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Summary

Comfortable geographic location of Georgia enables the country to boost its
economy; positively utilizing its role as the bridge between the west and the central Asia,
Georgia's proximity to the bulk of Europe combined with various cultural and political
factors, has led increasingly to the inclusion of Georgia in international political and
economic processes. The mentioned geographic location holds Georgia responsible for its
role in world civilization process. It must be noted that some steps were made in this
direction, the first and foremost was the implementation of the Europe-Caucasus-Asia
corridor program. The state infrastructure development bears the crucial importance to
achieve the desirable goal; it would be fair to say that especially the road infrastructure
should be emphasized all the more that Georgia is a mountainous country, with hard-to-
access remote locations that is possible to reach just by using the motorized transport
means.

Topicality of work:

Scrutinizing the motor road network in Georgia makes it clear that many sections
of road with capital type pavement are in compliance with the current construction,
technical and service life requirements. Though, it should be noted that the major portion
of pavements and base layers become outdated before the set service life termination.
The road pavements with same construction layer thickness demonstrate various

performances depending on the climatic conditions they are located, as well as the locale

type.
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The guiding technical documentations in Georgia are even nowadays the same as
it were in the former Soviet Union (BCH 46-83 design instructions for non-rigid road
pavement and CN&R 2.05.02-85 - Designing of motor roads). The nomenclature
described in these documents are classified in 5 types, ascribing to Georgia the 4t
climatic zone that is not depicts the actual situation.

Presented dissertation includes the critical reviewing of existing normative-and-
technical documentation and topics of separating the territory of Georgia according to
vertical zoning principles. First of all, the work sets a purpose to divide the territory into
vertical zones with ascribing to each zone its rate that would include nature conditions,
which are characteristic for the given territory. The mentioned will make it possible to
elaborate the new types of road pavement structures that will make the integral part of
the vertical zoning of Georgian territory, with maximum utilization of the local road
construction material and industrial residues. The high quality rock material (that Georgia
abounds) will enable enriching the road pavement layers with organic and mineral
contents and thus diminishing the layer thickness, alongside with total removing of some
layers. The latter will result in considerable economy of binding material (bitumen,
emulsion, mastic, cement, etc).

Thus, the bitumen brand was defined and selected for climatic zones by accounting
for calculation temperatures; and the road pavement structuring layers were shaped
based on utilizing the local rock material. The appropriate data base was created for
compiling the album of road pavement typical structures with inclusion of recommended

pavement constructions for each climatic zones.

Cost-effectiveness is determined by the following:

] Elaboration of the bitumen-economy technologies bears the crucial
importance, as well as maximal adoption of the local road construction material (rock,
industrial residue, bitumen-content deposits, etc).

] Based on adoption of high quality rock material in constructing of base

courses of road pavement, increase the base course layer thickness and decrease the
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thickness of layers applied by organic binders with retaining the road pavement bearing
capacity that would result in considerable economy of costly and rare organic binders
with achieving consequent economic effectiveness.

L] Road pavement service and maintenance periods will be prolonged
alongside with the inter-repair time resulting in material economy both in pavement
construction and operational periods.

Ecological effects is determined by the following

] Oil products are not environmentally-friendly and reduction of utilization
will positively influence the ambiance, on the other hand, inert material mining negatively
impacts the landscape, altering the animal migration process and historic habitat.

] Besides, the economy of oil products and power resources are imminent
with reduction of air pollultion index.

= Utilization of industrial residues in road base layers, free the environment
from uncontrolled stockpiled industrial residue, and at the same time, increase the road
base stability.

] On the other hand, by doing this we make economy of inert material
whose mining affects the ecology.

Purpose of dissertation:
] Division of territory of Georgia into relevant climatic zones with studying of

zone properties and peculiarities;

L] Classifying the rock deposits that structure the vertical zones;
= Selecting bitumen brands with consideration of vertical zones;
L] Establishing actual conditions for road pavement performance with taking

account for vertical zoning of Georgian territory and considering the data during the
construction of road pavement;
Ll Analyzing of physical-mechanical properties of road pavement structuring

layers applied by mineral binders and based on theoretical and laboratory research;
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] Working out of road pavement structures individually for each vertical
zone with relevant bitumen brand and conditional that the local construction material
and industrial residues will be utilized;

L] Creating the data base for album of road pavement construction layers
with taking into consideration vertical zoning of Georgia.

Scientific innovation:

] Vertical zoning of Georgia’s territory, with establishing of zone boundaries;

] Determining dependency of resilience modulus and compression strength
limit of asphalt concrete, manufactured by using various brand of bitumen, on above and
below zero temperatures of pavement surface, in field and laboratory conditions;

] Calculation of specified temperatures in accordance with vertical zones of
Georgian territory, sorting out of organic binders according to temperature modes and
determining their sphere of use to vertical zones;

L] Elaboration of road dress types ascribed to zones and relevant bitumen
brands with utilization of local construction material and industrial residue

] Elaboration of typical structures of road pavements according to vertical
zoning —in order to shape the normative base for design album.

Values of work in practice:

] Adoption of road pavement types selected in accordance with the vertical
zoning principle will result in considerable economy and positively affect the environment
and ecology.

= Based on conclusions made in dissertation, construction of road pavement
courses selected according zones and observation of their performance will enable to
specify the number of parameters for preparing the national normative document.

= Scientific work represents the first stage of assessment of parameters that
are required for preparation of relevant base for elaborating of normative national

document in the road field and necessary accepting as guidance.
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