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Abstract

The frequent damages of the asphalt-concrete road covering, as are plastic
deformation, wheel track, cracks, breaks are caused by changes in the character
and value of external factors, affecting the road covering doe to intensive increase
of vehicle load-carrying capacity and traffic volume. Correspondingly, the
requirements to asphalt-concrete physical-mechanical properties as are strength,
abrasion resistance, durability of the asphalt covering are increased. As far as
Georgia represents the country of climate characterized for subtropical, tropical
and mountainous regions, the road covering for each concrete case requires
different values of parameters as are frost resistance, resistance to melting at high
operational temperature etc.

One of the main tasks of the country is to expand the road network and
improve the quality of its pavement, which means increasing of the strength and
durability of asphalt concrete, respectively, the period between repairs, which,
along with improving road quality, will be the basis for the economy.

Improving the quality of materials through active additives has become
widespread in all fields of materials science. It is very promising and allows the use
of waste products from various industries in road construction. We can use various
binders, to adhere to the surface of mineral materials and, consequently, to change
the quality, durability, physical-chemical properties and structure of asphalt
concrete, in particular: surfactants, liquefiers, plasticizers, modifiers, adhesives,
fiber additives, etc.

Despite the large number of additives, it is necessary to further expand their
range through the study and introduction of industrial waste, cheap petroleum
products. Therefore, in the dissertation, the most expensive product in the
components of asphalt concrete — the percentage of bitumen is replaced by a
product 3,8 times cheaper, namely — modified sulfur, which improved the physical
and mechanical properties of asphalt concrete as well as caused its cost reduction.

In our case of studies, sulfur modification was carried out by the addition of
the stabilizing additive dicyclopentadiene, which allowed us to regulate the
properties of sulfur, lower the melting temperature of sulfur-asphalt concrete, slow
down crystallization, improve compatibility with the filler.

Proceeding from above stated, the aim of theoretical and experimental
research of the dissertation is solution of the following key issues:

1. Study of the properties of non-additive sulfur-bitumen, mainly used in
Georgia and sulfur bitumen made of sulfur additive and to determine the
optimal percentage of sulfur-bitumen based on the mensioned studies.

2. Determining the expediency of using local inert materials according to grade
analysis and physical-mechanical properties, in particular gravel, sand and
mineral powder extracted in Dedoplistskaro river;

3. Designing the composition of non-additive asphalt concrete based on the
local inert materials and sulfur-asphalt concrete with sulfur addition.
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4. Improving the compression strength, stability and flow rate of marshal
specimens of non-addition asphalt concrete and sulfur asphalt concrete
made of the modified sulfur, also increase the parameters of frost resistance
and deformation resistance (wheel traces) of non-additive asphalt concrete
and sulfur asphalt concrete made of modified sulfur.

5. Calculation of A and B type uncertainties of asphalt concrete survey
parameters (percentage of bitumen in asphalt concrete mixture, residual
porosity, stability, flow rate, depth of tire footprint of the calculating vehicle,
depth of needle penetration into the bitumen (penetration), bitumen
softening temperature)

6. Development of recommendations of the use of sulfur modified bitumen in
road construction.

Experimental studies conducted by us have shown that sulfur-asphalt, made
with modified sulfur additive, allows to improve the transport-performance
properties of roads, in particular, the replacement of expensive bitumen with
cheap modified sulfur in asphalt concrete mixture has improved its physical-
mechanical properties, in particular: ultimate compression strength, marshal
stability and flow rate, frost resistance, resistance to deformation (tire footprint).
Also, the melting temperature of sulfur asphalt concrete was significantly reduced
compared to non-additive asphalt concrete, the crystallization process was
significantly slowed down and the compatibility and adhesion with the fillers were
improved.

It is also noteworthy, that in Georgia, in particular in the Tkibuli district, as a
result of coal mining and its carbonization, the local sulfur extraction and use in
road construction will prevent the environment from sulfur waste entering and
improve the ecological situation.

Due to the above stated considering the climatic conditions of Georgia, sulfur
production has great potential, and the use of increasing volumes of sulfur-asphalt
concrete in the construction and rehabilitation of new and existing roads will
improve the quality of construction and reduce financial costs.
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