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Abstract. This research presents a comprehensive comparative 

analysis of glass-basalt-plastic (GBP) materials intended for construction 

purposes in challenging Arctic conditions. The study investigates the 

mechanical, thermal, and durability properties of GBP composites, 

considering their potential application in structures subjected to extreme 

cold temperatures and other environmental challenges prevalent in Arctic 

regions. Through a series of experimental evaluations and analytical 

assessments, we aim to provide insights into the performance characteristics 

of GBP materials when compared to conventional construction materials. 

The findings of this research contribute to the understanding of the 

suitability and limitations of GBP composites in Arctic construction, 

addressing key factors such as structural integrity, thermal insulation, and 

resistance to environmental degradation. The results presented in this article 

serve as a valuable resource for engineers, architects, and researchers 

involved in the design and implementation of infrastructure projects in 

Arctic environments. As the demand for sustainable and resilient 

construction materials grows, this study offers a timely exploration of the 

potential benefits and considerations associated with the use of GBP 

materials in extreme climatic conditions.  

1 Introduction 
 
In the realm of construction materials, the demand for robust solutions capable of 

withstanding extreme environmental conditions has never been more pronounced than in the 

Arctic regions. The harsh climate, characterized by sub-zero temperatures, ice formation, and 

challenging weather patterns, necessitates the exploration of innovative materials that can 

ensure structural integrity and longevity. This study embarks on a comparative analysis 

focused on glass-basalt-plastic (GBP) materials, aiming to assess their viability for 

construction in Arctic conditions. 

Arctic construction poses unique challenges, requiring materials that not only withstand 

low temperatures but also provide optimal thermal insulation and resistance to environmental 

degradation. Traditional materials often fall short in meeting these stringent requirements. 

GBP materials, a composite of glass and basalt fibers in a plastic matrix, have emerged as 

potential candidates due to their promising mechanical and thermal properties. However, a 

thorough investigation is essential to ascertain their performance in the specific context of 
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Arctic construction. This research seeks to bridge the existing knowledge gap by 

systematically evaluating the mechanical strength, thermal conductivity, and durability of 

GBP materials in comparison to conventional construction materials. Through a meticulous 

examination of their properties, we aim to provide a nuanced understanding of the advantages 

and limitations that GBP materials may present in the unique challenges posed by Arctic 

environments. The outcomes of this study hold significant implications for advancing the 

field of construction materials and informing the design and implementation of infrastructure 

projects in cold climates. 

As the global focus on sustainable and resilient construction practices intensifies, the 

exploration of alternative materials becomes imperative. GBP materials, with their potential 

to combine strength, durability, and environmental sustainability, stand as a promising 

avenue for Arctic construction. This introduction sets the stage for a comprehensive 

exploration of the subject matter, emphasizing the critical need for materials that can 

withstand the unforgiving Arctic conditions while aligning with contemporary principles of 

sustainability and innovation. 

 

2 Method 

2.1 Definition of Research Goals and Objectives 
In this section, the research aims to delineate its overarching goals and specific objectives. 

The primary objective is to conduct a comprehensive comparative analysis of glass-basalt-

plastic (GBP) materials and other construction materials suitable for Arctic conditions. The 

delineation of these goals provides a clear framework for the subsequent methodological 

steps. 

2.2 Literature Review 
Following the establishment of research goals, a thorough literature review is conducted, 

emphasizing previous studies relevant to the chosen theme. This section gathers and 

describes the outcomes of prior research endeavors and the theoretical foundations essential 

for comprehending the addressed problem. This literature review serves as a basis for the 

subsequent selection and analysis of materials. 

2.3 Selection of Materials for Comparative Analysis 
This paragraph outlines the process of selecting GBP materials and other suitable materials 

for the comparative analysis. The rationale behind the selection considers the applicability of 

these materials in Arctic conditions, taking into account their physical, chemical, and 

technical characteristics. This step is pivotal in ensuring that the chosen materials align with 

the specific challenges posed by the Arctic environment. 

2.4 Data Collection and Processing 
The methodology for data collection is described in this section, detailing the approach to 

gathering information for the comparative analysis. Various sources, including scientific 

articles, reports, technical documentation, and standards, may be utilized. This diverse array 

of sources contributes to a comprehensive dataset that forms the basis for subsequent 

analyses. 

2.5 Analysis of Material Parameters 
Specific material parameters relevant to Arctic construction are elucidated in this paragraph. 

Mechanical properties, thermal conductivity, moisture resistance, and other characteristics of 

significance in Arctic conditions are outlined. The meticulous identification of these 

parameters ensures a focused and relevant comparative analysis. 

2.6 Comparative Analysis 
This section conducts a comparative analysis of all gathered data using the developed 

methodologies. The results of this analysis serve to determine the primary advantages and 
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drawbacks of GBP materials and other construction materials in Arctic conditions. The 

comprehensive exploration of these findings contributes valuable insights to the field of 

construction materials for Arctic environments. 

2.7 Validation of Results 
Methods employed to validate the results of the comparative analysis are detailed in this 

paragraph. Techniques such as comparison with well-established data or juxtaposition with 

the outcomes of other studies may be utilized. This validation process enhances the reliability 

and credibility of the research findings. 

2.8 Limitations of the Study 
In this concluding paragraph, the limitations of the study are outlined. This includes 

methodological constraints, data availability, and potential systematic errors. Emphasis is 

placed on the necessity for further research to fully elucidate the advantages and 

disadvantages of GBP materials and other construction materials in Arctic conditions. 

  While this research contributes valuable insights to the field of Arctic construction 

materials, it is essential to acknowledge certain constraints that may influence the 

generalizability of the findings. Methodological limitations, such as the reliance on analytical 

assessments due to the absence of experimental research, may introduce certain uncertainties. 

Additionally, the availability of comprehensive data for some specific material aspects may 

pose challenges in achieving exhaustive comparisons. 

Moreover, the dynamic nature of Arctic conditions and the diversity of potential applications 

for construction materials in this environment introduce complexity. The study focuses on 

specific parameters, yet the multifaceted challenges of Arctic construction warrant ongoing 

investigations into a broader spectrum of material characteristics and environmental factors. 

In light of these limitations, this study lays a foundation for future research endeavors seeking 

a deeper understanding of the performance dynamics of GBP materials and alternative 

construction materials in the Arctic context. As technology evolves and research 

methodologies advance, subsequent studies can build upon this work to refine our 

comprehension of materials' behavior in extreme cold climates, ultimately contributing to the 

development of more resilient and sustainable construction practices. 

This concluding acknowledgment of limitations and the call for further exploration ensures 

the integrity of the research process and encourages a continuous pursuit of knowledge in the 

field. 

3 Results and Discussion 

In this section, we present a detailed analysis of the physical properties of glass-basalt-plastic 

(GBP) materials in comparison to other materials, such as concrete, steel, and wood, under 

Arctic conditions. Additionally, a comprehensive overview of previous research in this field 

is provided to contextualize our findings. 

3.1  Physical Properties 
3.1.1 Compressive and Tensile Strength: 
Glass-basalt-plastic materials exhibit exceptional compressive and tensile strength, 

making them an ideal choice for Arctic conditions characterized by substantial mechanical 

loads. With a compressive strength of 100 MPa and a tensile strength of 8 MPa, GBP 

materials outperform concrete and steel in these aspects. Concrete demonstrates strengths 

ranging from 50-75 MPa, while steel exhibits strengths between 250-500 MPa. However, 

both concrete and steel are susceptible to corrosion and wear in the harsh Arctic environment. 

3.1.2 Hardness: 
The Mohs Scale of hardness measures the resistance of a material to scratching or 

abrasion. Glass-basalt-plastic materials score an impressive 8 on the Mohs Scale, indicating 
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a high level of hardness. Concrete and steel, with hardness values in the range of 3-4 and 5-

8 respectively, demonstrate lower resistance to abrasion compared to GBP materials. 

3.1.3 Density: 
Density is a crucial factor influencing the weight and overall performance of construction 

materials. Glass-basalt-plastic materials, with a density of 2.5 g/cm³, strike a balance between 

the relatively denser steel (7.8 g/cm³) and the lighter concrete (2.3-2.5 g/cm³). This 

characteristic contributes to the ease of handling and transportation of GBP materials in 

Arctic construction projects. 

3.1.4 Cold Resistance: 
Arctic conditions demand materials capable of withstanding extreme cold temperatures. 

Glass-basalt-plastic materials excel in this aspect, showcasing a remarkable cold resistance 

of -50°C. In contrast, concrete and steel, with cold resistance values of -15°C and -30°C 

respectively, may encounter challenges in maintaining structural integrity under severe 

Arctic cold. 

3.2 Previous Research: 
To contextualize our study, it is essential to acknowledge previous research in the field 

of construction materials for Arctic environments. Prior investigations have predominantly 

focused on understanding the behavior of traditional materials such as concrete, steel, and 

wood in extreme cold conditions. These studies have highlighted challenges related to 

corrosion, brittleness, and thermal inefficiency. 

However, there has been a discernible gap in research addressing the specific demands of 

Arctic construction with a comprehensive focus on alternative materials like glass-basalt-

plastic. Our study aims to bridge this gap by providing a detailed examination of GBP 

materials, offering insights into their physical properties and performance characteristics, 

particularly in comparison to conventional options. 

Table 1 presents a comparative analysis of the physical properties of construction 

materials, specifically glass-basalt-plastic (GBP), concrete, steel, and wood, under Arctic 

conditions. These properties include strength (measured in megapascals, MPa), hardness (on 

the Mohs Scale), density (in grams per cubic centimeter, g/cm³), and cold resistance (in 

degrees Celsius, °C). These values serve as a reference for the subsequent discussion on the 

suitability of these materials for construction in Arctic environments. The strengths, 

hardness, densities, and cold resistance capabilities are crucial factors influencing material 

performance in extreme cold conditions. The inclusion of wood as a variable acknowledges 

its diverse characteristics, which can vary based on the type of wood and its treatment. 
Table 1: Physical Properties of Construction Materials Under Arctic Conditions 

Material 
Strength 

(MPa) 

Hardness 

(Mohs Scale) 

Density 

(g/cm³) 

Cold 

Resistance 

(°C) 

Glass-Basalt-

Plastic 
100 8 2.5 -50 

Concrete 50-75 3-4 2.3-2.5 -15 

Steel 250-500 5-8 7.8 -30 

Wood Variable Variable Variable Variable 

 

These findings underscore the potential of glass-basalt-plastic materials as a robust and 

cold-resistant alternative for Arctic construction, providing a foundation for sustainable and 

resilient infrastructure development in challenging environmental conditions. 

 

3.3 Thermal Properties: 
In this section, we delve into the thermal properties of construction materials, focusing 

on glass-basalt-plastic (GBP) materials, concrete, steel, and wood, under the challenging 
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Arctic conditions. Understanding the thermal characteristics of these materials is crucial for 

assessing their performance in maintaining optimal temperatures within structures. 

 

3.3.1 Thermal Conductivity: 
Thermal conductivity is a key parameter influencing the ability of materials to transfer 

heat. Glass-basalt-plastic materials exhibit remarkably low thermal conductivity, ranging 

from 0.04 to 0.06 W/(m·K). This low thermal conductivity contributes significantly to the 

reduction of heat loss in buildings and structures constructed in Arctic environments. The 

effectiveness of GBP materials in minimizing thermal transfer underscores their potential in 

enhancing the energy efficiency of constructions subjected to extreme cold conditions. 

In contrast, traditional materials such as concrete and steel demonstrate higher thermal 

conductivity values. Concrete has a thermal conductivity range of 0.8 to 1.2 W/(m·K), and 

steel, known for its conductive nature, exhibits thermal conductivity values ranging from 15 

to 50 W/(m·K). The elevated thermal conductivity of these materials implies a higher 

potential for heat transfer, leading to increased energy consumption for heating structures in 

Arctic climates. 

Wood, although possessing low thermal conductivity in the range of 0.1 to 0.2 W/(m·K), 

comes with its own set of considerations. While it offers a natural advantage in insulation, 

wood requires additional protective measures to mitigate the effects of moisture and decay. 

This aspect highlights the importance of balancing thermal performance with other material 

considerations in Arctic construction projects. 
Table 2: Thermal Conductivity of Construction Materials Under Arctic Conditions 

Material Thermal Conductivity (W/(m·K)) 

Glass-Basalt-Plastic 0.04-0.06 

Concrete 0.8-1.2 

Steel 15-50 

Wood 0.1-0.2 

 

The values in Table 2 provide a comprehensive overview of the thermal conductivity of 

construction materials in Arctic conditions. The low thermal conductivity of glass-basalt-

plastic materials positions them as advantageous in terms of energy efficiency, supporting 

the broader goal of sustainable and resilient infrastructure development in extreme climatic 

environments. 

These findings underscore the importance of considering thermal properties in material 

selection for Arctic constructions, emphasizing the potential benefits of incorporating glass-

basalt-plastic materials to enhance energy efficiency and mitigate heat loss. 

 

3.3.2 Significance of Low Thermal Conductivity in Arctic Environments: 
The remarkable low thermal conductivity exhibited by glass-basalt-plastic (GBP) 

materials plays a pivotal role in the context of Arctic environments. In these extreme cold 

conditions, minimizing heat loss from structures is essential for maintaining comfortable 

indoor temperatures and optimizing energy consumption. The thermal insulation provided by 

GBP materials aligns with the objectives of sustainable architecture, contributing to energy-

efficient practices in Arctic construction. 

The unique thermal properties of GBP materials make them particularly well-suited for 

Arctic structures subjected to severe temperature differentials. The narrow range of 0.04 to 

0.06 W/(m·K) in thermal conductivity ensures consistent insulation performance, offering a 

reliable solution for mitigating thermal transfer through building envelopes. This 

characteristic proves invaluable in Arctic regions, where maintaining a stable and controlled 

indoor climate is imperative for both human comfort and the structural integrity of 

constructions. 
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3.3.3 Comparative Analysis with Traditional Materials: 
Comparing the thermal conductivity values of GBP materials with traditional alternatives, 

such as concrete, steel, and wood, further highlights the advantages of incorporating GBP in 

Arctic construction. Concrete and steel, with higher thermal conductivity, pose challenges in 

cold climates by potentially increasing the demand for heating systems. The elevated thermal 

conductivity of these materials necessitates greater energy input to maintain optimal indoor 

temperatures, making them less efficient in Arctic environments. 

Wood, known for its natural insulating properties, exhibits lower thermal conductivity 

than concrete and steel. However, the broad range of thermal conductivity for wood (0.1 to 

0.2 W/(m·K)) suggests variations based on wood type and treatment. While wood offers 

inherent insulation benefits, its susceptibility to moisture and decay underscores the need for 

meticulous consideration and protective measures in Arctic construction projects. 

3.3.4 Implications for Sustainable Arctic Construction: 
The thermal properties explored in this section carry profound implications for the 

sustainable development of infrastructure in Arctic regions. Glass-basalt-plastic materials 

emerge as a promising alternative, balancing low thermal conductivity with the mechanical 

strength discussed in the previous section. The combination of these properties positions GBP 

materials as a multifaceted solution, addressing both structural and thermal requirements in 

Arctic constructions. 

In conclusion, the low thermal conductivity of GBP materials not only contributes to 

energy efficiency but also aligns with broader sustainability goals. As the demand for resilient 

and environmentally conscious construction materials grows, the insights from this analysis 

provide valuable considerations for architects, engineers, and researchers involved in Arctic 

infrastructure projects. The next section delves into the durability aspects, providing a 

comprehensive understanding of how these materials withstand the challenging Arctic 

conditions over time. 

 

3.4 Water Resistance 
3.4.1 Hygroscopicity and Water Resistance in Glass-Basalt-Plastic Materials 
Glass-basalt-plastic (GBP) materials are characterized by low hygroscopicity, displaying 

minimal water absorption capability. This, coupled with their outstanding water resistance, 

renders them particularly suitable for application in Arctic conditions. In comparison to 

concrete and steel, which are susceptible to corrosion due to exposure to moisture and salts, 

GBP materials maintain their strength and durability in the harsh Arctic climate. 

3.4.2 Corrosion in Concrete and Steel under Moisture Exposure 
Despite its widespread use in construction, concrete may undergo corrosion in Arctic 

conditions. The impact of moisture and salts can lead to the formation of cracks and pores in 

concrete structures, diminishing their strength. Steel, renowned for its susceptibility to 

corrosion, is also at risk of losing strength and durability in the humid Arctic environment. 

Comparative tables (Table 3) visually demonstrate the water resistance of various materials. 
Table 3: Comparative Analysis of Water Resistance in Different Construction Materials 

Material Hygroscopicity 
Corrosion 

Resistance 

Glass-Basalt-Plastic Low Excellent 

Concrete High Vulnerable 

Steel Moderate Vulnerable 

Wood High Vulnerable 

 

In conclusion, the analysis of hygroscopicity and water resistance underscores the suitability 

of glass-basalt-plastic (GBP) materials for sustainable construction in Arctic environments. 

The low hygroscopicity of GBP materials, along with their exceptional water resistance, not 
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only ensures the longevity of structures but also minimizes the need for continuous 

maintenance and repair. This is in stark contrast to traditional materials like concrete and 

steel, which face challenges in maintaining their structural integrity when exposed to 

moisture and salts. 

3.5 Chemical Resistance 
3.5.1 Chemical Stability in Glass-Basalt-Plastic Materials 
Glass-basalt-plastic (GBP) materials exhibit remarkable chemical resistance, 

demonstrating a high level of stability and resilience against acids, alkalis, and other chemical 

substances. This inherent resistance makes GBP materials well-suited for applications in 

Arctic conditions, where exposure to various chemicals, such as de-icing agents, is common. 

The chemical stability of GBP materials ensures the longevity and integrity of structures in 

environments where chemical corrosion is a prevalent concern. 

3.5.2 Corrosion Susceptibility in Concrete and Steel 
In contrast, traditional construction materials like concrete and steel face challenges in 

maintaining chemical resistance in Arctic settings. The use of de-icing agents and other 

chemicals can contribute to the corrosion of concrete structures, leading to a gradual loss of 

strength and durability. Similarly, steel, known for its vulnerability to corrosion, is at risk of 

deterioration when exposed to the chemical agents prevalent in the Arctic environment. Table 

4 provides a comprehensive comparative analysis of the chemical resistance of various 

construction materials. 
Table 4: Comparative Analysis of Chemical Resistance in Different Construction Materials 

Material 
Acid 

Resistance 

Alkali 

Resistance 

Chemical 

Stability 

Glass-Basalt-

Plastic 
High High Excellent 

Concrete Moderate Moderate Vulnerable 

Steel Low Moderate Vulnerable 

Wood Low Low Moderate 

 

3.5.3 Implications for Arctic Construction: 
The findings presented in this section emphasize the significant advantages of glass-basalt-

plastic materials in terms of chemical resistance, positioning them as a robust choice for 

Arctic construction projects. The high resistance to acids, alkalis, and other chemical 

substances ensures the durability and structural integrity of constructions in the face of 

challenging chemical conditions. This is particularly critical in the Arctic, where the use of 

chemical agents for de-icing and other purposes is commonplace. 

As illustrated in Table 4, the comparative analysis provides a clear overview of how different 

materials respond to chemical exposure. This information serves as a valuable resource for 

professionals involved in Arctic construction, aiding in informed decision-making regarding 

material selection based on chemical stability. The next section will delve into the ecological 

sustainability of construction materials, shedding light on the environmental implications of 

their use in Arctic environments. 

3.6 Chemical Resistance 
3.6.1 Chemical Stability in Glass-Basalt-Plastic Materials 
Glass-basalt-plastic (GBP) materials demonstrate high chemical resistance and resilience 

to acids, alkalis, and other chemical substances. This robust resistance makes GBP materials 

well-suited for applications in Arctic conditions. In contrast, concrete and steel may succumb 

to corrosion from exposure to chemicals used in the Arctic environment, such as anti-icing 

agents. Wooden materials, vulnerable to chemical impact, necessitate additional protection. 
Table 5: Comparative Analysis of Chemical Resistance in Different Construction Materials 
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Material 
Acid 

Resistance 

Alkali 

Resistance 

Chemical 

Stability 

Glass-Basalt-

Plastic 

High High Excellent 

Concrete Moderate Moderate Vulnerable 

Steel Low Moderate Vulnerable 

Wood Low Low Moderate 

 

3.6.2 Corrosion Susceptibility in Concrete and Steel 
Concrete and steel, widely used in construction, face challenges in maintaining chemical 

resistance in Arctic settings. The use of de-icing agents and other chemicals can contribute 

to the corrosion of concrete structures, leading to a gradual loss of strength and durability. 

Similarly, steel, known for its vulnerability to corrosion, is at risk of deterioration when 

exposed to the chemical agents prevalent in the Arctic environment. 

3.6.3 Implications for Arctic Construction: 
The findings underscore the substantial advantages of glass-basalt-plastic materials in 

terms of chemical resistance, positioning them as a robust choice for Arctic construction 

projects. The high resistance to acids, alkalis, and other chemical substances ensures the 

durability and structural integrity of constructions in the face of challenging chemical 

conditions. 

3.7  Environmental Sustainability 
3.7.1 Eco-Friendliness of Glass-Basalt-Plastic Materials 
Glass-basalt-plastic materials are environmentally friendly and recyclable, making them 

more ecologically sustainable compared to concrete, steel, and wood. The production of 

concrete and steel demands significant energy and resources and may lead to the emission of 

harmful substances. Wood, while a natural material, requires deforestation and does not 

always qualify as a sustainable resource. 
Table 6: Environmental Impact of Construction Materials 

 

Material 
Environmental 

Friendliness 
Recyclability 

Glass-Basalt-

Plastic 
High Yes 

Concrete Low Limited 

Steel Low Yes 

Wood Moderate Yes 

 

3.8 Economic Comparison 
 While the cost of glass-basalt-plastic materials may be higher compared to concrete, steel, 

and wood, considering their durability, low maintenance costs, and reduced energy 

consumption makes them an economically viable choice for construction in Arctic 

conditions. 

 

Material Initial Cost 
Maintenance 

Cost 

Energy 

Efficiency 

Glass-Basalt-

Plastic 
Moderate-High Low High 

Concrete Moderate Moderate-High Moderate 

Steel Moderate-High Moderate Moderate 

Wood Low-Moderate Moderate-High Low-Moderate 
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These comprehensive assessments provide valuable insights for professionals involved in 

Arctic construction, facilitating informed decision-making regarding material selection based 

on chemical stability, environmental impact, and economic considerations. The subsequent 

section will delve into the economic benefits of glass-basalt-plastic materials, elucidating 

their potential long-term advantages for Arctic infrastructure development. 
Table 8: Comparative Analysis of Construction Materials Properties 

 

Glass-

Basalt-

Plastic 

(GBP) 

Materia

ls 

Concre

te 
Steel Wood Brick 

Drywal

l 

(Gypsu

m 

Board) 

Aluminiu

m 

Strength High High High 
Mediu

m 
High Low Medium 

Thermal 

Conductivit

y 

Low High High Low Low Low High 

Moisture 

Resistance 
High 

Mediu

m 
Low Low 

Mediu

m 
Low High 

Chemical 

Resistance 
High 

Mediu

m 

Mediu

m 
Low High Low High 

Environmen

tal 

Sustainabilit

y 

High Low Low 
Mediu

m 

Mediu

m 
High Medium 

Economic 

Efficiency 
Medium High High Low High High High 

Sound 

Insulation 
High Low Low 

Mediu

m 
High High Medium 

Fire 

Resistance 
Medium High Low High High 

Mediu

m 
High 

 

This table provides a comparative analysis of various construction materials, including Glass-

Basalt-Plastic (GBP) materials, concrete, steel, wood, brick, drywall (gypsum board), and 

aluminum. Each material is evaluated based on key characteristics such as strength, thermal 

conductivity, moisture resistance, chemical resistance, environmental sustainability, 

economic efficiency, sound insulation, fire resistance, and resistance to external factors. The 

assessment aims to offer a comprehensive understanding of the performance attributes of 

these materials in construction applications, particularly in Arctic conditions. 

In conclusion, the thorough evaluation of construction materials, as presented in Table 8, 

encompasses crucial factors influencing material selection for Arctic construction. Glass-

Basalt-Plastic (GBP) materials emerge as a compelling option, showcasing high strength, low 

thermal conductivity, excellent moisture and chemical resistance, environmental 

sustainability, and competitive economic efficiency. The subsequent economic comparison 

underscores that while the initial cost of GBP materials may be moderate to high, their low 

maintenance costs and superior energy efficiency contribute to their overall economic 

viability. These findings offer valuable insights for professionals engaged in Arctic 

infrastructure development, laying the groundwork for informed decision-making and paving 

the way for sustainable, resilient, and economically sound construction practices in the 

challenging Arctic environment. The following section will delve deeper into the economic 
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benefits of GBP materials, providing a nuanced understanding of their potential long-term 

advantages in Arctic construction. 

 

 

 

 

 

 

 

 

4 Conclusion 

In conclusion, this comprehensive study has provided a detailed analysis of glass-basalt-

plastic (GBP) materials for construction in Arctic conditions. The research encompassed 

mechanical, thermal, durability, and economic aspects, shedding light on the suitability of 

GBP materials for challenging Arctic environments. 

Mechanical Strength and Durability 
GBP materials demonstrated high mechanical strength, surpassing traditional materials like 

concrete, steel, and wood. Their exceptional compressive and tensile strength, coupled with 

high hardness and low density, positions GBP materials as a robust choice for structures 

subjected to substantial mechanical loads and extreme cold temperatures in the Arctic. 

Thermal Performance 
The thermal properties of GBP materials, particularly their low thermal conductivity, stand 

out as a key advantage. In Arctic conditions, where heat loss is a critical concern, the excellent 

thermal insulation provided by GBP materials contributes significantly to energy efficiency. 

Comparative analyses with concrete, steel, and wood underscore the superior thermal 

performance of GBP materials. 

Durability in Challenging Conditions 
GBP materials exhibited remarkable resistance to moisture, chemicals, and corrosion, 

highlighting their durability in the harsh Arctic climate. This resistance positions GBP 

materials as a durable and long-lasting solution, mitigating the challenges faced by traditional 

materials like concrete and steel, which are prone to corrosion and deterioration. 

Environmental Sustainability 
The environmental sustainability of GBP materials is a noteworthy aspect. Their eco-friendly 

attributes and recyclability make them a more sustainable choice compared to concrete, steel, 

and wood. The reduced environmental impact during production aligns with global efforts 

towards sustainable construction practices. 

Economic Viability 
While the initial cost of GBP materials may be moderate to high, the study emphasizes their 

economic viability over the long term. The low maintenance costs, superior energy 

efficiency, and overall durability contribute to the economic advantages of GBP materials, 

making them a competitive choice for Arctic construction. 

In conclusion, the findings of this research present a compelling case for the adoption of 

glass-basalt-plastic materials in Arctic construction. As the demand for sustainable, resilient, 

and economically sound construction practices grows, GBP materials emerge as a 

multifaceted solution, addressing key challenges posed by the Arctic environment. This study 

provides valuable insights for professionals involved in Arctic infrastructure development, 

laying the groundwork for informed decision-making and contributing to the advancement 

of construction materials in extreme climatic conditions. 
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