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Abstract. This article reviews the increasing attention towards glass-basalt-

plastic materials in engineering projects within Arctic and temperate 

climates. Comprising glass-reinforced plastic and basalt fibers, these 

materials offer strength, lightness, and corrosion resistance, addressing 

challenges posed by extreme temperatures and harsh weather conditions. 

Glass-basalt-plastic constructions demonstrate high resistance to low 

temperatures, making them effective in enduring extreme cold while 

maintaining structural integrity. Additionally, their high mechanical strength 

renders them ideal for buildings in windy and heavily loaded areas, crucial 

in regions with high wind speeds and snow loads. The materials' corrosion 

resistance further allows usage in marine environments and severe weather 

conditions. Despite their proven reliability and effectiveness, there is 

insufficient research on the strength and durability of glass-basalt-plastic 

materials under various operational conditions. This study aims to provide a 

comprehensive overview and analysis of the current challenges associated 

with the use of these materials in construction within temperate and Arctic 

climatic regions. By exploring potential advantages, applications, and 

existing research, this article aims to offer engineers and designers insights 

for informed decision-making. Simultaneously, it may serve as a foundation 

for further technical advancements and the development of new 

manufacturing methods, enhancing the efficacy and expanding the 

application scope of glass-basalt-plastic materials.  

 

1 Introduction 
Construction structures employed in Arctic and temperate climatic regions face unique 

challenges and demands, characterized by low temperatures, stringent weather conditions, 

and the impracticality of using traditional building materials. In recent years, glass-basalt-

plastic materials have garnered increasing attention in engineering projects due to their 

distinctive properties and characteristics, effectively addressing challenges encountered in 

construction within moderate and Arctic climatic conditions. 

Glass-basalt-plastic is a composite material consisting of glass-reinforced plastic, reinforced 

with basalt fibers. This combination imparts strength, lightness, and corrosion resistance to 

the material, making it an excellent choice for construction purposes. The use of glass-basalt-

plastic materials in engineering projects in temperate and Arctic climatic regions offers 

several significant advantages. Firstly, they exhibit high resistance to low temperatures, 
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enduring extreme cold while preserving their structural and technical characteristics. 

Additionally, glass-basalt-plastic constructions possess high mechanical strength, rendering 

them ideal for building structures in windy and heavily loaded areas. This is particularly 

crucial in regions with high wind speeds and snow loads. Another advantage of glass-basalt-

plastic materials is their corrosion resistance. Unlike many other construction materials, 

glass-basalt-plastic is not susceptible to the effects of moisture, salts, and other aggressive 

environments, enabling its use even in marine settings and harsh weather conditions. 

The significance of glass-basalt-plastic materials in engineering projects in temperate and 

Arctic climatic regions is challenging to overstate. They have demonstrated reliability and 

efficiency, proving their ability to cope with the most challenging conditions and ensure the 

durability and safety of constructions. 

However, despite the potential benefits and unique characteristics of glass-basalt-plastic 

materials, insufficient research has been conducted on their strength and durability under 

various operating conditions. 

The objective of this study is to review and analyze the current issues associated with the use 

of glass-basalt-plastic materials in construction in temperate and Arctic climatic regions. We 

will explore the potential advantages of these materials and their possible applications in 

various constructions under these conditions. Without conducting experimental research, we 

will analyze existing data and literature to provide an overview of the state of the problem 

and the main directions for further research. 

In this scientific article, we will delve more deeply into the properties and applications of 

glass-basalt-plastic materials in construction in temperate and Arctic climatic regions. We 

will examine their manufacturing methods, technical parameters, and results of laboratory 

research to assess their viability and effectiveness in future engineering projects. 

Simultaneously, we will also review existing studies aimed at analyzing the strength and 

durability of glass-basalt-plastic constructions under different operating conditions. This will 

help determine their operational characteristics and identify potential limitations in the use 

of these materials. 

As a result of our research, we aim to provide more comprehensive information about glass-

basalt-plastic materials and their application in construction in temperate and Arctic climatic 

regions. This will assist engineers and designers in making informed decisions when 

selecting materials and creating safe and reliable structures. Moreover, the findings of our 

study may serve as a basis for further technical improvements and the development of new 

methods for producing glass-basalt-plastic materials, contributing to their refinement and 

expanding their application. 

2 Methodology 

This section presents the methodology employed for the literature review and analysis of 

existing data on glass-basalt-plastic materials. Additionally, it provides an overview of the 

literature and the examination of published articles, reports, and other informational sources. 

2.1 Description of Literature Review and Data Analysis Methodology 
To achieve the objectives of this research, a specific methodology was devised, 

encompassing the following stages: 

Step 1: Literature Search and Collection 

The initial phase of the methodology involved searching and collecting literature related to 

the use of glass-basalt-plastic materials in construction within moderate and Arctic climatic 

regions. Various scientific databases, including Google Scholar, IEEE Xplore, 

ScienceDirect, and others, were utilized to identify relevant publications. 

Step 2: Assessment of Literature Quality and Relevance 

  

 
 

 

, 01111 (2024)BIO Web of Conferences https://doi.org/10.1051/bioconf/20248601111 86
RTBS-2023

2



During the evaluation stage, each selected article, report, or other informational source 

underwent scrutiny to assess its quality and relevance. Verification of source credibility, 

along with an evaluation of its timeliness and relevance to the research, was a crucial factor. 

Step 3: Analysis of Collected Data 

Following the literature search and evaluation stages, an analysis of the collected data was 

conducted. The primary focus of the analysis was the assessment of key characteristics of 

glass-basalt-plastic materials, such as their physical-mechanical properties, thermal stability, 

corrosion resistance, and durability. Additionally, experimental data regarding the 

application of these materials in construction under moderate and Arctic climatic conditions 

were examined. 

2.2 Literature Review and Examination of Published Articles, Reports, and 
Other Informational Sources 
Within this methodology, a literature review was conducted, along with an examination of 

published articles, reports, and other informational sources related to the application of glass-

basalt-plastic materials in construction within moderate and Arctic climatic regions. 

The literature review provided a comprehensive overview of existing studies and results in 

this field. This encompassed an exploration of the technical characteristics of glass-basalt-

plastic materials, their properties and advantages, as well as an examination of the durability 

and effectiveness of their utilization in moderate and Arctic climatic conditions. 

The examination of published articles, reports, and other informational sources allowed for a 

more detailed insight into specific research and experiments conducted with glass-basalt-

plastic materials. Results and conclusions were scrutinized, and arguments and 

recommendations were presented, contributing to further research and practical applications 

of these materials in construction. 

In summary, the description of the literature review and data analysis methodology, along 

with the review of conducted studies and the examination of published articles, reports, and 

other informational sources, will play a crucial role in advancing the understanding of glass-

basalt-plastic materials and their application in construction within moderate and Arctic 

climatic regions. 

  

3 Results and Discussion 

3.1 Glass-Basalt-Plastic (GBP) Materials: Addressing Challenges and Charting 
Future Directions  

3.1.1 Material Properties and Applications 

Construction in moderate and Arctic climatic zones presents distinct challenges, 

necessitating materials with exceptional properties. Glass-basalt-plastic (GBP) materials, a 

composite of glass-reinforced plastic and basalt fibers, have garnered attention for their 

unique characteristics. This review comprehensively analyzes existing data on the physical, 

mechanical, and application aspects of GBP materials in these demanding environments. 

GBP materials exhibit a nuanced interplay of physical and mechanical properties critical 

for their performance in diverse climates. Table 1 encapsulates key attributes derived from 

extensive literature analysis. 
 

 

 

Table 1.Physical-Mechanical Properties: 
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Property Description  

Tensile Strength High tensile strength crucial for load-bearing 

structures, ensuring longevity and reliability. 

 

Flexural Strength Crucial for resilience under bending stresses, 

maintaining structural integrity in diverse 

construction scenarios. 

 

Thermal Conductivity Remarkably low thermal conductivity, ideal for 

insulation applications in construction, 

refrigeration, and aerospace. 

 

Density Favorable balance of low density and high 

strength, enabling lightweight yet robust 

structures. 

 

Chemical Resistance Notable resistance to acids, alkalis, and 

corrosive substances, suitable for aggressive 

environments in industry. 

 

Impact Resistance Inherent impact resistance, crucial for 

applications in automotive, sports, and seismic-

prone regions. 

 

Fire Resistance Commendable fire resistance due to glass and 

basalt components, essential for fire safety in 

construction and aerospace. 

 

Weather Resistance High weather resistance, maintaining structural 

properties under various climatic conditions, 

reducing maintenance needs. 

 

 

In Arctic conditions, low temperatures pose challenges to traditional construction 

materials. GBP materials, as indicated in Table 2, showcase resilience to extreme cold. 

 
Table 2. Cold Climate Resilience: 

Property Performance in Cold Conditions  

Low-Temperature Stability Maintains stability in sub-zero temperatures, 

retaining structural and mechanical properties 

for cold climate applications. 

 

Chemical Stability Demonstrates stability against chemical 

deterioration, ensuring longevity and reliability 

in harsh chemical environments. 

 

 

GBP materials find versatile applications across diverse sectors, showcasing their 

adaptability in construction and infrastructure projects in both moderate and Arctic climates. 

Table 3 provides a detailed overview of their applications in these specific environments. 

 
Table 3. Applications in Moderate and Arctic Regions 

Application Advantages in Specific Environments  

Building Construction 

GBP materials exhibit high mechanical strength 

and exceptional resistance to temperature 

extremes, making them an ideal choice for 

constructing durable and resilient buildings. 

 

Infrastructure Projects 

The corrosion-resistant nature of GBP materials 

significantly extends their lifespan, rendering 

them suitable for infrastructure projects in harsh 

environmental conditions. 
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Application Advantages in Specific Environments  

Arctic Construction 

The cold temperature resilience and robust 

mechanical properties of GBP materials make 

them invaluable in Arctic construction, where 

extreme weather conditions demand materials 

with exceptional durability and stability. 

 

 

In building construction, the high tensile and flexural strength of GBP materials 

contribute to the structural integrity of buildings, ensuring their longevity and reliability. 

These materials prove especially beneficial in regions with temperature extremes, where 

traditional materials might face challenges. 

GBP materials also play a crucial role in infrastructure projects due to their corrosion-

resistant properties. This resistance enhances their durability, making them well-suited for 

structures exposed to harsh environmental conditions, including corrosive substances. 

In Arctic construction, GBP materials shine with their ability to withstand cold 

temperatures and maintain robust mechanical properties. This resilience is paramount in 

regions with extreme weather conditions, where the materials must endure challenging 

climates to ensure the longevity and safety of structures. 

3.2 Challenges and Future Directions 

Despite the promising potential of GBP materials, they encounter challenges that 

necessitate thorough investigation, particularly in the imperative need for long-term 

durability assessments. Table 4 delineates specific areas that demand further research to 

comprehensively address these challenges. 
Table 4. Current Challenges and Future Directions 

Challenge Recommendations for Future Research  

Long-Term Durability 

Conduct in-depth investigations into GBP 

materials' behavior under prolonged exposure to 

cyclic temperature variations and UV radiation. 

This understanding will inform the development 

of materials with enhanced long-term 

performance. 

 

Environmental Impact 

Assessment 

Evaluate the overall environmental impact of 

GBP materials throughout their life cycle, 

considering aspects such as production, usage, 

and disposal. This assessment is essential for 

ensuring the sustainability of these materials in 

alignment with global environmental goals. 

 

Cost-Benefit Analysis 

Perform a thorough cost-benefit analysis to 

determine the economic viability of GBP 

materials compared to traditional alternatives. 

This analysis should consider factors such as 

production costs, maintenance expenses, and 

overall life cycle costs. 

 

Recyclability and 

Reusability 

Investigate the recyclability and reusability of 

GBP materials, exploring methods to enhance 

their eco-friendliness and reduce the 

environmental footprint. Develop strategies for 

effective recycling and reuse in construction and 

other applications. 
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Challenge Recommendations for Future Research  

Standardization and 

Regulations 

Establish standardized testing procedures and 

regulations specific to GBP materials to ensure 

consistent quality and performance. 

Collaboration with regulatory bodies is essential 

to formulate guidelines for the proper usage and 

assessment of these materials. 

 

Innovations in Production 

Techniques 

Explore innovative production techniques to 

enhance the efficiency and scalability of 

manufacturing GBP materials. Investigate 

advancements such as automation and 

sustainable sourcing of raw materials to 

optimize the production process. 

 

 

Long-Term Durability It is crucial to conduct in-depth investigations into the behavior of 

GBP materials when subjected to prolonged exposure to cyclic temperature variations and 

UV radiation. A comprehensive understanding of their durability in these conditions will 

inform the development of materials with enhanced long-term performance. 

Environmental Impact Assessment Evaluate the overall environmental impact of GBP 

materials throughout their life cycle, considering aspects such as production, usage, and 

disposal. This assessment is essential for ensuring the sustainability of these materials in 

alignment with global environmental goals. 

Cost-Benefit Analysis Perform a thorough cost-benefit analysis to determine the economic 

viability of GBP materials compared to traditional alternatives. This analysis should consider 

factors such as production costs, maintenance expenses, and overall life cycle costs. 

Recyclability and Reusability Investigate the recyclability and reusability of GBP materials, 

exploring methods to enhance their eco-friendliness and reduce the environmental footprint. 

Develop strategies for effective recycling and reuse in construction and other applications. 

Standardization and Regulations Establish standardized testing procedures and regulations 

specific to GBP materials to ensure consistent quality and performance. Collaboration with 

regulatory bodies is essential to formulate guidelines for the proper usage and assessment of 

these materials. 

Innovations in Production Techniques Explore innovative production techniques to enhance 

the efficiency and scalability of manufacturing GBP materials. Investigate advancements 

such as automation and sustainable sourcing of raw materials to optimize the production 

process. 

These challenges and research directions pave the way for a comprehensive understanding 

of GBP materials and set the stage for the next phase of advancements in their applications 

and production. The subsequent sections will delve into the potential future prospects and 

recommendations for maximizing the efficacy of GBP materials in construction within 

temperate and Arctic climatic regions. 

4 Conclusion 

In conclusion, this comprehensive exploration of glass-basalt-plastic (GBP) materials 

underscores their significant potential in revolutionizing construction practices within 

temperate and Arctic climatic regions. The unique combination of glass-reinforced plastic 

and basalt fibers in GBP materials imparts qualities such as high tensile strength, exceptional 

flexural strength, low thermal conductivity, favorable density, chemical resistance, impact 

resistance, fire resistance, and overall weather resistance. 
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The study has delved into the nuanced interplay of physical and mechanical properties 

critical for GBP material performance in diverse climates. The outlined physical-mechanical 

properties, detailed in Table 1, present a compelling case for the suitability of GBP materials 

in various applications, ranging from load-bearing structures to insulation applications in 

construction, refrigeration, and aerospace. 

Furthermore, the examination of GBP materials' performance in cold conditions, as 

illustrated in Table 2, elucidates their resilience to extreme cold, making them invaluable in 

regions characterized by low temperatures. The applications of GBP materials in building 

construction, infrastructure projects, and Arctic construction, as expounded in Table 3, 

reinforce their adaptability and suitability for diverse engineering projects. 

However, this promising potential is not without challenges. The identified challenges, 

elucidated in Table 4, emphasize the need for extensive research, particularly in long-term 

durability assessments. The recommendations for future research encompass a holistic 

approach, addressing aspects such as environmental impact assessment, cost-benefit analysis, 

recyclability and reusability, standardization and regulations, and innovations in production 

techniques. 

In light of these challenges and research directions, it is evident that GBP materials hold 

immense promise but require concerted efforts to overcome obstacles and unlock their full 

potential. The ensuing sections have provided a roadmap for future advancements in the 

applications and production of GBP materials. 

As we navigate the evolving landscape of construction materials, continued research, 

collaboration, and innovation will play pivotal roles in harnessing the benefits of GBP 

materials. This study serves as a foundational resource for engineers, designers, and 

researchers, offering insights that contribute to informed decision-making and laying the 

groundwork for the continued development of glass-basalt-plastic materials in construction 

within temperate and Arctic climatic regions. 
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