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Abstract

The impact and exposure of external factors on the road surface has
changed significantly lately. Due to load capacity and traffic intensity, the amount
of calculation, dynamic and shock loads on the surface of asphalt has been
increased. Consequently, the requirements for improving its initial structure and
physical-mechanical properties have increased. In developed countries, the use of
modified new asphalt concrete technologies with new generation high-
performance properties began. As the main reason for the disruption and
deformation of asphalt concrete is the sharp aging of bitumen properties during
the exploitation, the effectiveness of asphalt concrete and the efficiency of the
asphalt concrete has the effect of modifying the binders with various additives.

As it is known, the properties of asphalt concrete have been significantly
altered by the temperature. At less than 0°C, it displays elastic material, and above
15°C - the properties of the platplastic material. In addition, the change in
temperature dramatically changes the asphalt concrete properties. This
circumstance complicates the study and regulation of asphalt concrete properties.
Although asphaltbatton has been studied at the scientific and technical level, there
are still many problems that can be solved to get higher quality road layers.

On the basis of conducted experiments and accumulated experience, it was
possible to develop asphalt concrete mixture of the composition of various types of
exploitation. Despite the scarcity of the territory, Georgia is a climate of climate
for subtropical and mountainous regions. Thus, in a particular case, the different
bitumen corresponding to the climate of the region should be selected. The
bitumen used in the Kartli-Kakheti lowlands should be heat-resistant and in the

Kolkheti lowlands, except for these features, the bitumen should be atmospheric.
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The bitumen and condensation temperatures used in lowland regions of Georgia
must be sufficient to increase the height of the bitumen and to increase the
plasticity of the bitumen by climate tightening. Special bitumen required for high
intensity motor motorways. Obviously, all road bitumen must match one technical
norms, but it is more important to develop differential norms of the biomedical
properties of the bitumen used for hot and cold mixtures, which are impossible
without the consideration of the road climatic zoning of the territory of Georgia.

For the purpose of increasing the durability of atmospheric resistance of the
asphalt concrete road cover, the need to reduce the viscosity and bitumen, physical
and chemical properties and structures, may be used in various types of additives,
namely: surface active substances (radiators), plasters, plastifiers, polymers, fiber
supplements, etc. Sh.

Based on the above mentioned, the following problems are revealed on the
road construction market of the world and Georgia:

e The bid should provide the necessary safety of the road cover in different
temperature intervals, in the conditions of variable loads;

e Bitumen should be well adapted to the surface of the mineral material;

e Bitum should be durable, ie. Its aging (the change in properties during the
long exploitation period) is minimal.

Performance of these requirements guarantees the acceptance of high
quality products, but for this we need to know the basic characteristics of the
original materials.

The introduction of progressive methods developed by scientists and
practitioners of the world and taking into consideration the peculiarities of the
regions of Georgia will significantly increase the road network, operational
characteristics and service terms.

The essence of the dissertation work is that in case of the roadway asphalt
concrete in Georgia, the new generation modified bitumen is needed to improve
the operational characteristics that will solve the above problems.

The purpose of this dissertation is therefore:

o Creating new generation modified binders for making asphalt concrete
mixture, taking into account the properties of inert material;

e Implementation of bitumen in preliminarily targeted terms, taking into
account the climatic factors, including the vertical zones of the territory of
Georgia;

e Improvement of operational properties of asphalt concrete;

e Development of recommendations and normative technical

documentation on the use of modified binders.
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To carry out this purpose, the following surveys were planned and
implemented:

e Determining the physical and mechanical properties of asphalt concrete
mixture with respect to vertical zones;

e Research of improvement of physical-mechanical properties of bitumen
using various additives;

e Research of physical-mechanical properties of modified bitumen with
regard to aging process;

e Composing recipes of asphalt concrete mixtures based on local inert
materials, modified bitumen properties and vertical zones;

e Prognosis of the work of road covers constructed with modified asphalt
concrete mixture made from modified bitumen to taking into account the
vertical zones of different regions.

Today, many countries around the world are conducting research on
modification of binders, but there is no single system approach to this issue.

Modified beds in Georgia are not yet implemented in the manufacture of
asphalt stripes. Various options for modification of the binders discussed in the
presented dissertation work, which will ensure the production of high quality
asphalt stripes in accordance with Georgia's vertical climatic zones.

The work has been studied by physico-chemical and physic-mechanical
properties of asphalt concrete mixer based on the modified bitumer polymer
membrane; The effectiveness of the use of rubber composite materials - the use of
this mixtures in the road of Georgia;

Different versions of bitumen modification have been worked out, which
makes it possible to improve the bitumen properties, taking into account the
climatic peculiarities of some region of Georgia; The properties of asphalt concrete
made of modified binds have been studied and the area of their use has been
developed; The possibility of providing offsetting normative indicators of asphalt

concrete layer has been developed with minimal financial expenses.
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