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ABSTRACT: The construction industry is facing increasing pressure to adopt sustainable practices to mitigate 

environmental impacts and address resource scarcity. Sustainable construction materials play a pivotal role in achieving 

these goals by reducing carbon emissions, minimizing waste generation, and promoting circular economy principles. 

This research article provides a comprehensive review of advancements in sustainable construction materials, 

encompassing various categories such as recycled materials, bio-based materials, and low-carbon alternatives. It 

explores a wide array of materials such as Human Hair fiber, bamboo, coconut fiber, and more. Each material's 

sustainable attributes, including recyclability, durability, energy efficiency, and reduced environmental impact, are 

thoroughly examined. Furthermore, the review investigates the manufacturing processes, life cycle assessment, and 

environmental performance of these materials. It discusses the challenges and barriers to the widespread adoption of 

sustainable construction materials, including cost considerations, regulatory hurdles, and technological limitations. 
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I. INTRODUCTION 
 

1.1 SUSTAINABLE CONSTRUCTION MATERIAL 
Sustainable construction materials are materials used in the building industry that are sourced, manufactured, and 

utilized in a manner that reduces environmental impact, conserves resources, and promotes social equity. These 

materials are selected based on their ability to meet the needs of the present without compromising the ability of future 

generations to meet their own needs, as defined by the principles of sustainability. Sustainable construction materials 

aim to address key challenges faced by the construction industry, including resource depletion, pollution, carbon 

emissions, and waste generation, while also enhancing the overall performance and resilience of built environments. 

Several characteristics define sustainable construction materials: 

1. Environmental Impact: Sustainable construction materials minimize environmental impact throughout their 

lifecycle, from raw material extraction and manufacturing to use and disposal. This includes reducing energy 

consumption, greenhouse gas emissions, water usage, and waste generation associated with material 

production and construction processes. 

2. Resource Conservation: Sustainable construction materials prioritize the efficient use of natural resources by 

utilizing renewable resources, recycled materials, and low-impact alternatives. This helps conserve finite 

resources, minimize habitat destruction, and reduce dependence on virgin materials. 

3. Durability and Longevity: Sustainable construction materials are designed to be durable, resilient, and long-

lasting, minimizing the need for frequent repairs, replacements, and maintenance. Durable materials contribute 

to the longevity of buildings and infrastructure, reducing life cycle costs and minimizing environmental impact 

over time. 

4. Energy Efficiency: Sustainable construction materials contribute to energy efficiency by improving the 

thermal performance of buildings, reducing energy consumption for heating, cooling, and lighting. Energy-

efficient materials, such as insulation, windows, and reflective roofing, help optimize building energy use and 

reduce greenhouse gas emissions. 

5. Health and Well-being: Sustainable construction materials prioritize occupant health and well-being by 

minimizing exposure to harmful chemicals, toxins, and pollutants. Low-VOC (volatile organic compound) 

materials, non-toxic finishes, and natural ventilation systems help create healthier indoor environments, 

improving indoor air quality and occupant comfort. 
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6. Social Equity: Sustainable construction materials consider social equity by promoting fair labor practices, 

supporting local economies, and enhancing community resilience. Ethical sourcing, fair trade practices, and 

community engagement initiatives ensure that construction materials are produced and utilized in a socially 

responsible manner, benefiting local communities and workers. 

 

Examples of sustainable construction materials include recycled aggregates, bamboo, hempcrete, recycled plastics, fly 

ash concrete, straw bale construction, low-VOC paints and finishes, natural and recycled insulation, and renewable 

energy systems. By incorporating these materials into building projects, stakeholders can contribute to the creation of 

more environmentally responsible, resource-efficient, and resilient built environments that support the well-being of 

both people and the planet. 

 

1.2 FIBER REINFORCED CONCRETE  Fiber reinforced concrete (FRC) is a composite material composed of 

cementitious materials, aggregates, and discrete fibers dispersed throughout the concrete matrix. These fibers, typically 

made of materials such as steel, glass, synthetic polymers, or natural fibers like bamboo or jute, coconut, are added to 

the concrete mix to enhance its mechanical properties and performance characteristics. FRC offers several advantages 

over conventional concrete, including increased tensile strength, improved crack resistance, enhanced durability, and 

reduced maintenance requirements. One of the primary benefits of fiber reinforced concrete is its ability to enhance the 

tensile strength and ductility of concrete, which is traditionally weak in tension. The addition of fibers helps distribute 

tensile stresses more evenly throughout the concrete matrix, preventing the propagation of cracks and enhancing the 

structural integrity of the material. This increased ductility makes FRC particularly suitable for applications subjected 

to dynamic or impact loading, such as pavements, bridge decks, and industrial floors, where cracking and spalling are 

common concerns. Moreover, fiber reinforced concrete exhibits improved resistance to shrinkage cracking and thermal 

cracking, which are common challenges associated with traditional concrete. The fibers act as micro-reinforcements 

within the concrete matrix, bridging cracks and reducing crack widths, thereby minimizing the ingress of moisture, 

chlorides, and other deleterious substances that can cause corrosion and deterioration of reinforcement. Fiber reinforced 

concrete also offers enhanced durability and longevity compared to conventional concrete. The incorporation of fibers 

provides protection against abrasion, erosion, and chemical attack, making FRC suitable for applications in aggressive 

environments such as marine structures, wastewater treatment facilities, and highway infrastructure. Additionally, FRC 

can withstand freeze-thaw cycles and exposure to harsh weather conditions, reducing the need for frequent repairs and 

maintenance. The versatility of fiber reinforced concrete extends beyond its mechanical properties, as it also offers 

aesthetic and design advantages. With a wide range of fiber types, lengths, and orientations available, FRC can be 

tailored to meet specific design requirements and architectural aesthetics. Decorative finishes, textures, and patterns can 

be achieved using FRC, enhancing the visual appeal of structures while maintaining structural integrity and 

performance. Fiber reinforced concrete represents a versatile and sustainable construction material that offers numerous 

advantages over conventional concrete. By enhancing tensile strength, crack resistance, durability, and design 

flexibility, FRC provides an attractive solution for a wide range of structural and architectural applications. As research 

and development in fiber technology continue to advance, the potential for innovation and optimization of FRC in 

construction projects is vast, paving the way for more resilient, efficient, and aesthetically pleasing built environments. 

1.4 COCONUT FIBER REINFORCED CONCRETE Coconut fiber reinforced concrete (CFRC) is a type of fiber-

reinforced concrete that incorporates coconut fibers as a reinforcement material. These fibers, derived from the husk or 

coir of coconuts, are added to the concrete mix to improve its mechanical properties, and enhance its performance 

characteristics. CFRC offers several advantages over conventional concrete, including increased tensile strength, 

improved crack resistance, enhanced durability, and reduced environmental impact. One of the key benefits of coconut 

fiber reinforced concrete is its ability to enhance the tensile strength and ductility of concrete. Coconut fibers, with their 

high aspect ratio and inherent strength, act as micro-reinforcements within the concrete matrix, helping to distribute 

tensile stresses more evenly and prevent the propagation of cracks. This increased ductility makes CFRC particularly 

suitable for applications subjected to dynamic or impact loading, such as pavements, bridge decks, and industrial floors. 
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Moreover, CFRC exhibits improved resistance to shrinkage cracking and thermal cracking compared to conventional 

concrete. The incorporation of coconut fibers helps mitigate shrinkage and temperature-induced stresses, reducing the 

likelihood of cracking and enhancing the overall durability of the material. This makes CFRC well-suited for use in 

environments with fluctuating temperatures and moisture conditions. In addition to its mechanical properties, coconut 

fiber reinforced concrete offers environmental benefits due to the renewable and biodegradable nature of coconut 

fibers. Unlike synthetic fibers, which are derived from non-renewable resources and may have a significant 

environmental footprint, coconut fibers are a byproduct of the coconut industry and are readily available in regions 

where coconut cultivation is prevalent. By utilizing coconut fibers as a reinforcement material, CFRC promotes 

sustainable practices and reduces reliance on traditional materials with higher environmental impacts. Furthermore, 

CFRC can contribute to waste reduction and resource conservation by utilizing agricultural byproducts that would 

otherwise be discarded or burned. The incorporation of coconut fibers into concrete not only adds value to these waste 

materials but also helps alleviate disposal challenges and environmental pollution associated with coconut husk waste. 

This aligns with principles of circular economy and sustainable development, promoting the efficient use of natural 

resources and the reduction of waste in construction activities. Coconut fiber reinforced concrete represents a 

sustainable and environmentally friendly alternative to conventional concrete, offering improved mechanical properties, 

enhanced durability, and reduced environmental impact. By harnessing the inherent strength and renewable nature of 

coconut fibers, CFRC contributes to the development of more resilient, efficient, and eco-friendly construction 

materials. As research and development in CFRC continue to advance, the potential for innovation and optimization in 

construction applications is vast, paving the way for more sustainable and resilient built environments. 

 

1.5 BAMBOO FIBER REINFORCED CONCRETE Bamboo fiber reinforced concrete (BFRC) is a type of fiber-

reinforced concrete that incorporates bamboo fibers as a reinforcement material. These fibers, derived from the stalks or 

culms of bamboo plants, are added to the concrete mix to enhance its mechanical properties and performance 

characteristics. BFRC offers several advantages over conventional concrete, including increased tensile strength, 

improved crack resistance, enhanced durability, and reduced environmental impact. One of the primary benefits of 

bamboo fiber reinforced concrete is its ability to enhance the tensile strength and ductility of concrete. Bamboo fibers, 

with their high aspect ratio and inherent strength, act as micro-reinforcements within the concrete matrix, helping to 

distribute tensile stresses more evenly and prevent the propagation of cracks. This increased ductility makes BFRC 

particularly suitable for applications subjected to dynamic or impact loading, such as pavements, bridge decks, and 

industrial floors. 
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Moreover, BFRC exhibits improved resistance to shrinkage cracking and thermal cracking compared to conventional 

concrete. The incorporation of bamboo fibers helps mitigate shrinkage and temperature-induced stresses, reducing the 

likelihood of cracking and enhancing the overall durability of the material. This makes BFRC well-suited for use in 

environments with fluctuating temperatures and moisture conditions. In addition to its mechanical properties, bamboo 

fiber reinforced concrete offers environmental benefits due to the renewable and sustainable nature of bamboo fibers. 

Bamboo is a rapidly renewable resource that grows quickly and can be harvested sustainably without depleting natural 

ecosystems. By utilizing bamboo fibers as a reinforcement material, BFRC promotes sustainable practices and reduces 

reliance on traditional materials with higher environmental impacts. Furthermore, BFRC can contribute to carbon 

sequestration and climate change mitigation by utilizing bamboo fibers, which are composed primarily of cellulose, a 

carbon-rich organic compound. By sequestering carbon dioxide within the concrete matrix, BFRC helps offset 

greenhouse gas emissions and contributes to the reduction of carbon footprints associated with construction activities. 

This aligns with goals of sustainability and environmental stewardship, promoting the use of low-carbon materials in 

construction projects. Bamboo fiber reinforced concrete represents a sustainable and environmentally friendly 

alternative to conventional concrete, offering improved mechanical properties, enhanced durability, and reduced 

environmental impact. By harnessing the strength and sustainability of bamboo fibers, BFRC contributes to the 

development of more resilient, efficient, and eco-friendly construction materials. As research and development in 

BFRC continue to advance, the potential for innovation and optimization in construction applications is vast, paving the 

way for more sustainable and resilient built environments. 

 

1.6 HUMAN HAIR FIBER REINFORCED CONCRETE Human hair fiber reinforced concrete (HHFRC) is a novel 

type of fiber-reinforced concrete that incorporates human hair fibers as a reinforcement material. This innovative 

approach utilizes human hair, a readily available and renewable resource, to enhance the mechanical properties and 

performance characteristics of concrete. HHFRC offers several advantages over conventional concrete, including 

increased tensile strength, improved crack resistance, enhanced durability, and potential environmental benefits. One of 

the primary benefits of human hair fiber reinforced concrete is its ability to enhance the tensile strength and ductility of 

concrete. Human hair fibers, despite being lightweight and flexible, possess remarkable tensile strength and high aspect 

ratio, making them effective reinforcements within the concrete matrix. These fibers help distribute tensile stresses 

more evenly and prevent the propagation of cracks, thereby improving the structural integrity and performance of the 

material. 
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Moreover, HHFRC exhibits improved resistance to shrinkage cracking and thermal cracking compared to conventional 

concrete. The incorporation of human hair fibers helps mitigate shrinkage and temperature-induced stresses, reducing 

the likelihood of cracking and enhancing the overall durability of the material. This makes HHFRC well-suited for use 

in various structural and non-structural applications, including pavements, buildings, and precast elements. In addition 

to its mechanical properties, human hair fiber reinforced concrete offers potential environmental benefits due to the 

sustainable and renewable nature of human hair. Human hair is a byproduct of various industries, such as salons, 

barbershops, and wig manufacturers, and is often disposed of as waste. By repurposing human hair fibers as 

reinforcement material in concrete, HHFRC promotes waste reduction and resource conservation, contributing to a 

circular economy and sustainable construction practices. Furthermore, HHFRC can contribute to the reduction of 

carbon emissions and environmental pollution associated with traditional construction materials. Human hair fibers are 

composed primarily of keratin, a protein-rich organic compound that sequesters carbon dioxide from the atmosphere. 

By incorporating human hair fibers into the concrete matrix, HHFRC helps offset greenhouse gas emissions and 

contributes to the mitigation of climate change impacts associated with construction activities. Human hair fiber 

reinforced concrete represents a sustainable and innovative approach to construction materials, offering improved 

mechanical properties, enhanced durability, and potential environmental benefits. By harnessing the strength and 

sustainability of human hair fibers, HHFRC contributes to the development of more resilient, efficient, and eco-friendly 

building materials. As research and development in HHFRC continue to advance, the potential for innovation and 

optimization in construction applications is vast, paving the way for more sustainable and resilient built environments. 

 

1.7 SCOPE OF THE PRESENT STUDY  

The scope of the present study on sustainable construction materials encompasses a comprehensive examination of 

various aspects related to the development, application, and implications of these materials within the construction 

industry. The study aims to address the following key areas: 

1. Material Characterization: Conducting an extensive review and analysis of different sustainable 

construction materials, including but not limited to recycled aggregates, bamboo, hempcrete, bio-based 

composites, and recycled plastics. This involves evaluating their mechanical properties, durability, thermal 

performance, and environmental impact to understand their suitability for different construction applications. 

2. Life Cycle Assessment (LCA): Performing a life cycle assessment of selected sustainable construction 

materials to quantify their environmental footprint across the entire life cycle, from raw material extraction to 

disposal. This includes assessing factors such as energy consumption, greenhouse gas emissions, water usage, 

and waste generation to identify the most environmentally friendly options. 

3. Performance Evaluation: Investigating the performance of sustainable construction materials under various 

environmental conditions, including exposure to moisture, temperature fluctuations, chemical exposure, and 

mechanical loading. This involves conducting laboratory experiments, field trials, and simulation studies to 

assess factors such as strength, durability, and long-term stability. 

4. Technological Innovations: Exploring recent advancements and emerging technologies in the field of 

sustainable construction materials, such as 3D printing, self-healing materials, and nanotechnology. This 
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includes evaluating the feasibility and scalability of these innovations for practical applications in construction 

projects. 

5. Regulatory Frameworks and Standards: Analyzing existing regulations, building codes, and sustainability 

standards related to the use of sustainable construction materials. This involves assessing how regulatory 

frameworks influence material selection, building design, and construction practices, and identifying 

opportunities for policy interventions to promote the adoption of sustainable materials. 

6. Economic Viability: Assessing the economic viability and cost-effectiveness of using sustainable 

construction materials compared to conventional materials. This includes analyzing factors such as initial 

costs, life cycle costs, maintenance requirements, and potential savings associated with energy efficiency and 

environmental performance. 

7. Market Adoption and Consumer Perception: Investigating market trends, consumer preferences, and 

industry adoption rates of sustainable construction materials. This involves understanding the drivers and 

barriers to market uptake, identifying key stakeholders, and exploring strategies to overcome challenges and 

accelerate the adoption of sustainable materials. 

8. Social Implications: Examining the social implications of using sustainable construction materials, including 

their impact on public health, occupant comfort, and community well-being. This involves considering factors 

such as indoor air quality, thermal comfort, noise reduction, and accessibility to ensure that sustainable 

materials contribute to creating healthy, safe, and inclusive built environments. 

9. Future Outlook and Recommendations: Providing insights into the future outlook of sustainable 

construction materials and recommending strategies for further research, development, and implementation. 

This includes identifying areas for innovation, collaboration, and policy intervention to drive towards more 

sustainable and resilient built environments. 

 

II. LITERATURE REVIEW 
 

[1] Sustainable Construction Materials for Buildings (2017)- Ritu and Sitender Chhillar 
Sustainable construction is the way of adopting materials and products in building and construction that requires less 

use of natural resources and increases the usability of such materials and products for the same or similar purpose, 

thereby making reduction in waste generation as well. Moreover, sustainable construction technique enhances the 

resilience of the industry as such materials are readily available in the market. Steel and other metals, glass and 

prefabricated parts using combination of these, as well as recyclable alternatives for concrete are few examples of 

sustainable materials and products. Sustainable construction is to be started right with planning and design. So, the 

roles of developers, builders and designers are pivotal. Nevertheless, as sustainable construction involves prefabricated 

products also, it would be helpful to assign relevant specialists and suppliers early in the design stage. Again, 

implementation down the entire construction value chain is also necessary. There is a need for sharing and exchanging 

of knowledge and expertise in the design and the use of such materials. The capacity building and skill development in 

construction and installation are equally critical. From safety and quality point of view, the performance of such 

buildings and structures should remain high. 

 
[2] Sustainable Building Replacing Normal Construction Materials with Sustainable Materials (2022)- Suhana 
Navas, Ruksana S, Riya Junaid, Aleeaha M Ali, Anees Beegom  
The construction industry of the world is rapidly developing with the abrupt increase of the urban population. To meet 

the needs of the evolving industry and the surging population, the need of raw materials for the construction industry is 

rising day by day. Energy consumption in the building sector is very high. Carbondioxide emission are connected with 

offsite manufacturing of building materials and components (cradle to site). the materials such as cement, hollow 

concrete block, bricks, reinforcement bars etc. emit unconsiderable amount of carbondioxide during the manufacturing 

process. Embodied energy can be consumed directly in construction of building and other relative processes or 

indirectly for extracting raw materials manufacturing the building materials and relative products and transporting. In 

the present study we are entirely replacing the traditional material with sustainable material. Construction industry 

consumes more than fifty percentage of the raw materials obtained from the earth’s crust. In the nearby future these 

resources will get emptied. So it's time to find the suitable sustainable alternative for the building components.  

 

[3] Review of Sustainable Building Materials for Construction Industry (2020)-  
Satyam Kumar, Vishal Puri, M. L. Aggarwal 
In any construction activity, the material is an essential component. But in construction, there is a large dependency on 

man-made materials as compared with materials from natural resources. Manufacturing of manmade building materials 

emits a large amount of CO2, CO, NO2, and other environmentally unfriendly gasses and by-products which may be 

poisonous and harmful for human health as well as for the environment. Because of this infrastructure sector is one of 

the leading causes of environmental degradation. With drastic exposure in population in recent times, the demand for 
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these man-made materials has been increased a lot. To meet this need of the current situation, we have to look for 

sustainable, eco-friendly materials that have characteristics like energy efficiency, easy availability, and not disturbing 

towards environment ecology system. The main aim of these green building materials is to reduce the impact of 

construction activities on human health and the natural environment.  

 

[4] Advances in Sustainable Building Materials and Construction (2018)-  
Prof. Dr. Moncef L. Nehdi 
The built environment is the most energy-intensive sector of the economy. Moreover, the construction industry is the 

most responsible one worldwide for depleting natural resources. Portland cement production alone is currently the third 

largest source of global CO2 anthropogenic emissions. With the advent of climate change threats to ecosystems, 

biodiversity, and human life, research on energy-efficient buildings as well as sustainable and eco-efficient construction 

materials has become of paramount importance. This Topical Collection seeks robust research studies on eco-efficient 

and carbon-neutral construction materials, building materials with high amounts of recycled content, the beneficiation 

of by-products and waste materials in construction, green construction practices, sustainable construction materials with 

enhanced mechanical, durability, and thermal performance, and related innovative research centered on the 

sustainability of building construction. Both experimental and modeling studies will be considered.  

 

[5] Naraindas  Bheel, Paul Awoyera, Santosh mehro, Amelec Viloria, Carlos Alberto, Serverich sierra(GITEC) 
July 2020 
Concrete is one of the most consumed human-made material in the world, annually 10 million tones of concrete are 

manufactured. It is molarability, strength& durability made it usable in building. A human hair used as fiber in concrete 

by the volume of cement sustainable development goals meet current needs & requirement without risk to figure 

generation. 

 

[6] T. Naveen Kumar, Kamershetiy Gaoutami, Jinna Aditya, Kuppala Kavya, V-Raja Mahendar,  R c Reddy 
And Shweta Kaushik (2015) 
From this experiment study it is found that the optimum content of human hair fibre to be added to M40 grade of 

concrete is 1.5%, 2% is observed that there has been improvement in the properties of M40 grade of concrete in terms 

of its compressive strength, flexural strength and split tensile strength corresponding to the percentage of hair by weight 

of cement in concrete. 

 

[7] Bamboo: A Sustainable and Low-Cost Housing Material for India (2016)- 
Naman P. Parikh, Akshay Modi, Dr. Mayank K. Desai 
Bamboo has very convincing structural properties. It has a high strength to weight ratio which shall facilitate lighter 

constructions. It has a tensile strength comparable to steel. Also bamboo composites can be produced to enhance the 

required properties. Bamboo has very good earthquake resistant properties. Using bamboo as a structural material may 

reduce the cost of construction to about 40%. 

 

[8] Feasibility of using Coconut Fibre to Improve Concrete Strength (2022)- 
Aliu Adekunle O , Fakuyi Funmi , Olabisi Williams 
The use of coconut fibre to increase concrete's bearing capacity was looked into. A concrete beam measuring 50mm x 

50mm x 1000mm, coconut fibre was added in varying amounts of 1%, 2%, 3%, 4% and 5% by weight in partial 

replacement of cement. Load Testing was done on the produced samples on days 7, 14, 21, and 28. It was found that 

concrete made with coconut fibres tends to be more load-resistant, and able to prevent the concrete from breaking apart 

after failure than conventional concrete. 

 
III. PROPOSED METHODOLOGY 

 
In this project use Bamboo, Coconut Fiber, & Human Hair Fiber  are used to as a sustainable construction material in 

concrete in the replacement of some ingredients from conventional concrete. 

 

1. Material Used 
1. Aggregate 

2. Cement 

3. Sand 

4. Water 

5. Bamboo 

6. Coconut Fiber 

7. Human Hair Fiber 
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2. Performing Laboratory Test 
1. Compressive Strength 

2. Tensile Strength  

3. Flexural Strength 

IV. RESULTS AND DISCUSSION 
 

[A] Human Hair Fiber 

COMPRESSIVE STRENGTH BY CUBE TEST - As per Indian standard conrete cube of size 150X150X150mm 

was casted and curring was done of 7 days, 14 days, 28 days test was performed by using compressive testing machine. 

The % of Human hair were taken as 0%, 4%, 6%, 10%. Two cubes of each percentage of human hairs are casted. after 

the test result were taken are shown in below tabular form.                      

COMPRESSIVE STRENGTH OF CONCRETE AFTER CONCRETE CUBES AFTER 7DAYS, 14 DAYS, 
AND 28 DAYS  

Sr No   No of days  Percentage of hair compressive strength (Mpa) 

     

 1 7 Days   0% 14.9 

 2 14 Days 0% 18.4 

 3 28 Days 0% 20.89 

1 4.9 

8.4 1 

20 .89 

0 

5 

10 

15 

20 

25 

% of Hair Fiber 

COMPRESSIVE STRENGTH OF M20 GARDE CONCRETE  

AT VARIOUS % OF HUMAN HAIR  

7  Days 14  Days  Days 28 

0                 0 %                                    0  %  %                      
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Sr No   No of days  Percentage of hair compressive strength (Mpa) 

 1 7 days   6% 18.87 

 2 14 Days 6% 21.35 

 3 28 Days 6% 24.56 

 

 

17.65 

.65 19 

22.33 

0 

5 

10 

15 

20 

25 

% of Hair Fiber 

COMPRESSIVE STRENGTH OF M20 GARDE CONCRETE AT  

VARIOUS % OF HUMAN HAIR  

7  days 14  Days  Days 28 

4  %                       4                %                                       4  % 
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Sr No   No of days  Percentage of hair compressive strength (Mpa) 

 1 7 days   10% 20.63 

 2 14 Days 10% 22.14 

 3 28 Days 10% 24.93 

 

18 .87 

.35 21 

24 .56 

0 

5 

10 

15 

20 

25 

30 

% of Hair Fiber 

COMPRESSIVE STRENGTH OF M20 GARDE  

CONCRETE AT VARIOUS % OF HUMAN HAIR  

7  days 14  Days  Days 28 

6                6 %                                  6  %  %                       
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[B] Bamboo: - 
Compressive Strength (N/mm2)- 

Bamboo Percentages 7 Days 28 Days 56 Days 
0% 16.699 32.405 36.555 

2% 14.956 28.889 33.410 

4% 12.478 26.155 30.445 

5% 10.645 23.689 28.289 

 

 Flexural Strength (N/mm2)- 
Bamboo Percentages 28 Days 56 Days 

0% 4.498 5.650 

2% 4.180 5.170 

4% 3.725 4.902 

5% 3.332 4.725 

 

 

[C] Coconut Fiber 
 
1. COMPRESSIVE STRENGTH OF CFRC (PROCESSED): Coconut fibre reinforced concrete was added to 

concrete at varying proportions (4% , 5%, 6% of that of weight of cement) at a water cement ratio of 0.5 The desired 

slump value and compressive strength was obtained for conventional concrete at this ratio . However, when fibre is 

added to the mix low workability was observed. Hence superplasticizer was added at different proportions of cement to 

get a concrete mix of suitable workability. 
Specimen w/c ratio Percentage 

of coconut 

fibre added 

Amount of 

superplasticizer 

Used 

Slump 

Value (mm) 

Compressive 

strength(N/mm
2
) 

7 Days 28 Days 

1 0.5 4% 0.2% 110 14.6 25.45 

2 5% 0.4% 105 16.4 28.02 

3 6% 0.8% 105 15.05 26.65 

20 .63 
22 .14 

24.93 

0 

5 

10 

15 

20 

25 

30 

% of Hair Fiber 

COMPRESSIVE STRENGTH OF M20 GARDE CONCRETE  

AT VARIOUS % OF HUMAN HAIR ) 

7  days 14  Days  Days 28 

10                10  %                                1 0  %  %                  
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IV. CONCLUSION 
 

The exploration of sustainable construction materials presented in this review underscores their pivotal role in shaping 

a more environmentally conscious, resilient, and resource-efficient built environment. The diverse range of materials—
from recycled aggregates to innovative composites—offers promising alternatives that align with the ethos of 

sustainability, addressing the multifaceted challenges faced by the construction industry. In conclusion, sustainable 

construction materials stand as catalysts for steering the construction industry toward a more sustainable paradigm. 

Embracing these materials represents a conscientious stride towards building structures that harmonize with the 

environment, enhance resilience, and leave a lasting legacy of sustainability for future generations. 
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