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1. ABSTRACT 

 

Red Bricks and Fly-ash Bricks are two distinct construction materials commonly used in the 

building industry. This abstract aims to highlight the key differences between fly ash and red bricks 

in terms of their composition, manufacturing process, properties, and applications.  

Red bricks are traditional clay-based building units made by moulding and firing clay in kilns. Red 

bricks get their characteristic reddish-brown colour from iron oxide present in the clay. They are 

known for their strength, durability, and thermal insulation properties. Red bricks are widely used 

for load-bearing and non-load-bearing walls, facades, and various other applications in 

construction. 

On the other hand, Fly-ash Bricks are building materials that are manufactured using fly ash, a fine 

powdery by-product obtained from coal combustion in thermal power plants. The production of 

fly-ash bricks involves mixing fly-ash with an appropriate amount of water, cement, and sometimes 

sand or other aggregates. This mixture is then compacted using hydraulic pressure or vibration and 

cured under controlled conditions to form solid bricks. In some cases, a small amount of lime or 

gypsum may be added as an activator to improve the setting and strength of the bricks. Fly ash is 
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known for its pozzolanic properties, contributing to improved strength, durability, and workability 

of concrete. It contains mainly silica, alumina, iron oxide, and lime. 

The primary differences between fly-ash bricks and red bricks lie in their composition, 

manufacturing process, and applications. Fly-ash is a supplementary cementitious material, while 

red bricks are solid clay-based units. Fly-ash is obtained from industrial processes, whereas red 

bricks are manufactured from natural clay sources. Fly-ash is a waste material, while red bricks 

materials are not.   

This abstract provides an overview of the distinctions between fly-ash bricks and red bricks, 

offering valuable insights for engineers, architects, and construction professionals in selecting the 

appropriate material for specific applications based on their unique characteristics, properties, and 

requirements. Understanding the disparities between these materials can aid in optimizing 

construction practices, sustainability, and overall project performance. 

 

 

 

2. INTRODUCTION 

 

In the construction materials, both Fly-ash Bricks and Red Bricks play significant roles. Fly-ash 

Bricks are manufactured using fly-ash, a byproduct of coal combustion in power plants, while red 

bricks are traditional clay-based building materials. Understanding the differences between these 

two materials is crucial for construction professionals, engineers, and individuals involved in the 

building industry. This article provides a comparative analysis of fly-ash bricks and red bricks, 

highlighting their composition, manufacturing processes, properties, and applications. By exploring 

these distinctions, we can gain insights into the unique characteristics and advantages offered by 

each material. 

2.1 Red bricks: Red bricks are one of the oldest and most widely used building materials in 

the world. They are traditional masonry units made from clay, which is a natural material 

abundant in many regions. Red bricks get their name from their characteristic reddish-

brown colour, which results from the iron content in the clay used during their production. 

 

2.2 Fly-Ash Bricks: Fly-Ash Bricks which main product fly-ash, derived from the combustion 

of pulverized coal, is a fine-grained and powdery substance collected from power plant 

emissions. It consists primarily of silica, alumina, iron oxide, and other mineral admixtures. 

The chemical composition of fly-ash varies based on the type of coal burned and the 

combustion process. It is a widely available industrial byproduct with environmentally 

friendly features, making it a sustainable alternative in construction materials. 
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One of the primary distinctions between fly-ash bricks and red bricks lies in their manufacturing 

processes. Fly ash is a recycled material produced as a byproduct of coal combustion. It undergoes a 

specialized process of collection, separation, and stabilization before being incorporated into 

construction materials such as concrete, cement, or as a raw material for manufacturing fly ash 

bricks. Red bricks, on the other hand, are manufactured from clay, which is shaped into brick forms, 

dried, and fired in kilns to achieve the desired strength and durability. 

 

3. EVOLUTION 

 
 

3.1 Evolution of Red Bricks: The evolution of red bricks can be traced back thousands of 

years, as they have been used as a construction material since ancient times. Here is a brief 

overview of the key milestones in the evolution of red bricks: 

 

3.1.1 Ancient Mesopotamia: The earliest known use of bricks for construction dates back to 

around 6000 BC in ancient Mesopotamia (present-day Iraq). These bricks were made of 

mud and straw, dried in the sun, and used to build houses and walls. 

3.1.2 Ancient Egypt: In ancient Egypt, around 3000 BC, sun-dried mud bricks known as 

"adobe" were commonly used. These bricks were made by mixing clay, sand, and straw, 

and then left to dry in the sun. The use of adobe bricks continued for centuries in various 

civilizations across the world. 

3.1.3 Ancient Indus Valley Civilization: The Indus Valley Civilization (around 2500 BC to 

1500 BC), located in present-day India and Pakistan, is renowned for its advanced urban 

planning and construction techniques. They produced fired bricks by using a kiln, which 

resulted in more durable and stronger bricks compared to sun-dried ones. 

3.1.4 Ancient Rome: The Romans made significant advancements in brick production 

techniques. They introduced the use of mortars and developed kilns capable of firing 

bricks at higher temperatures. This led to the production of high-quality fired bricks with 

better strength and durability. 

3.1.5 Medieval Europe: During the medieval period in Europe, brick-making techniques 

continued to evolve. The use of bricks became more widespread, especially for the 

construction of churches, cathedrals, and other significant buildings. The bricks were 

often handmade and fired in traditional kilns. 

3.1.6 Industrial Revolution: The invention of steam-powered machinery during the 

Industrial Revolution in the 18th and 19th centuries revolutionized brick production. 

Machines were developed for mechanized brick-making, enabling mass production and 

standardization of brick sizes and shapes. 
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Modern techniques: In the 20th century, advancements in technology and manufacturing processes 

further transformed the production of red bricks. Modern brick-making techniques involve 

automated machines, hydraulic presses, and tunnel kilns that ensure consistent quality and higher 

production rates. Additionally, various additives and surface treatments have been introduced to 

enhance the properties and appearance of red bricks. 

Despite these advancements, the basic principles of brick-making have remained relatively 

consistent over time. The primary raw material remains clay, although alternative materials and 

methods, such as fly ash bricks and concrete blocks, have emerged as sustainable alternatives in 

recent years. The evolution of red bricks reflects the ongoing quest for improved construction 

materials and techniques to meet the changing needs of architecture and construction practices.  

 

3.2 Evolution of Fly-Ash Bricks:  The evolution of fly-ash bricks as a construction material 

has occurred more recently, as the utilization of fly-ash as a resource gained attention. Here is an 

overview of the key milestones in the evolution of fly ash bricks: 

3.2.1 Initial use of fly-ash: Fly ash, a by-product of coal combustion in thermal power plants, 

has been known for a long time. However, its potential as a building material was not 

fully realized until the latter half of the 20th century. 

3.2.2 Research and development: In the mid-20th century, researchers started exploring 

ways to utilize fly-ash in construction materials. They discovered that by combining fly-

ash with other binding materials such as cement, it could be used as a partial 

replacement for traditional materials like clay in brick production. 

3.2.3 Initial fly-ash brick production: In the 1970s, small-scale production of fly-ash bricks 

began as a means to utilize fly-ash and reduce its environmental impact. Initial 

production methods involved hand-molding and sun drying. 

3.2.4 Advancements in manufacturing technology: As the demand for fly-ash bricks grew, 

advancements in manufacturing technology were introduced. Hydraulic machines and 

presses were developed to automate the brick-making process, increasing production 

efficiency and consistency. 

3.2.5 Standardization and quality control: With the growing popularity of fly -ash bricks, 

efforts were made to establish standards and guidelines for their production. National 

and international organizations set specifications to ensure the quality, strength, and 

durability of fly-ash bricks. 

3.2.6 Integration in building codes: Fly-ash bricks gained recognition and acceptance in 

building codes and construction practices. Governments and regulatory bodies 

recognized the value of fly-ash bricks as an environmentally sustainable alternative to 

traditional clay bricks. 

3.2.7 Research and innovation: Ongoing research and innovation in the field of fly-ash brick 

production have led to the development of improved manufacturing techniques and the 

introduction of additives to enhance the properties of fly-ash bricks. This includes the 
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use of lime, gypsum, sand, or other aggregates to optimize the composition and 

performance of the bricks. 

3.2.8 Increased adoption and market growth: Over time, fly-ash bricks have gained 

significant market share in the construction industry, particularly in regions with a high 

concentration of coal-fired power plants. Their use has expanded beyond small-scale 

projects to larger-scale commercial and residential construction. 

The evolution of fly-ash bricks reflects the increasing awareness of sustainable construction 

practices and the need to find innovative ways to utilize industrial by-products. Fly-ash bricks offer 

advantages such as reduced environmental impact, cost-effectiveness, and enhanced properties 

compared to traditional clay bricks. Ongoing research and technological advancements continue to 

refine the manufacturing process and further enhance the performance of fly-ash bricks in 

construction applications.  

 

4. CHEMICAL COMPOSITION 

The chemical composition and percentage ranges of red bricks and fly-ash bricks can vary 

depending on specific formulations and manufacturing processes. However, here are approximate 

ranges for the common components found in both types of bricks: 

 

4.1 Red Bricks: 

• Silicon dioxide (SiO2): Approximately 40-60% 

• Aluminum oxide (Al2O3): Approximately 20-30% 

• Iron oxide (Fe2O3): Approximately 5-15% 

• Calcium oxide (CaO): Approximately 1-5% 

• Magnesium oxide (MgO): Approximately 0.5-3% 

• Potassium oxide (K2O): Typically less than 1% 

• Sodium oxide (Na2O): Typically less than 1% 

 

4.2 Fly-Ash Bricks: 

• Silicon dioxide (SiO2): Approximately 35-60% 

• Aluminum oxide (Al2O3): Approximately 20-35% 

• Iron oxide (Fe2O3): Approximately 5-20% 

• Calcium oxide (CaO): Approximately 5-20% 

• Magnesium oxide (MgO): Approximately 1-5% 

• Potassium oxide (K2O): Typically less than 5% 

• Sodium oxide (Na2O): Typically less than 5% 
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It's important to note that these ranges are general approximations and can vary depending on the 

specific formulation, clay source (for red bricks), and fly-ash source (for fly-ash bricks). The 

manufacturing process, including the addition of binders or additives, can also impact the chemical 

composition. 

Both fly-ash bricks and red bricks share common components such as silicon dioxide (SiO2), 

aluminum oxide (Al2O3), and iron oxide (Fe2O3). However, the proportion of each component can 

vary between the two types of bricks. 

Fly-ash bricks typically have higher proportions of silica (SiO2) and aluminum oxide (Al2O3) due to 

the high content of these components in fly ash. Calcium oxide (CaO) and magnesium oxide (MgO) 

can also be present in significant amounts, as fly-ash often contains calcium and magnesium 

compounds. 

Red bricks, on the other hand, typically have higher proportions of iron oxide (Fe2O3), giving them 

their characteristic reddish-brown color. They may also contain smaller amounts of calcium oxide 

(CaO), magnesium oxide (MgO), and trace amounts of potassium oxide (K2O) and sodium oxide 

(Na2O). 

It's important to note that these chemical compositions and percentage ranges are generalizations 

and can vary depending on specific factors such as clay type, fly-ash quality, and manufacturing 

processes employed by different manufacturers. 

 

5. MANUFACTURING PROCESS 

 
The manufacturing processes of red bricks and fly ash bricks differ due to variations in raw 

materials and production techniques. Here are the general steps involved in the manufacturing 

processes of both types of bricks: 

 

 

5.1 Manufacturing Process of Red Bricks: 

 

5.1.1 Clay Preparation: The clay used for red bricks is typically obtained from clay pits or 

mines. The clay is excavated and undergoes a process of weathering and refinement to 

remove impurities. It is then mixed with water to achieve a workable consistency. 

5.1.2 Moulding: The prepared clay is shaped into brick moulds using either manual or 

mechanized methods. The moulds may be made of wood or metal and are designed to 

form the desired size and shape of the bricks. 

5.1.3 Drying: After moulding, the bricks are allowed to dry. This can be done by air-drying 

under the sun or by placing the bricks in drying chambers. The drying process helps 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 07 Issue: 07 | July - 2023                                SJIF Rating: 8.176                                 ISSN: 2582-3930                                                                                                                                               

 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM24315                       |        Page 7 

remove excess moisture from the bricks, making them more stable and less prone to 

cracking during firing. 

5.1.4 Firing: Once dried, the bricks are fired in kilns. The firing process involves subjecting the 

bricks to high temperatures of around 900 to 1200 degrees Celsius (1650 to 2200 

degrees Fahrenheit). The firing temperature and duration depend on the desired 

properties of the bricks. Firing transforms the clay into a solid, hard structure, resulting 

in the formation of red bricks. 

5.1.5 Cooling and Storage: After the bricks are fired, they are allowed to cool down in the 

kilns. Once cooled, the red bricks are ready for use or storage. 

 

 

5.2 Manufacturing Process of Fly-Ash Bricks: 

 

5.2.1 Fly-Ash Collection: Fly-ash, a by-product of coal combustion in thermal power plants, is 

collected from the power plant's ash handling system. The fly-ash is typically stored in 

silos or ash ponds. 

5.2.2 Mixing: Fly-ash is mixed with other components to form a brick-making mixture. This 

mixture may include cement, sand, lime, gypsum, or other additives depending on the 

desired properties of the bricks. The mixing process ensures uniform distribution of the 

materials. 

5.2.3 Brick Formation: The prepared mixture is then poured into moulds or fed into a brick-

making machine. The moulds or machine shape the mixture into the desired size and 

shape of the bricks. Hydraulic presses are commonly used to compact the mixture and 

ensure proper brick formation. 

5.2.4 Curing: After the bricks are formed, they undergo a curing process. This involves 

providing the bricks with appropriate moisture and temperature conditions to allow 

them to gain strength and durability. Curing can be done by stacking the bricks and 

sprinkling water on them or by placing them in a curing chamber. 

5.2.5 Drying: Once the bricks have undergone sufficient curing, they are dried to remove 

excess moisture. This can be done by air-drying or using drying chambers. Proper drying 

helps prevent cracking and ensures the bricks are ready for use. 

5.2.6 Final Quality Checks and Packaging: After drying, the fly-ash bricks undergo quality 

checks to ensure they meet the required standards for strength, size, and appearance. 

Once approved, the bricks are packaged and ready for distribution or storage. 

 

It's important to note that specific manufacturing processes may vary between different 

manufacturers or regions, and additional steps or variations in techniques can be involved. The 

details provided here give a general overview of the manufacturing processes for red bricks and fly-

ash bricks.  
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6. PROPERTIES 
 

Both red bricks and fly ash bricks have distinct properties that make them suitable for different 

applications. Here are the properties of red bricks and fly ash bricks: 

 

6.1 Properties of Red Bricks: 

 

6.1.1 Strength: Red bricks have good compressive strength, which makes them suitable for 

load-bearing structures in construction. 

6.1.2 Durability: Red bricks are known for their durability and long-lasting nature, making 

them suitable for withstanding various weather conditions. 

6.1.3 Thermal Insulation: Red bricks have good thermal insulation properties, helping to 

regulate indoor temperatures and reduce heat transfer. 

6.1.4 Fire Resistance: Red bricks have high fire resistance, making them suitable for fire-

resistant walls and structures. 

6.1.5 Sound Insulation: Red bricks provide good sound insulation, reducing the transmission 

of sound from one room to another. 

6.1.6 Aesthetic Appeal: Red bricks have a traditional and rustic appearance, adding visual 

appeal to buildings and structures. 

6.1.7 Availability: Red bricks are widely available in most regions, making them easily 

accessible for construction projects. 

6.1.8 Environmental Impact: The production of red bricks requires firing at high 

temperatures, resulting in energy consumption and carbon emissions. However, efforts 

are being made to develop more sustainable and energy-efficient manufacturing 

processes. 

 

 

6.2 Properties of Fly Ash Bricks: 

 

6.2.1 Sustainability: Fly ash bricks are considered environmentally friendly as they utilize fly 

ash, a by-product of coal combustion, reducing the need for clay extraction. 

6.2.2 Lightweight: Fly ash bricks are lighter in weight compared to red bricks, which makes 

them easier to handle and transport. 

6.2.3 Thermal Insulation: Fly ash bricks offer good thermal insulation properties, helping to 

regulate indoor temperatures and reduce heat transfer. 

6.2.4 Strength: Fly ash bricks have good compressive strength, making them suitable for load-

bearing structures. 

6.2.5 Dimensional Stability: Fly ash bricks exhibit good dimensional stability and resist 

shrinkage, reducing the risk of cracks or deformations. 

6.2.6 Sound Insulation: Fly ash bricks provide reasonable sound insulation, reducing the 

transmission of sound from one room to another. 
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6.2.7 Uniformity: Fly ash bricks are manufactured using precise molding techniques, resulting 

in uniform shapes and sizes, facilitating easier construction. 

6.2.8 Lower Water Absorption: Fly ash bricks typically have lower water absorption 

compared to red bricks, which helps prevent moisture-related issues. 

6.2.9 Availability: Fly ash bricks are widely available in regions with coal-fired power plants, 

where fly ash is abundantly generated. 

 

It's important to note that the specific properties of red bricks and fly ash bricks may vary 

depending on the manufacturing process, the specific composition of materials used, and the 

quality control measures implemented during production.  

 

 

7. APPLICATIONS 

7.1 Application of Red Bricks: 

 

7.1.1 Residential Construction: Red bricks are commonly used for residential construction, 

including the construction of houses, apartments, and other residential buildings. 

7.1.2 Commercial Buildings: Red bricks are also used in the construction of commercial 

buildings such as offices, retail stores, and shopping malls. 

7.1.3 Industrial Structures: Red bricks are suitable for the construction of industrial 

structures such as warehouses, factories, and storage facilities. 

7.1.4 Retaining Walls: Red bricks are often used for building retaining walls, which help to 

prevent soil erosion and provide stability to landscapes. 

7.1.5 Pavements and Walkways: Red bricks can be used for constructing pavements, 

walkways, and driveways, adding aesthetic appeal to outdoor areas. 

7.1.6 Landscaping: Red bricks are commonly used for landscaping projects, including the 

construction of garden walls, flower beds, and decorative structures. 

7.1.7 Restoration and Renovation: Red bricks are often used for the restoration and 

renovation of historical buildings and structures to maintain their architectural 

authenticity. 

 

7.2 Application of Fly-Ash Bricks: 

 

7.2.1 Residential Construction: Fly-ash bricks are increasingly used in residential 

construction, including the construction of houses and low-rise buildings. 

7.2.2 Commercial Buildings: Fly-ash bricks can be used in the construction of commercial 

buildings such as offices, schools, and hospitals. 

7.2.3 Infrastructure Projects: Fly-ash bricks are suitable for infrastructure projects, 

including the construction of bridges, culverts, and retaining walls. 
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7.2.4 Affordable Housing: Fly-ash bricks are often used in affordable housing projects due to 

their cost-effectiveness and ease of construction. 

7.2.5 Thermal Power Plant Structures: Fly-ash bricks find applications in constructing 

structures within thermal power plants, utilizing the by-product generated in the power 

generation process. 

7.2.6 Eco-friendly Construction: Fly-ash bricks are considered more environmentally 

friendly due to their utilization of fly-ash, reducing the need for clay extraction. 

7.2.7 Green Building Projects: Fly-ash bricks are compatible with green building practices 

and can contribute to obtaining green building certifications such as LEED (Leadership in 

Energy and Environmental Design). 

7.2.8 Infrastructure Rehabilitation: Fly-ash bricks can be used for rehabilitating or 

renovating existing infrastructure, providing strength and durability to the structures. 

 

The applications of red bricks and fly-ash bricks may vary based on regional preferences, 

availability of materials, and specific project requirements. Both types of bricks have their own 

advantages and suitability for different construction projects. 

 

 

8. ADVANTAGES 

 

8.1 Advantages Of Red Bricks: 

 

8.1.1 Strength and Durability: Red bricks are known for their strength and durability, 

making them suitable for load-bearing structures and long-lasting construction projects. 

8.1.2  Aesthetic Appeal: Red bricks provide a classic and timeless look to buildings. They add 

warmth, character, and charm to architectural designs, making them a popular choice for 

both traditional and contemporary structures. 

8.1.3 Thermal Insulation: Red bricks possess thermal mass properties, which help regulate 

temperature fluctuations. They can absorb and store heat during the day and release it 

slowly at night, contributing to energy efficiency and comfort in buildings. 

8.1.4 Fire Resistance: Red bricks have excellent fire resistance properties. They do not burn, 

emit toxic fumes, or contribute to the spread of fire, making them a safe choice for 

construction. 

8.1.5 Sound Insulation: The dense nature of red bricks offers good sound insulation, reducing 

the transmission of noise between different areas of a building and providing acoustic 

comfort. 

8.1.6  Low Maintenance: Red bricks require minimal maintenance. They do not rot, decay, or 

deteriorate easily, reducing the need for frequent repairs or replacements. 
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8.2 Advantages Of Fly-Ash: 

 
Fly ash bricks offer several advantages over traditional red bricks and other building materials. 

Here are some key advantages of fly ash bricks: 

 

8.2.1 Environmental Sustainability: Fly ash bricks are an environmentally sustainable 

option as they utilize fly ash, a by-product of coal combustion in thermal power plants. 

By using fly ash, these bricks help in reducing the disposal of fly ash waste and the 

consumption of clay resources, making them an eco-friendly choice. 

8.2.2 Energy Efficiency: The manufacturing process of fly ash bricks requires less energy 

compared to the production of traditional red bricks. This results in reduced energy 

consumption and lower carbon emissions during the brick manufacturing process. 

8.2.3 Cost-Effective: Fly ash bricks are often more cost-effective compared to red bricks, 

especially in regions where fly ash is abundantly available. The utilization of a waste 

material like fly ash reduces the overall cost of production, making fly ash bricks a cost-

efficient building material. 

8.2.4 Lightweight: Fly ash bricks are lighter in weight compared to red bricks. This makes 

them easier to handle, transport, and install, reducing labour and transportation costs 

during construction. 

8.2.5 Thermal Insulation: Fly ash bricks offer good thermal insulation properties, helping to 

regulate indoor temperatures and reduce heat transfer. This can lead to energy savings 

by reducing the need for excessive heating or cooling in buildings. 

8.2.6 Strength and Durability: Fly ash bricks have good compressive strength and durability, 

making them suitable for load-bearing structures. They exhibit good dimensional 

stability and resist shrinkage, reducing the risk of cracks or deformations. 

8.2.7 Uniformity and Precision: Fly ash bricks are manufactured using precise moulding 

techniques, resulting in uniform shapes and sizes. This allows for easier and faster 

construction with better alignment and aesthetics. 

8.2.8 Lower Water Absorption: Fly ash bricks typically have lower water absorption 

compared to red bricks. This reduces the risk of moisture-related issues, such as 

efflorescence or damage due to water penetration. 

8.2.9 Sound Insulation: Fly ash bricks provide reasonable sound insulation, reducing the 

transmission of sound from one room to another. This can contribute to a quieter and 

more comfortable indoor environment. 

8.2.10 Availability: Fly ash is abundantly available in regions with coal-fired power plants. This 

ensures a consistent supply of raw material for the production of fly ash bricks, making 

them readily available for construction projects. 

 

It's important to note that the specific advantages of fly ash bricks may vary depending on the 

manufacturing process, quality control measures, and the specific application or region where they 

are used. 
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9. DISADVANTAGES  

 

9.1 Disadvantages Of Red Bricks: 

 

9.1.1 Limited Design Flexibility: Red bricks have a standardized size and shape, which can 

limit design flexibility compared to other construction materials. Achieving complex 

architectural forms or non-standard dimensions may require additional cutting or 

alteration of bricks. 

9.1.2 High Water Absorption: Red bricks have relatively high water absorption compared to 

some alternative materials. If not properly waterproofed or protected, they may be 

prone to water damage and efflorescence. 

9.1.3 Heavy Weight: Red bricks are heavy, which can increase the load on foundations and 

require additional structural considerations. Transporting and handling large quantities 

of bricks can also be labour-intensive. 

9.1.4  Environmental Impact: The production of red bricks involves mining of clay and firing 

in kilns, which can have an environmental impact due to resource depletion and 

greenhouse gas emissions. However, efforts are being made to improve the sustainability 

of brick manufacturing through techniques like energy-efficient kilns and recycling waste 

materials. 

9.1.5 Cost: Red bricks can be relatively expensive compared to some other building materials, 

especially if high-quality bricks or specialized finishes are required. The overall cost of a 

brick construction project may include factors such as labour, transportation, and 

mortar. 

It's important to note that the advantages and disadvantages of red bricks should be considered in 

the context of specific project requirements, regional availability, and local building regulations. 

Alternatives to red bricks, such as concrete blocks or engineered bricks, may offer different 

advantages and disadvantages that should be carefully evaluated when selecting construction 

materials. 

 

9.2 Disadvantages of Fly-Ash Bricks:  

 

While fly-ash bricks offer several advantages, there are also some potential disadvantages 

associated with their use. Here are a few disadvantages of fly-ash bricks: 

 

9.2.1 Lower Strength Compared to Red Bricks: Fly-ash bricks typically have lower 

compressive strength compared to traditional red bricks. This may limit their application 

in certain load-bearing structures or high-stress areas. However, the strength of fly-ash 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 07 Issue: 07 | July - 2023                                SJIF Rating: 8.176                                 ISSN: 2582-3930                                                                                                                                               

 

© 2023, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM24315                       |        Page 13 

bricks can be improved through proper manufacturing techniques and quality control 

measures. 

9.2.2 Variability in Quality: The quality of fly-ash can vary depending on the source and 

characteristics of the fly-ash obtained from different thermal power plants. This 

variability in fly-ash quality can impact the consistency and performance of fly ash 

bricks. Quality control measures are necessary to ensure consistent and reliable product 

quality. 

9.2.3 Longer Curing Time: Fly-ash bricks often require a longer curing time compared to red 

bricks. This is because the chemical reactions and setting processes of fly-ash-based 

materials are generally slower. Proper curing is essential to ensure adequate strength 

development and durability of the bricks. 

9.2.4 Efflorescence: Fly-ash bricks are prone to efflorescence, a phenomenon where white 

salt-like deposits appear on the surface of the bricks due to the migration of salts through 

the brick's pores. Efflorescence can affect the appearance of the bricks and may require 

additional maintenance and cleaning efforts. 

9.2.5 Limited Availability in Some Regions: While fly-ash is abundant in regions with coal-

fired power plants, the availability of fly-ash bricks may be limited in certain areas where 

the infrastructure for fly-ash collection and brick manufacturing is not well established. 

This can result in higher transportation costs or difficulties in sourcing fly-ash bricks. 

9.2.6 Moisture Sensitivity: Fly-ash bricks may be more sensitive to moisture during the 

manufacturing process compared to red bricks. Improper handling or exposure to 

excessive moisture during production, storage, or transportation can lead to issues such 

as cracking, reduced strength, or degradation of the bricks. 

9.2.7 Lack of Aesthetic Variety: Fly-ash bricks may have limited aesthetic variety compared 

to red bricks. Red bricks are known for their traditional and rustic appearance, while fly-

ash bricks often have a uniform grayish colour. However, surface treatments or coatings 

can be applied to enhance the visual appeal of fly ash bricks. 

 

It's important to note that while these disadvantages exist, many of them can be addressed or 

minimized through proper manufacturing techniques, quality control, and appropriate construction 

practices. Careful selection of raw materials, adherence to manufacturing standards, and following 

recommended guidelines can help overcome these disadvantages and ensure the effective use of 

fly-ash bricks in construction projects. 
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10. CONCLUSIONS 
 

In conclusion, both fly-ash bricks and red bricks have their own advantages and disadvantages. 

Red bricks have been widely used for centuries and are known for their strength, durability, and 

aesthetic appeal. They offer good thermal insulation, fire resistance, and sound insulation 

properties. However, the manufacturing process of red bricks consumes energy, emits carbon 

dioxide, and requires clay resources. Efforts are being made to develop more sustainable 

manufacturing processes for red bricks. 

 

On the other hand, fly-ash bricks offer several advantages. They are environmentally sustainable, 

cost-effective, and lightweight. They utilize fly-ash, a by-product of coal combustion, reducing waste 

and the need for clay extraction. Fly-ash bricks provide good thermal insulation, have reasonable 

strength and durability, and can contribute to energy savings. However, there may be variability in 

quality, and certain disadvantages such as lower strength compared to red bricks and longer curing 

time should be considered. 

The choice between fly-ash bricks and red bricks depends on various factors, including project 

requirements, availability of materials, local regulations, and sustainability goals. Red bricks are 

well-established and widely available, suitable for a range of applications. Fly-ash bricks, on the 

other hand, offer an environmentally friendly alternative and can be particularly beneficial in 

regions with abundant fly-ash resources. 

 

Ultimately, architects, engineers, and builders need to assess the specific needs of each project, 

considering factors such as strength requirements, environmental impact, cost, availability, and 

local building codes, to determine the most suitable choice between fly-ash bricks and red bricks. 
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