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Abstract

The current large scale of infrastructure development in Georgia entailed the
growing demand for construction material crucial for road construction works,
and especially it concerns the sand material. Increasing demand for sand supply
raised the question of the adoption of new alternative sources and means for
ensuring sand provision.

The sand recovery from natural environment is oftentimes closely related
to the disruption of ecology, riverbank ecosystem, washing out of beaches,
landslide creation and number of other negative impacts.

Thus, the artificial sand use has become the topic of the current agenda.
The one significant source of sand supply might be the natural sandstone that are
plenty throughout the entire territory of Georgia.

The performed studies revealed that one source of sand might be the
artificial sand produced after the disintegration of loosely-adhered quartzy
sandstones that abound at Tbilisi area. The mentioned material was used by the
Avchala silicate brick factory for production of bricks.

The silica sand residue ensued after disintegration of sandstones are
characterized as being of fine, medium and coarse grained types. That is
determined by the fact that at the site of sample-taking there is an alteration of
various sandstone deposits at close range. The predominant is the medium-grained
sand. Taking into consideration the mentioned, it is recommended to mix the
various grades of sand in order to provide the required granulometric content.

Currently, in order to produce the artificial sand, the plants for crushing-
grinding (mills) are used that requires much power to process all required grades of
sand.

In order to produce the artificial sand we have elaborated the damp-heat
method of disintegration-and-grinding of sandstone. The process might be
performed by using the plant, where all operations required for disintegrating is
done in one unit. The unit may function in stationary factory conditions as well as
mobile unit. The average productivity amounts to 8t/hr, provided that the initial
temperature of sandstone particles is 20°C.

The plant operates as follows: the 70-cm-size sandstone fragments are
loaded in to the groove by crane mounted on a plant or self-loader, from there and
passing the slant surface the particles reach cylinder-shaped 2.2m-long sieve
having 2.4m in diameter. The mentioned sieve is full with water to 1/3 of its
height. The water is heated by electric spiral to 70-80°C.

In order to define applicability of harnessing silica sand to asphalt
concrete production and to determine the physical-and-mechanical features, the
laboratory studies was conducted in order to test the fine-grained and coarse-
grained asphalt concrete samples produced by various proportions of quartz sand
and artificial sand of hard rock.

In the presented work, it is theoretically substantiated and confirmed by
putting on practice trial that the relative standard rates were achieved in samples
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using proportions as 50% of silica sand and 50% of artificial sand of hard rock,
though some parameters are achieved in case of applying 75% silica sand.

The performed studies enable us to make valid definition of the optimal proportions
of artificial silica sand used during asphalt concrete production in compliance with
construction norms and standards.

The research target of dissertation is to study efficiency of using of local road
construction material in construction of roads.

Research subject: production of artificial silica sand from loosely-adhered quartz
sandstone after their disintegration by using alternative method and study of its physical and
mechanical properties, in the view of using in asphalt concrete production.

Purpose of dissertation: the study of artificial sand processed from loosely-adhered
quartz sandstone and defining efficiency of its use in asphalt concrete. In order to achieve the
mentioned purpose, the following tasks have been solved in the presented dissertation:

Analysis was made and, the problems in relation to the supply of road construction
with sand in Georgia were listed; Physical and mechanical properties of artificial sand,
processed from loosely-adhered quartz sandstone, was studied; Technological processes of
loosely-adhered quartz sandstone processing was elaborated; Mathematical modeling of
loosely-adhered quartz sandstone disintegration was done; Feasibility of using artificial silica
sand in construction of roads was theoretically substantiated; Physical-and-mechanical
properties of asphalt concrete mix produced from silica sand was studied in accordance with
established technological process; Results obtained was put on trial in manufacture;

Scientific innovation the innovation of the presented scientific work is as follows:

Feasibility of using silica sand in road works in Georgia is substantiated; Alternative method
for processing quartz sandstones is offered; Optimal parameters for adding artificial silica sand
to asphalt concrete has been established in compliance with corresponding construction
norms and standards.

Practical values of work are as follows: Putting into practical use of silica sand
produced from the quartzy sandstone will considerably facilitate the solving of problems of
sand supplying to the road construction in Georgia; Making Use of silica sand produced from
the quartzy sandstone will diminish the volume of sand taken from the area of riverbeds thus
improving the ecological conditions of environment; Offered plant for sandstone processing,
as well as technological processes, are less power-consuming and correspondingly more
economical than currently used plant and means.
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