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Abstract

The developed and organized road network in Georgia ensures the comfortable
and safe movement of tourists and local residents, which ultimately affects the country's

development.

Millions of Georgian lari are spent annually on the construction of roads, for
carrying out construction works in such a way, to maximize the useful life and to avoid
incurring costs for the repair of the completed work before its due date. In order to ensure
the above mentioned it is necessary to conduct the process both in the design and
construction stages, in accordance with modern, internationally recognized, and regulated

construction norms and test methods.

Evaluation of the operation condition, especially in regards to the non-rigid road
pavement, is important for solving a problem correctly later. During the evaluation of the
current situation, special attention should be paid to the accurate recording of the existing
defects on the rehabilitation site and the determination of their causes. By means of
adopting the correct decision the damaged area should be repaired in such a way that its

operation condition meets the internationally established norms.

In this graduate work, determination of the possible causes of the existing defects on
the various types of pavements by means of modern technologies and experience of the
leading countries of the developed world is discussed in detail. Evaluation of the reasons
causing the defects and ways to solve them according to modern standards are described in
detail through drawings and pictures. Currently, defects on the newly rehabilitated
pavements is a very urgent problem, which was caused in the past and is also caused in the
present by the poor quality of works and/or works performed according to the outdated

norms, both in pre-construction and construction stages.

This paper also discusses various methods of modification of road pavements widely

used in Georgia during the last years. The term modification implies changing something,
27



e.i. improving at least one physical-mechanical feature by means of any additive. But for
various types of pavement, for base layers or asphalt concrete pavement for example, it is
important to determine what type of modification we are counting on, so that we can

subsequently get a product of exactly such quality as we imply.

For this purpose, in this paper, such optimal options for modification of the asphalt
concrete mixture, which correspond to international standards are discussed in detail and

ascertained based on experimental tests.

Also, optimal results for solutions to the current problem, polymer-modified asphalt
concrete with additives available on the market, are presented in the form of appropriate
diagrams and tables, based on laboratory tests and obtained results, which also supports the
assumption of how long the work performed on the roads will be able to safely and

comfortably serve the movement of vehicles.

The course of the experiment includes the processes of optimal selection of the
mixes, as well as the use of processed slag in the form of inert materials in construction
works which, on the one hand, reduces the impact on the nature from material extraction
viewpoint, and on the other hand, reduces the cost of construction works and increases the

quality of construction.

The laboratory research was carried out on the slag obtained from Zestafoni
Ferroalloys Plant, which represents 30 percent of the remaining after ferroalloys processing.
By means of a special crusher, the obtained slag fractions were tested in accordance with
European tests, and all the physical-mechanical properties, which are established for
materials used in asphalt concrete pavement, were determined. After obtaining positive
physical mechanical properties, traditional asphalt concrete mixes were produced using
slag. Mixes were tested for all those indicators, which are determined by the technical
norms. Based on the evaluation of results and feasibility study we can conclude, that by
using processed slag we can obtain non-rigid road pavements of the highest quality, which
allows us to reduce the cost of the construction project several times, and to increase its

useful life compared to traditional methods.
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At the last stage of the experiment, processed slag was used for base layers, in
particular in cement and bitumen stabilized layers. Based on the research it was determined,
that due to the small quantity, by adding 5-20 steel slag fractions to the natural sand-gravel
material in the base layer instead of its complete replacement, we can increase the final
indicator, the compressive strength of the obtained product. By the addition of slag, which
also increases the total quality of a mix, we get the possibility to decrease the quantity of
cement by 1% during the stabilization process and obtain the same result. As known,
compression strength in the case of the materials where cement is used is determined after
28 days. By means of certain graphs for example, based on the percentage of the result
obtained on the 7th day, it is possible to determine what will be the result obtained at the
end of the 28-day cycle. But in the construction process, 7 days is a long period since the
stabilization process can last for several days or months, which does not allow us to speed
up the process, since for each manufactured product, it is necessary to obtain the final
results and their compliance with the design requirements. Based on the above mentioned,
this paper shares the knowledge obtained from Eurocodes and theoretically describes the
sequence of strength limits for different classes and types of cement, besides the theoretical
calculations are compared with the practical results of stabilized samples made of cement
and slag, and their coincidences are determined. Using the above mentioned, we have the
opportunity to determine the final result immediately after the cement has hardened, for
example on the 2nd or 3rd day, or on that day which we desire, this allows implementation

of construction processes without interruptions.
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