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Abstract: This article is dedicated to analyzing the effectiveness of using asphalt concrete 

coatings in road construction. The study examines road quality, economic efficiency, and 

environmental impacts. The durability and service life of asphalt concrete coatings, as well as the 

advantages of construction costs and technologies, are highlighted.  
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Introduction 

Highways are one of the key infrastructure elements in the economic and social development of 

every country. The efficiency of the transport system directly depends on the quality and 

durability of the road surface. In modern conditions, the materials used in the construction of 

highways are required not only to be cost-effective, but also environmentally friendly. 

Asphalt concrete pavement is one of the widely used materials for the construction of highways, 

and they are characterized by durability, technical properties and economic advantages. This 

material also has a high mechanical robustness, while being able to withstand the effects of 

heavy-hauling vehicles. Moreover, the recyclability of asphalt concrete is one of its 

environmental advantages. 

This article is devoted to the evaluation of the effectiveness of asphalt concrete pavement in the 

construction of highways. The study analyzes the quality indicators, cost effectiveness and 

environmental impact of asphalt concrete. The purpose of the article is to study the advantages of 

asphalt concrete pavement and to determine their role in the construction of a road. The 

application of the material using modern technologies and ways to reduce its negative impact on 

the environment are also examined. 

Methodology 

The study aimed to study the effectiveness of the application of asphalt concrete pavement on 

highways and was carried out in several methods and stages. First of all, scientific articles, 

technical reports and international standards on asphalt concrete pavement are analyzed. At this 

stage, the data on physical and mechanical properties of asphalt concrete, service life and 

manufacturing processes were collected. 
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The main parameters of asphalt concrete pavements such as strength, elasticity, resistance to 

cracks and deformation were tested in laboratory conditions. The tests were carried out using 

methods such as jump testing, load tests and climatic resistance tests. 

To evaluate the cost-effectiveness of road pavements, the construction and maintenance costs of 

asphalt concrete pavement were compared with conventional concrete and other types of 

materials. Consideration was taken into account the cost of building materials, production and 

laying technologies, as well as the total cost of maintenance and service life. 

During the environmental impact analysis of asphalt concrete, proposals to improve the carbon 

footprint, processing possibilities and environmental safety of the material in production and 

transport were studied. 

Through the practical observations the real conditions of operation of ways built with asphalt 

concrete pavements were observed. At this stage, the service condition of road surfaces, the 

frequency of maintenance and deficiencies in the pavement were analyzed. 

This methodology made it possible to conduct a comprehensive analysis of the effectiveness of 

asphalt concrete pavements. The information obtained served as the basis for the development of 

recommendations on a more effective use of asphalt concrete pavement in construction of roads. 

Results 

The results of the study made it possible to comprehensively assess the effectiveness of asphalt 

concrete pavement on highways. High strength and elasticity of asphalt concrete pavements have 

shown that it can withstand the pressure of heavy loader vehicles. Laboratory tests have proven 

the resistance of asphalt concrete to cracks and deformations, which allows it to serve for a long 

time. 

Tests for adaptability to climatic conditions have demonstrated that the asphalt concrete is 

resistant to sudden changes in temperature. In cold and hot conditions, the technical 

characteristics of asphalt concrete have remained unchanged, which expands the possibility of its 

application in different geographical areas. 

The results of the economic analysis revealed that the construction cost of asphalt concrete 

pavement is lower than that of conventional concrete pavement. Also, asphalt concrete has fewer 

maintenance requirements, reducing the overall cost. Asphalt concrete recycling capability 

further increases the cost efficiency. 

In an environmental assessment, they found that asphalt concrete recycling processes 

significantly reduce their environmental impact. While the material's carbon footprint is present 

in manufacturing and transportation processes, the recyclability allows to minimize this impact. 

Practical observations confirmed the condition and durability of roads constructed with asphalt 

concrete pavements. During operation, the condition of the coating was stable, less cracks and 

deformations were observed. It shows that asphalt concrete pavements are reliable in long-term 

use. 

These results confirm that asphalt concrete pavement is not only economically and technically 

efficient, but also has environmental advantages. And this substantiates the use of asphalt 

concrete as the preferred material in construction of roads. 

Discussion 

The results of the study show that asphalt concrete pavement is an effective and reliable material 

on highways. Their high strength and elasticity allows for a long service even under the 

influence of heavy vehicles and climatic conditions. Laboratory and practical tests have 

confirmed the resistance of asphalt concrete to deformations and cracks, which justifies its use in 

various areas, including in difficult climatic conditions. 



 

151   Journal of Engineering, Mechanics and Architecture                      www. grnjournal.us  

 
 

The economic analysis shows that asphalt concrete pavement is more economical than 

conventional concrete pavement in terms of construction costs. Low coating maintenance 

requirements serve to reduce overall costs. At the same time, the possibility of recycling asphalt 

concrete makes it more cost-effective, which saves resources and reduces waste. 

From an environmental point of view, the advantages of asphalt concrete pavement lies in the 

processing technologies. The carbon footprint of asphalt concrete material processing is 

significantly reduced and the negative environmental impact is kept to a minimum. However, the 

need to introduce new, environmentally friendly technologies to further reduce the carbon 

footprint of production has been identified. 

And the long-term preservation of technical performance of asphalt concrete pavements during 

its operation supports a wide use of these materials in road construction. In practical 

observations, it was noted that the state of the coating is stable and the number of cracks is 

minimal. 

There are some limitations identified throughout the study. Performance performance of asphalt 

concrete pavement can sometimes decrease under heavy load intensity or sudden climatic 

changes. In this regard, it is necessary to continue research on the application of new additives 

and modifiers in order to increase the durability of asphalt concrete pavements. 

Asphalt concrete pavement in general provides high efficiency in road construction. However, it 

is required to continue the process of searching for innovative technologies and environmental 

solutions in this area, as environmental safety issues are also important in road construction 

along with cost-effectiveness. 

Conclusion 

The study made it possible to determine the advantages of asphalt concrete pavements by 

comprehensively evaluating their effectiveness on highways. Asphalt concrete pavements are 

characterized by high strength, elasticity and climate flexibility. Their resistance to deformation 

and cracks ensures a long service life of road surfaces. 

The results of the economic analysis confirmed that asphalt concrete pavement is economical in 

terms of construction and maintenance costs. Also, the possibility of processing asphalt concrete 

serves to increase the cost efficiency. This, in turn, contributes to solving environmental 

problems by saving resources and reducing waste. 

From an environmental point of view, asphalt concrete materials are recyclable, thus reducing 

the carbon footprint and limiting the negative environmental impact. At the same time, the need 

to update production processes with environmentally friendly technologies was identified. 

Practical observations confirmed the reliability of asphalt concrete pavement under real 

conditions. The long-term preservation of road surfaces in stable condition justifies the choice of 

asphalt concrete as the preferred material for roads. 

This study demonstrated high efficiency of asphalt concrete pavement in economic, technical, 

and environmental. In the future, further improvement of asphalt concrete pavement, 

development of new material additives and research to improve environmental safety should be 

continued. This will be of paramount importance in the development of road infrastructure and 

the achievement of sustainable development. 
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