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Abstract :  

  Waste management is one of the major problem in the whole world either is natural or artificial, Disposal 

of waste into the land cause serious impact on the environment and human health. In this study we try to 

overcome all these problems by using agricultural waste such as sugarcane bagasse ash and wheat straw 

ash partially replace with an proportion 10% & 20% & 30% with fly ash and 20% with. Soil respectively. 

And prepare bricks, and after 4 days ( means well burned bricks) it tests for evaluate the mechanical 

properties such as compressive strength and water absorption test.  

              

KEY WORD : Sugarcane Bagasse Ash, Bricks Manufacturing, environmaental friendly, low cost.   

     

Introduction :   

        Traditional Bricks: A Classic Building Material  

  

Traditional bricks remain a cornerstone in construction, valued for their strength, natural origin, and timeless 

appearance. Made primarily from materials like clay, shale, or soil—often combined with elements such as 

sand or lime—these bricks offer both structural reliability and visual charm. Commonly produced in 

standard dimensions, such as 230mm x 110mm x 75mm, sizes can vary depending on local standards and 

design preferences. Their use of regional materials and age-old production techniques lends them a distinct, 

authentic quality, making them a popular option in both contemporary and historical architecture. They 

contribute warmth, texture, and character to walls, facades, and a variety of structures.  

  

  

  

Types of Traditional Bricks  

  

Traditional bricks are generally categorized into two main types:  
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1) Fired Bricks  

Fired bricks are created by shaping clay or shale and then baking the bricks in kilns at temperatures ranging 

from 800°C to 1200°C. This thermal treatment enhances their durability, strength, and resistance to weather, 

making them ideal for structural use. Thanks to their robust construction and visual appeal, fired bricks are 

widely used for walls, exterior facades, walkways, and other demanding applications.  

  

2) Non-Fired Bricks  

Also known as sun-dried or adobe bricks, non-fired bricks are formed from clay or soil mixtures and left to 

dry naturally in the sun. This method significantly reduces energy consumption, making them an 

environmentally friendly alternative. While more sustainable to produce, non-fired bricks typically offer 

lower strength and durability than their fired counterparts, which limits their use to non-load-bearing walls 

or low-rise structures.  

  

 Applications of Lightweight Bricks  

  

1. Partition Walls  

Lightweight bricks are often used to construct partition walls, which are non-load-bearing structures 

designed to divide interior spaces. These walls typically utilize bricks with a compressive strength 

between 1.5 and 3.5 N/mm², depending on the brick type and mortar used. Partition walls serve multiple 

purposes including space separation, sound insulation, and fire protection. Their reduced weight makes 

installation easier and quicker, while also offering design flexibility. Suitable for residential, commercial, 

and industrial buildings, these walls effectively create distinct areas without compromising the building’s 

structural system.  
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2. Non-Load-Bearing Walls  

Non-load-bearing walls made with lightweight bricks are intended to separate spaces within a structure 

without carrying structural loads. Similar to partition walls, they often use bricks with compressive 

strengths ranging from 1.5 to 3.5 N/mm². These walls are valued for their low weight, which simplifies 

construction and reduces the overall load on the building framework. In addition to dividing interior 

spaces, they also contribute to noise reduction and fire safety, making them a practical choice in various 

building types.  

  

3. Garden Walls  

Garden walls built with bricks are designed to be both functional and visually appealing. The bricks used 

typically have a compressive strength between 3.5 and 10 N/mm² or higher, depending on the specific 

requirements of the project, including the brick and mortar types and overall wall design. These walls 

serve as sturdy boundaries for garden areas, providing resilience against environmental factors like wind 

and weather. When constructed with suitable materials and techniques, brick garden walls offer 

longlasting durability, low maintenance, and a decorative enhancement to any outdoor setting.  
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4. Decorative Features:  

  

Brickwork decorative elements—such as arches, columns, and facades—are built using bricks with 

compressive strengths typically ranging from 3.5 to 15 N/mm² or higher, based on the specific structural 

and design requirements. These architectural features not only serve a functional purpose but also elevate 

the visual appeal of a structure. Their robust construction ensures long-term durability and resistance to 

environmental effects, making them suitable for both indoor and outdoor applications. The versatility and 

classic aesthetic of brickwork contribute to the overall character and charm of buildings, offering both 

beauty and resilience over time.  
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Major Sugarcane-Producing States in India  

  

Sugarcane is cultivated extensively in both the tropical and subtropical zones of India, adapting well to a 

range of climatic conditions.  

  

Subtropical Region:  

Key sugarcane-producing states in this region include Uttar Pradesh, Uttarakhand, Haryana, Punjab, and 

Bihar. These states receive varying annual rainfall ranging from 180 mm to 2000 mm and feature diverse 

climates, including humid, wet and dry sub-humid, cold arid, semi-arid, and arid conditions.  

  

Tropical Region:  

In the tropical belt, states such as Karnataka, Tamil Nadu, Maharashtra, Andhra Pradesh, Gujarat, and 

Madhya Pradesh lead in sugarcane cultivation. These areas experience annual rainfall between 602 mm 

and 3640 mm, with climates spanning wet sub-humid to dry semi-arid zones.  

  

Materials Derived from Sugarcane Processing  

  

India grows sugarcane over approximately 4 million hectares every year, with sugar mills capable of 

processing close to 40 million tons of cane annually. During the crushing process, a byproduct known as 

bagasse—about 300 kilograms per ton of sugarcane—is produced. Traditionally, a portion of this fibrous 

material has been burned in sugar mills as a source of fuel for power generation. However, recent 

innovations have enabled the transformation of surplus bagasse into valuable products like briquettes, 

which are used in various industrial sectors.  

  

What is Bagasse?  

  

Bagasse is the dry, fibrous substance that remains after sugarcane juice is extracted. As a byproduct of 

sugar manufacturing, it is both plentiful and sustainable. Its eco-friendly properties have led to its 

increasing use in a variety of green applications, reducing waste and supporting cleaner production 

methods.  

Wheat Straw  
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Wheat straw refers to the dry stalks left behind after harvesting wheat grains. As an agricultural 

byproduct, it is abundantly found in wheat-producing regions. Traditionally used as livestock feed and 

ground cover, wheat straw is now attracting attention in environmentally conscious industries. Rich in 

cellulose, hemicellulose, and lignin, it is considered a valuable resource for producing biofuels, 

biodegradable packaging, paper, and eco-friendly construction materials. Its low weight, high fiber 

content, and natural degradability make it a sustainable substitute for synthetic substances. Recent studies 

have investigated its use in reinforcing concrete, creating composite materials, and improving soil 

quality—highlighting its growing role in both construction and agriculture.  

  

Wheat Straw Ash (WSA)  

  

Wheat straw ash (WSA) is produced by burning wheat straw and is known for its high silica content and 

other beneficial minerals. Thanks to its pozzolanic behavior, WSA holds promise for various industrial 

applications, particularly in construction. When used as a supplementary cementitious material, it can 

enhance the performance of cement-based products. The composition of WSA, which typically includes 

significant amounts of silicon dioxide (SiO₂), aluminum oxide (Al₂O₃), iron oxide (Fe₂O₃), and calcium 

oxide (CaO), varies depending on the combustion method and the origin of the straw. These properties 

make it a viable material for promoting sustainability in modern construction practices.  

Objective :   

■Conservation of natural resources.    

■Economical design and lightweight products.   

■Reduce construction costs and maintain the economy.    

■To achieve strength with bricks.    

■Promote waste from sugar mills as a useful product.   

   

List of items :   

Clay :-   

Clay has long been a favored material for brick-making due to its natural abundance and ease of shaping. 

Its soft, pliable texture makes it simple to mold into various forms and sizes. Once fired in a kiln, clay 

bricks become tough and long-lasting. They also offer thermal benefits by helping to keep interiors warm 

during winter and cool in summer. Additionally, their resistance to fire enhances safety, especially in 

fireprone regions. Being derived from the earth, clay is considered more environmentally friendly than 

many other building materials. Its wide availability and low cost further contribute to its popularity in 

construction. Thanks to its durability and eco-friendly qualities, clay continues to be a reliable choice for 

building applications.  
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Fly ash :-   

Fly ash, a byproduct of coal-fired power plants, is now commonly used in the production of bricks. When 

combined with cement or lime, it contributes to forming bricks that are both strong and long-lasting. A 

major benefit of using fly ash is its role in minimizing industrial waste and reducing environmental 

pollution. Fly ash bricks are lighter than conventional clay bricks, which makes handling and 

transportation more convenient. They also have excellent moisture resistance, enhancing their durability 

even in damp environments. Through a chemical reaction with lime, fly ash forms a cement-like 

compound that boosts the bricks’ strength. These bricks are also resistant to fire, adding an extra layer of 

safety to buildings. Incorporating fly ash in brick production helps cut down carbon emissions and 

encourages greener construction methods. Affordable and robust, fly ash bricks offer a sustainable 

alternative to traditional options while also aiding in effective waste management.  
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Sugarcane bagasse ash :-  

Sugarcane bagasse ash, produced by burning the fibrous residue of sugarcane, is rich in silica, which 

enhances the strength of bricks. Incorporating this ash into brickmaking improves their durability and 

mechanical performance. Its use is environmentally friendly, as it reduces reliance on clay and other 

nonrenewable resources. Bricks made with sugarcane bagasse ash are lighter in weight, which simplifies 

transportation and lowers fuel use. These bricks also offer effective thermal insulation, keeping interiors 

cooler in summer and warmer in winter, thereby improving energy efficiency. Their low water absorption 

minimizes the risk of cracks and moisture-related damage. In addition to being economical, they help 

manage agricultural waste, promoting sustainability in the construction sector. By utilizing sugarcane 

bagasse ash, builders contribute to waste reduction and the development of energy-efficient, ecoconscious 

structures.  

  

  

Sr.  

No  

Oxide 

Composition  

SCBA  

1  SiO2  73  

2  Al2O3  6.7  

3  Fe2O3  6.30  

4  CaO  2.8  

5  MgO  3.2  

6  Na2O3  1.1  

7  K2O  2.4  

  

                                                          Fig. : Chemical composition of Wheat Straw ash   



Volume 09, Issue 04, May 2025 ISSN 2581 – 4575 Page 675 

 

 

 

 

 

 
 

 

  

 
  

                                                        Fig. Process of Sugarcane bagasse to bagasse ash  

  

Wheat straw ash :-  

Wheat straw ash, derived from burning wheat straw, is gaining recognition as a sustainable material in 

brick production. Rich in minerals such as silica and potassium, it enhances the strength and durability of 

bricks. Acting as a natural binder, wheat straw ash improves the load-bearing capacity of the bricks. Its 

use in manufacturing helps reduce agricultural waste and supports eco-friendly construction by replacing 

conventional raw materials. These bricks are lighter than standard ones, making them easier to transport 

and install. They also perform well under varying temperatures, making them suitable for use in different 

climate conditions. Non-toxic and safe for residential and commercial use, wheat straw ash bricks also   

have low water absorption, which increases their resistance to weather and extends their service life. 

Incorporating this material into brickmaking contributes to waste reduction and promotes a circular 

economy by transforming farm waste into valuable building resources.  

  

Specific Gravity:  

  

                                                                                                                                                 

Collection of  

materials   Drying   Burning   

Grinding   Screening   
Material mixing   
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Objective:  

  

1. To determine the specific gravity of materials(Gs).  

  

2. It is used in calculating the phase relationships of materials. Such as void ratio (e) and degree of 

saturation (s).  

  

3. It is used to calculate the density of the materials.  

  

Apparatus:  

  

1. Pycnometer with capacity 50 or 100 ml and stopper.  

  

2. Balance accurate to 0.001 g.  

  

3. Sieve no. (300 micron).  

  

4. Drying oven maintaining a uniform temperature of 110°C.  

  

5. Vacuum pump/desiccators.  

  

6. Wash bottle containing air-free distilled water, spoon, and funnel.  

  

7. Thermometer.  

Procedure:  

  

1. Measure and record the mass of an empty clean and dry pycnometer with its stopper (Wp).  
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2. Place the specimen (10g oven dried, passed through sieve No. 10) and transfer it into the pycnometer, 

taking care not to lose any of the specimens. Measure and record the mass of the pycnometer 

containing the dry specimen with its stopper (Wp+s).  

  

3. Add sufficient air-free distilled water to cover the specimen (about half to three-fourth of the 

pycnometer). Soak the sample for 10 min.  

  

4. Apply partial vacuum and to the contents for at least 10 min, to remove the entrapped air.  

  

5. Stop the vacuum and carefully remove the vacuum line from the pycnometer.  

  

6. Add more air-free distilled water to fill the pycnometer (to the mark). Wipe it dry with the minimum of 

handling. Measure and record the mass of the pycnometer and its Stopper + specimen water (Wps + W)  

  

7. Clean out the pycnometer and fill it with air-free distilled water only then insert the stopper and wipe it 

dry. Measure and record the mass of the pycnometer and its stopper+ water (Wp + w).  

Observation Table :  
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                             Clay                                                                 SCBA  

 
  

                              Fly Ash                                                                      WSA  
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:  

 

  

Calculation :  

The specific gravity is calculated as follows :  

Gs = (W specimen/V)/(W water/V)  

  

=W2-W1/(W4-W1)-(W3-W2)  

  

Gs = Specific gravity Wp = Mass of the pycnometer (WI).  

  

Wps = Mass of the pycnometer and specimen (dry specimen ((W2).  

  

Wp+s+w = Mass of pycnometer, specimen and water ((W3),  

  

Wpw = Mass of pycnometer when full of the water only ((W4).  

  

Sr. No.  Clay  Fly Ash  Sugarcane  

Bagasse 

Ash  

Wheat Straw 

Ash  

1  30%  40%  10%  20%  

2  30%  40%  10%  20%  

3  30%  40%  10%  20%  
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4  30%  30%  20%  20%  

5  30%  30%  20%  20%  

6  30%  30%  20%  20%  

7  30%  20%  30%  20%  

8  30%  20%  30%  20%  

9  30%  20%  30%  20%  

Total  

Material 

in Kg  

8.65 Kg  9.27 Kg  2.16 Kg  2.79 Kg  

  

    

  

  

  

  

Methodology   
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A) Material preparation :- Soil, Fly Ash, Sugarcane Bagasse Ash and Wheat Straw Ash  

  

B) Grinding & Screening: Agriculture waste such as sugarcane bagasse ash, Wheat straw, first to 

drying then burning and after the grinding and screening of sugarcane bagasse ash and wheat 

straw ash form for fine ash  

Material Preparation   

Grinding and Crushing   

Material mixing   

Mixture poured into  

mold   

Curing   

Testing   
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                                                        Sugarcane bagasse ash  

  

  
  

Wheat straw ash  

  

C) Mixing of material :- Mixing this all material with an suitable proportion. ( 10%, 20% and 30% 

sugarcane bagasse ash and 20% wheat ash).  

  
                                                                   Mixing of 

materials   

D) Mixture Poured into mould Clay is mixed with water to achieve a soft consistency and then 

placed into a rectangular mold. The mixture is pressed to remove air gaps, and excess material 

is scraped off for a smooth finish. Finally, the mold is lifted, and the brick is left to dry before 

firing.  
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                                                           Mixture pored into mould   

E) Casting of Bricks :-  

The mixture is cast in the mould of Size of brick is (230mm x 110mm x 75mm). Bricks 

are laid In horizontal courses some times dry and Sometimes wet mortar .  

  

  

  
  

F) Curing Process:- After the bricks are carefully removed from the mould, they are subjected to a 

curing process to enhance their strength and durability. The curing process involves keeping 

the bricks in a controlled environment with. adequate moisture for a specific period. This helps 

prevent rapid drying, which can cause cracks and reduce the overall strength of the bricks. 

Hence, necessary to cure for 4 to 5 days.  
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G) Testing :-   

After being fired for 14 to 15 days, bricks are subjected to quality assessments to evaluate their 

performance and reliability. Two primary tests carried out are the Compressive Strength Test and 

the Water Absorption Test. The Compressive Strength Test measures a brick’s capacity to endure 

pressure, ensuring it can safely bear structural loads. The Water Absorption Test checks how 

much moisture the brick can absorb, which indicates its porosity and vulnerability to water 

damage. These evaluations are essential for determining whether the bricks are suitable for 

construction use. The test results provide insights into the brick’s strength, weather resistance, 

and overall durability. By performing these quality control tests, manufacturers ensure their 

bricks comply with construction standards, helping to prevent structural failures and extend the 

life of buildings.  

  

Test on bricks:-   

Compressive Strength Test :  

The compressive strength of a brick is measured using a compression testing machine. The brick is 

positioned in the machine, and a gradual load is applied until the brick fails or breaks. The maximum load 

at failure is recorded, and the compressive strength is calculated based on this value. For a brick to be 

considered suitable for construction, its minimum compressive strength should be 3.5 N/mm². If the 

measured strength is below this threshold, the brick is deemed unfit for building purposes.  
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                  Standard brick                                                           SGBA Brick  

   
  

Preparation  

  

Size of 

bricks  

  

Surface  

Area  

(mm2)  

  

Load at 

failure  

Compression  

Strength  

(P/A) in  

N/mm2  

  

Average  

10%  230  *  

110  

25300  100  3.95  3.81  

      95  3.75    

      75  2.96    

20%  230  *  

110  

25300  75  2.96  2.89  

      70  2.76    

      70  2.76    

30%  230  *  

110  

  56  2.56  2.69  

      70  2.76    

  

    

                      

Equation,    
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Compressive Strength Test = maximum load failiure in N  
  

 

face area of brick  in mm2  

  

  

 

Absorption Test On Brick :  

The water absorption test is carried out to determine how much moisture a brick can absorb under 

saturated conditions. To perform this test, a set of dry bricks is selected and weighed accurately. These 

bricks are then fully submerged in water for 24 hours. After this period, they are removed, surface-dried, 

and weighed again. The difference between the dry and wet weights indicates the amount of water 

absorbed. For a brick to be considered of good quality, its water absorption should not exceed 20% of its 

dry weight.  
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Equation,  

Water Absorption Test = ( W2 – W1 ) / W1*100  

      Where,   

                   W1 = Wt of dry brick   

                        W2 = Wt of wet brick  
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                                                   Chart 2. Water Absorption Test    

Hardness Test on Brick :  

A quality brick should be resistant to surface scratches. To assess this, a sharp object or fingernail is used 

to attempt scratching the brick's surface. If no visible scratch marks are left, the brick is considered to be 

hard and durable.  

  

 
  

Soundness Test on Brick :  
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The soundness test evaluates a brick’s ability to withstand sudden impacts. In this test, two bricks are 

randomly selected and struck against each other. If the impact produces a clear, ringing sound and the 

bricks remain unbroken, they are considered to be of good quality.  

  

 
  

  

Result and discussion:-  

  

● As a result we found that the use of bagasse ash and wheat straw ash in the brick make the light in 

weight.  

  

● Bagasse ash brick can reduce the seismic weight of building.  

  

● In this research maximum compressive strength can be attained.  

  

● The expected cost of the brick can be reduce.  

  

● We concluded that 10% fly ash can be replace by sugarcane bagasse ash and 20% clay can be replaced 

by wheat straw ash can replace.  

  

● As additional bagasse ash more than 10% and 20% wheat straw ash cause more water adsorption, 

reduction in compressive strength, less hardness, under burnt.  

Sr.No.  Description  Clay Bricks  Bagasse Ash Bricks 

(10%)  



Volume 09, Issue 04, May 2025 ISSN 2581 – 4575 Page 690 

 

 

 

 

 

 
 

 

  

1  Size  210x100x70  230x110x75  

2  Volume (cm2)  1470  1897  

3  Brick in cum 

Masonary  

680  527  

4  Density  2380  1607  

5  Cost (rs)  7 RS  3.39 Rs  

6  Compressive 

Strength  

3.5 N/mm2  3.81 N/mm2  

7  Water Absorption  20-25 %  Less than 20 %  

  

                                   Table : Comparision between normal brick and bagasse ash brick  

Conclusion  

  

● From the analysis of the results given above, the followings conclusions can be made:  

  

● Use of bagasse ash and wheat straw ash in brick can solve the disposal problem; reduce cost and 

produce a ‘greener’ Eco friendly bricks for construction.  

  

● Environmental effects of wastes and disposal problems of waste can be reduced through this research.  

  

● A better measure by an innovative Construction Material is formed through this research.  

  

● This study helps in converting the non-valuable bagasse ash and wheat straw ash into bricks and makes 

it valuable.  

  

● It reduces the cost of material per brick.  

  

● From the tests conducted in laboratory, in all tests it is observed that up to 10% bagasse ash and 20% 

wheat straw ash all the characteristics of bricks are adequate and desirable for use in building 

construction.  

  

● As addition of bagasse ash more than 10% And bagasse ash more than 20% causes more water 

absorption, reduction in compressive strength, less hardness, under burnt.  
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●So we recommend that up to 10% Fly Ash can be replaced by Sugarcane bagasse and 20% clay can be 

replaced by wheat straw ash in bricks.  
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