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Abstract

Developed road infrastructure is a bases for economic strength of any state,
and it is more crucial for the mountainous countries like Georgia. Geographic
location of Georgia and its importance for international commodity trafficking is a
factor of considerable interest. It is widely acknowledged that Georgia is situated
on the oldest transport crossroad connecting countries from the north and south,
as well from the west and east. One of the sections of the historical “Silk road” or
the ancient network of trade routes passes through Georgian territory.

Current considerable increase in traffic loads causes augmented
technogenic impact on motor roads. All this ensues from the continues interaction
of salts and acids provoking aggressive impacts by polluted air and atmospheric
precipitates. Nature and climatic changes have become vivid. Temperature fall is
frequent. Generally speaking, about 70% of motor roads needs improving, since
the number of vehicles and axle loads on pavement surface is considerably higher
now than it was in older normatives, reaching 10-13t. The pertinent factors and
abovementioned causes jointly aggravate the motor road pavement conditions
resulting in intense disintegration.

Asphalt concrete for road pavement needs is manufactured on the bases of
oil bitumen that represents a binder. The major part of the manufactured bitumen
do not match altered and complex operational conditions, on the other hand, the
oil bitumen by its nature cannot provide for required strength of asphalt concrete
pavement and call for totally new approaches for improving their properties.

The temperature dependence on the rheological properties of road bitumen
and other homogenous binders in normative documents must be taken into
consideration because of two factors, that is the crush and tension temperatures. It
is clear that the less is the temperature of crush, the higher is tension, i.e.
temperature interval or binder plasticity determines the better quality of binder.
After this the binder should be equipped with resistance to strain.

All strain properties of binders depend on its viscous-resilient properties,
strength and cohesion force on different surfaces, i.e. adhesion and cohesion.
These chemical and physical properties determine exactly such properties as
resistance to aggressive impact from environment that takes place in any structure.
Adhesion is the most important property of binder, or ability to resist the external
factors without disintegrating on the various material cohesion edges. We think
that actually it is this parameter that determines the durability and service life of
material in structures.

Asphalt concrete bears the value that enables for precise characterization of
integral adhesive properties of binders, it is the water-resistance of asphalt
concrete. Standard value of water-resistance in high quality asphalt concrete is
0,95 that is rarely achieved in currently used bitumen. Correspondingly, the
higher is the water-resistance the longer is the service life of the binder.
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Seasonal temperature changes immediately impact binder materials, it
concerns - 30°+ 60°C under the same conditions they are under operation.

In order to improve the bitumen properties the typical elastomers must be
mixed with bitumen.

One of the promisinig practices to solve the problem is using the material
with higher quality and promote the work in this direction. No doubt the
mentioned materials are relatively costly, but the prolongation of inter-repair time
and workability result in considerable economy of funds

Economical effectiveness is determined by the following:

* For assessing the motor vehicle operation efficiency the time
consumption values are used that is required for passenger or commodity
trafficking. The latter or time duration directly depends on traffic speed.
Efficiency of vehicle operations are characterized by cost price of
trafficking. Diminishing of average speed results in sharp increase in
traffic cost price, especially for speed less than 40km/h. The operational
condition of the road pavement largly impacts the fuel consumption. In
condition of worsened roughnes,s the more speed - the higher the fuel
consumption.

* Maintenance and inter-repair time duration of road pavement will be
considerably increased resulting in serious economy in content material
both at the stage of pavement construction and operational period.

Ecological effect is determined by the following:

* Polyethylene is the most used ingredient for manufacturing of various
type polymer. The utilization of polyethylene is the topical subject
around the world. Polyethylene residues are not biodegradable (decay
period might reach 1000 years). Recycling of polyethylene is impossible
in Georgia and it negatively impacts environment and aggravate
ecological condition. The problem could be solved by polyethylene
recycling, secondary polyethylene is possible to use for manufacturing of
various products even modifying the asphalt concrete mixes.

» Since there is no necessity of frequent use of bitumen-mineral mixes and
other inert material (because of increased operational life of road
pavements), the environmental pollution will be consideraby
diminished, as the oil products are ecologically aggressive and obtain of
inert materials damage nature.

* Besides, it is positive by considerable economy of oil products and
power resources required for production processes.

All abovementioned subjects are elaborated in detail in dissertation work.



Purpose of dissertation:

Modification of viscous bitumen used in road field in Georgia, by
increasing their rheological properties.

Research related to importance of force of cohesion between asphalt
concrete layers. Experimental survey of possibility of increase in
cohesion by using polymer bitumen,;

Establishing causes provoking road pavement disintegration, with
further analyzing;

Improving physical-mechanical properties of structural layers of road
pavement processed with organic and mineral binders on the bases of
theoretical and experimental research.

Scientific innovation:

Experimentally confirmed possibility of improving operational
properties of asphalt concrete mixes modified by polymer material.

We substantiated the methods for improving the properties of road
pavement wearing courses.

Practical value of the work:

On the basis of experiments, the construction and design organizations
have been developed, as well as the improvement of the relational
properties of the spindle materials used in the layers of asphalt concrete.
Methodological measures for enhancing the physical-mechanical
characteristics of the oil bitumen have been developed, using different
modifiers, which in turn contributes to the improvement of the
productive layer of the constructive layer.
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