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Abstract

Today, for the vast majority of the roads in Georgia, are used non-rigid (asphalt concrete) and
rigid (cement concrete) pavements.

Unfortunately, in Georgia, we do not have bitumen, one of the main materials needed to
prepare asphalt concrete. It is deficient and the most expensive ingredient for the road
industry, which is imported from the foreign countries. Georgia, on the other hand, is rich in
other high-quality road construction materials, especially firm and high-quality stone
materials, which can be successfully used both in the base layers of the road pavement and as
inert materials, both in asphalt concrete and in cement concrete.

Many years of the roads operation experience shows that today the roads construction in
Georgia faces the following important problems:

* The defects of asphalt concrete layers are higher than normal;

* Surfaces of buildings, road and airfield pavements built with the cement concrete often
crack and crumble;

* Restrictions on the production of ballast from the river beds caused a shortage of stone
materials: ballast, sand, gravel;

* Organic binder - bitumen, is a scarce material in Georgia, its price is growing every year,
transportation costs are increasing and, accordingly, the cost of the finished asphalt concrete

mix is increasing.

Under such conditions, the study of local materials for the use in road construction is of
particular interest.

Obviously, the use of local materials will significantly reduce the cost of road construction,
mainly due to a sharp reduction in transport costs. Therefore, it is important to study the
quarries, determine the physical and mechanical properties of the local material and improve
them for use in road construction.

The article presents the results of a study of the physical and mechanical properties of local
stone material in various regions of Georgia and, if necessary, measures for their purposeful
improvement. The efficiency of using a potential quarry of stone material suitable for the
construction of roads in the village of Nasakirali has been substantiated.

Physical properties of the stone material were investigated in separate quarries. And on the
quarries of the Aragvi, lori, Kabali, Khram and Liakhvi rivers, we conducted extensive
research - laboratory tests of materials used in asphalt concrete mixtures to determine their

physical and mechanical properties. In particular, testing crushed stone and determining the
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granulometric composition in accordance with the requirements of gmU@ 8269.0-97, valid in
Georgia, testing sand and determining the granulometric composition in accordance with the
requirements of GOST 8735-88, valid in Georgia, testing mineral powder and determining
the granular composition according to the requirements GOST 12784-78, valid in Georgia,
testing of bitumen according to valid norms in Georgia.

After determining the physical and mechanical properties of the materials and their
compliance with the normative requirements, the determination of the optimal
granulometric composition of the stone material was carried out and the asphalt concrete
recipe (design composition) was developed for both fine-grained and coarse-grained asphalt

concrete mixtures.

The paper also presents the results of a laboratory study of the physical and mechanical
properties of gravel obtained by crushing stone samples taken from the mountain quarries.

Since traditional road construction materials do not meet modern traffic loads, so-called
composite materials are used in road construction. Composite road building materials are a
system consisting of several structural levels, which are combined by phase separation
surfaces into a single monolith-conglomerate. In composite materials, the individuality of
each component is preserved, but different components create a synergistic effect - a new
material property that differs from the properties of the original components.

The article deals with the research of basalt fibrous materials for their use in road
construction. Basalt rocks have a naturally high chemical and physical resistance, their
primary melting, homogenization, composition, enrichment are carried out by natural
volcanic processes. The main energy costs for the extraction of basalts and primary smelting
are made by nature. Basalt rocks are a ready-made natural raw material for the production of
continuous fiber, and the production of textile fiber based on it belongs to the green

technology, which is only a physical process of melting stone.

Depending on the location of the deposit, the chemical composition and physical and
mechanical properties of basalts change significantly. For the production of fibers with the
required characteristics, it is necessary to use the appropriate basalt rocks.

The products of Basalt Fibers Ltd, distributed in Georgia, meet high international standards.
The article discusses the trends in the use of basalt mineral fibers in Georgia. The design of
the road surface, reinforced with basalt mesh, and its arrangement are given. For this, a
reporting model was created for the LIRA SAPR 9.17 software package. In addition, it was
confirmed that in a concrete pavement, a mesh consisting of reinforcing bars made on the
basis of basalt fiber satisfies the condition determined by the current regulatory documents

for strength and crack opening.
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The use of basalt fiber geogrids in the reinforcement of asphalt concrete pavement makes it
possible to reduce the thickness of the asphalt concrete structure layer, to reduce cracking;
increases the resistance to shear deformations and the durability of asphalt.
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