentioned methods are superior to other methods 

because they take into consideration a number of factors that are characteristic both 

for hydrodynamic and debris flow processes. Calculation procedure is comparatively 

economic and quick and their results are exact in wide range of calculation 

parameters considerable changes. 

Methodologically the research on the project chosen to reach the objectives 

will be developed involving modern technologies in solving boundary value 

problems on unsteady impulse wave motion by analytic and numerical methods. 

Accordingly, the finite integral transformation and finite difference methods will be 

used. 

The above mentioned methods application is also perspective in other fields 

of hydrotechnic constructions, in particular in fields of new type seaside and river 

banks protection effective constructions testing. 
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მადლიერება 

მინდა მადლობა გადავუხადო ჩემი სადისერტაციო ნაშრომის 

ხელმძღვანელს და მეგობარს, ასოცირებულ პროფესორ ხვიჩა ირემაშვილს, 

ნაშრომის დასრულებაში გაწეული დახმარებისათვის. 

აგრეთვე მადლობას მოვახსენებ სამშენებლო ფაკულტეტის ყველა 

პროფესორ მასწავლებელს, დეპარტამენტის უფროსს, სადისერტაციო საბჭოს 

თავმჯდომარესა და სწავლულ მდივანს, ჩემს მიმართ გამოჩენილი 

ყურადღებისა და თანადგომისათვის. 
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