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Abstract: The article presents the results of studies of the first developed effective compositions
of composite materials filled with mechanically activated natural sands and other ingredients, which
allow improving the strength properties, heat resistance, shear resistance and crack resistance and,
in general, the performance and durability of asphalt concrete composite pavements of roads,
bridges and airfields.
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INTRODUCTION

The article presents the results of studies of the first developed effective compositions of composite
materials filled with mechanically activated natural sands and other ingredients in general, the
performance and durability of asphalt concrete composite road pavements.

In this regard, conducting research on the creation and production of import-substituting and export-
oriented high-performance, composite materials based on mechanically activated and chemically
modified ingredients from local and secondary raw materials of organic and mineral origin for
asphalt concrete pavements and sealing mastics for filling concrete expansion joints and cracks in
asphalt concrete roads, bridges and airfields in order to improve their heat-frost-resistant, shear-
resistant and crack-resistant properties and, accordingly, increase the service life in the temperature
range from -250C to +800C is a very urgent problem.

Purpose of the study. Creation of effective compositions of import-substituting and export-oriented
composite materials with high physical, mechanical and operational properties for pavements of
asphalt concrete roads that can be operated in a wide temperature range from -25 to +800C, based on
local mineral and secondary raw materials of organic and inorganic origin.

Object and methods of research. The objects of study are LLC Fergana Oil Refinery, bitumen
grades BN-60/90, rubber crumb, gossypol resin, secondary polyvinyl chloride filler and activated
Chinese and Chirchik river, Yazyavan and Yangiyer dune sands and compositions based on them.

Research results and discussion. Let us consider the results of studies of physical, mechanical and
operational properties and the development of effective compositions for asphalt concrete road
surfaces using organic, modified and activated inorganic ingredients based on local and secondary
raw materials.
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Table 1 Physical and mechanical bitumen BND 60/90 developed at the Fergana Oil Refinery

Normalized requirements

Quality indicators Designation of the Content of Actually
normative document requirements
Depth of needle penetration, 1 mm:
at 25 °C 61-90 82,3
Softening temperature for ring and ball GOST 22245-90 not lower than 47 °C 47,5
Extensibility
at 25 °C at least 55 cm 91,6

Based on the results of physical and chemical studies of modified bitumen and gossypol resin to
create compositions for asphalt concrete road surfaces, we have developed bituminous compositions,
the composition and properties of which are shown in tables 2. [1].

Table 2 Developed formulations of bituminous compositions based on ingredients from local
raw materials recommended for use in road pavements

Name of ingredients | Contents wt.h

Bitumen BN-60/90 | 40 | 40 | 40
Gossypol resin 35| 35 | 35
Recycled PVC 25 | 25

Recycled polyethylene | 25
Total: 100 | 100 | 100

The mechanical properties of asphalt concrete compositions mainly depend on the particle size
distribution, the degree of mechanical activation of the fillers and the properties of the binders.

In this regard, the dependences of the ultimate strength in shear and compression on the value of the
specific surface of sand particles during their mechanical activation and the effect of mechanical
activation on the shear strength of asphalt concrete pavements were studied.

Figure 1(a,b) shows the results of studies of the compressive and shear strength of asphalt concrete
compositions obtained with mechanically activated natural sands.

As can be seen from the course of the curves in Figure 1 (a, b), when using all mechanically
activated sands, an increase in the compressive and shear strength of asphalt concrete pavements
containing sands is observed with an increase in the specific surface area of their particles. The
maximum increase in compressive and shear strength of asphalt concrete composite materials is
observed at a specific surface area of 550 cm2/g. In this case, the ultimate strength increases from
1.3 to 3.9 MPa, and the shear strength increases from 0.6 to 1.0 MPa, respectively.
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Fig. 1. Dependence of the compressive strength (a) and shear strength (b) of asphalt concrete
composite materials on the values of the specific surface of the particles of mechanically
activated natural sands

Based on complex studies and the revealed patterns of the results obtained, an effective composition
of composite materials was developed using mechanically activated natural sands and organic
ingredients for asphalt concrete pavements of roads, bridges and airfields.

Conclusion. A scientifically based approach to the creation of heat-frost-resistant, shear-resistant
and crack-resistant composite materials based on local and secondary raw materials for asphalt
concrete pavements and sealing expansion joints and cracks in concrete, asphalt concrete roads,
bridges and airfields with improved physical, mechanical and operational properties, capable of
being operated
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