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Abstract

The scientific work is devoted to obtaining road-building materials of hydrophobic composition
from local raw materials. Impregnation of gravel with lignosulfonate solutions allows to obtain
gravel of higher grades. Due to intensive interaction of carbonate rock with sulphur solution and the
phenomenon of capillary absorption it fills with sulphur the cells of deep layers of the rock. Gravel
is prepared by crushing to a medium fraction and heated in a furnace at a temperature of 170-180°C
in laboratory conditions. Sulphur is heated at 135-150°C. The inert materials are cooled to 140°C
and the sulphur solution is mixed with the emulsifier. Bitumen is added at a ratio of 0,5% to 1,0% to
strengthen the sulphur gravel. When the dissolved solution circulates through the pores, the sulphur
and emulsifier are trapped on the outside of the gravel and fall through a large opening (20-40 mm
fraction). As a result, a road-building material with frost and water resistance was obtained under
laboratory conditions.
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In the Epoch of the Revival of a new era of powerful state, the creation of road-building
infrastructure that meets the requirements of today, which is an important condition for the harmonious
development of the country, is one of the priority directions of state policy. Great attention is paid to
the construction of new roads, universal motorway bridges, passenger stations, as well as the use of
modern road-building equipment and new technologies in road construction under the leadership of
our Hero and Arkadagly Hero Serdar with Arkadag. Large-scale works are carried out to develop the
road construction industry of the country, its modernisation in accordance with the advanced world
technologies, increase its transit transport capabilities. Wide introduction of advanced technologies
and best practices based on the latest achievements of science and technology contributes to increasing
the competitiveness of the transport industry and ensuring innovative development.

The use of reliable asphalt concrete pavements makes it possible to create road construction with
high operational efficiency. Asphalt concrete is an example of this. It is a composite material that uses
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compacted asphalt concrete (a construction material made of a mixture of gravel, sand and asphalt)
filled with a cement mixture.

Figure 1: Asphalt cement concrete (finished pavement view)

Asphalt-cement concrete (Figure 1) is a complex construction material that combines the
properties of asphalt and cement concrete. The base of this material is porous asphalt concrete. The
voids are filled with high-strength cement.

Unlike other composite road-building materials (sulphur-asphalt concrete, rubber or glass asphalt
concrete, etc.), which are obtained by pouring and compacting the corresponding mixture (sulphur,
rubber or glass asphalt concrete), asphalt-cement concrete cannot be obtained in the same way, as
it contains two materials with cardinally different conditions not only for preparation but also for
laying. Thus, one of the obligatory conditions during the production of asphalt concrete mixture and
at the stage of its laying is to maintain a high temperature of the mixture (not lower than 120°C), and
at the same time as the preparation and laying of cement mortar is performed at a temperature of not
more than 30° C.

Therefore, it is possible to combine hot mix asphalt and cement mortar into a single material only
by preparing them separately and laying them one by one directly during the paving process.

Therefore, the technology will consist of 2 consecutive stages:

1) Paving and subsequent compaction of the asphalt-concrete mixture;

2) Application and uniform distribution of liquid cement mortar over the pre-laid asphalt concrete
layer.

Stage 1 (asphalting). Before pouring the asphalt-concrete mixture, it is necessary to prepare the
layer that will lie under it by creating a primer with bituminous emulsion (Figure 2).

The paving shall be done with pavers. Paving in hard-to-reach areas is done by hand.

Figure 2: Asphalt concrete layer made of special mixes, pavement fragment

The mix is applied in thicknesses of 3-10 cm. The thickness is selected based on the anticipated
weight on the pavement. The recommended thickness is 5 cm. Melting point 130-150°C. The air
temperature should be above +5°C.
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Flat static rollers are used for compaction. The density of the compacted layer should be 25-30%,
and optimal penetration of the cement mortar to the entire depth of the asphalt concrete layer allows
for a crack-resistant pavement.

Stage 2 (cementing). The basis of this stage is the preparation of the cement mortar and its
application to the surface of the already laid asphalt concrete pavement (Figure 3). Prepare the mortar
at the site of work. Dry cement mortar is mixed in water and mixed in a mixing machine.

Figure 3: Cement grout impregnation of asphalt concrete

The cement mortar must have a liquid consistency to penetrate well into the pores.

Once the asphalt concrete has cooled to a temperature of 25-30°C, the grout can be applied. If
the temperature exceeds this limit, the water quickly turns to vapour and consequently becomes less
liquid. Because of this, the mortar will poorly fill the pores and lose much of its strength.

The air temperature should be above +5°C and below +30°C (and if the temperature is above
25°C, awnings should be used to protect from sunlight).

After applying the cement mortar, the coating is treated with an insulating compound. This prevents
the cement mortar from drying out quickly and reducing its viscosity. The average consumption of
cement mortar is 25-26 kg per 1m?.

As conventional asphalt concrete material is becoming intolerant to high loads and the installation
of cement concrete pavement is becoming very labour intensive and expensive, the use of asphalt
concrete (Fig.4) is becoming more common and desirable.

Figure 4: View of finished asphalt-cement-concrete pavement

Thus, construction of asphalt concrete pavements can be a good alternative to traditional
asphalting due to the strength and durability of the pavement, and cement concrete pavements can be
a good alternative due to their cost and labour intensity (Camerr, 2020)".

In Balkan, Ahal, Lebap and Dashoguz provinces of Turkmenistan there are sufficient reserves
of sand and gravel mixture, limestone and mountain granite. From the points of processing and

* https://ais.by
http://www.beldornii.by
http://www.unidorstroy.kiev.ua
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preparation of these inert materials the distances of some ongoing road construction works are on
average 100-350 km. It is economically unfavourable. Therefore, in order to use raw materials from
the territories adjacent to road construction works, research works were carried out.

Hydrophobic, chemo-resistant, organomineral building materials are widely used in road
construction. Crushed stone of fractions 20-40, 40-60, 60-80 mm from carbonate rocks is taken as the
main building product. The main application is road construction. According to SP34.13330.2012 rules
and classification of road construction low-grade carbonised gravel can be used in the construction of
low-level roads only for stone base and road surface. Also carbonised gravel can be used as a filler for
light and large-porous concrete, as well as in the production of mineral powder for asphalt concrete
mixtures. In other words, low-quality gravel is generally of little use for road-building purposes, as
well as in cement concrete production. However, it is more efficient to use it as an organic or mineral
reinforcer and in the production of organic-mineral mixtures by treating it with gravel bitumen or
bitumen emulsion by absorption or semi-absorption method for road foundation construction.

Impregnation of crushed stone with lignosulfonate solutions allows obtaining gravel of higher
grades. However, the disadvantage of this process is its duration, which takes about 12 hours. It is
important to increase the water and frost resistance of the material by reducing the volume of capillary
cells. Thus, the water absorption of gravel with a maximum strength of 600 kgs/mm? is reduced by
half with the method of superfluid (bitumen or oil) impregnation of ordinary black gravel, and in
the method we propose, the water absorption of gravel is reduced by an average of 70% even with
an increase in strength by 2-4 times. When the sulfur solution interacts with gravel, the absorption
process takes about 5-15 minutes depending on the structure and size of the pore space of the crushed
stone. Due to the intensive interaction of carbonate rock with sulfur solution, its distinctive feature is
the low viscosity of the sulfur solution. For example, compared to bitumen emulsion, sulfur molecules
are absorbed into the small pores of sedimentary rock, thereby providing high adhesion to each other.
Due to the phenomenon of capillary absorption, sulfur fills the spaces to the deep layers of rock.

Mixing and processing local raw materials according to their quantity, to conduct research
experiments on the method of preparing hydrophobic road-building materials based on local raw
materials and in order to clarify the result of obtaining the product, applications were prepared in the
following composition. The preliminary composition of gravel is selected based on the compliance
of the properties of the mixture obtained in the laboratory, the requirements of standards and the
purposes of further use, as well as calculations of the weather conditions of road operation. The
exact composition of gravel is determined after processing the selected samples of the mixture in the
laboratory based on the test results. Only after this, the composition is approved and the composition
is created where the product is produced.

Composition of the prepared composite material:

1. Crushed stone — 4.0 kg.

2. The amount of sulfur depends on the size and cells of the inert materials.

3. Emulsifier — 3% by weight of sulfur.

4. Bitumen — 0.5%-1.0% by weight of sulfur.

In research experiments, crushed stone is first heated to 170-180°C and 0,5-1,0% bitumen is
added to it, then mixed with an emulsifier and heated to 140°C and the fume hood is activated. Gravel,
bitumen, sulfur and emulsifier are mixed and the finished gravel is passed through a 20-40 mm mesh.

In order to clarify the results of research and experimental work on the preparation of a
hydrophobic composition of chemically resistant organomineral road construction gravel based on
local raw materials, the laboratory conducted an analysis of the results obtained during its storage in
a state of protection from the physical impact of the environment for a certain period of time.
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The advantage of the technology is not only that all the materials used are of local origin, but
also that the resulting gravel is more environmentally friendly, cheaper, has a longer shelf life and
reduces the distance traveled by vehicles. In particular, it is economically advantageous to prepare an
emulsifier from local materials raw purchased from foreign countries, reducing road logistics costs
during ongoing work on the construction of long-distance roads.

CONCLUSION

1. Asfaltyn diiztimine kiikiirt we emulgator gosmak arkaly, yerli ¢ig mallardan, ykdysady taydan
amatly bolan yol-gurlusyk materialyny almagyn tehnologiyasy islenilip diiziildi.

2. Islenip diiziilen tehnologiyanyn esasynda hemodurnukly, bahasy amatly, uzak yaramlylyk
mohletli yol-gurlusyk materialy alyndy.

3. Asfalt sement-beton materialyn ulanylmagy, intensiw transport hereketininl bolyan yerlerinde,
seyle hem yola kop agram diismeginiil netijesinde onui siiysyén, iiytgeyan yerlerinde, catryklarda,
yolun tolegli boleginin toleg nokatlarynda, jemgyyet¢ilik ulag duralgalarynda, demir yol gecelgelerinde
ulanmak yol ortiiginiii hyzmat edis mohletini ep-esli yokarlandyryar.

4. Asfalt sement-beton oOrtiiklerde plastiki deformasiyalarynn yygnanmagy we dartgynlygyn
esasynda bldiir-siidiirlik diiybiinden bolmayar (uly bolmadyk biidir-siidiirlik difie uzak wagtyn
gecmegi bilen Ortiigin konelmegi netijesinde dordp bilyir).
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