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Abstract— Harnessing of industrial and agricultural waste 

residue in the sector has been the centre of research of many 

reasons like environmental and technical. Sugarcane bagasse 

ash is an ash which is generated from burning sugarcane 

bagasse, forth with ethanol vapour. Enormous mass of ash 

which is a waste product, available at very minimal rate. It 

can be used very productively and can resolves the land 

pollution problems. In this project, Sugarcane Bagasse ash 

can be utilized as a replacement of fly-ash. With the size of 

(200*100*60) mm tested with different proportions of 0% , 

15% , 30% , 45% and 60% with replacement of fly ash in 

bricks. These bricks were tested in different types of brick test 

as per Indian standards and ASTM. 
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I. INTRODUCTION 

Brick is a building material used to make walls, pavements, 

footpath and others elements in construction like masonry, 

rooftops and footpath etc., There are several types of bricks 

which have distinguish use, size, forming method, origin and 

quality. Our specific interest is in the agricultural waste. Due 

to finite availability for natural resources and fast 

urbanization, there is a shortage of conventional building 

construction materials. Accertion of unmanaged agricultural 

waste, precisely from the developing countries, has an 

accelerated environmental concern. Therefore, evolution of 

new technologies to recycle and convert waste material into 

reusable materials is important for the protection of the 

environment and also for the sustainable development. Waste 

material like sugarcane bagasse ash was used to manufacture 

brick and other construction material. 

II. EXPERIMENTAL MATERIAL 

A. S.C.B.A 

 
Fig. 1: Sugarcane Bagasse Ash 

Sugarcane Bagasse is a thread like matter that remains after 

sugarcane are crushed to extract their juices. The dry pulpy 

residue left after the extraction of the juice from sugarcane 

and when it is burned to ashes it is known as SBA (Sugarcane 

Bagasse Ash). 

S. No. Chemical Compound Mass% 

1 SILICA DI OXIDE 66.89% 

2 ALUMINIA OXIDE + IRON OXIDE 29.18% 

3 CALCIUM OXIDE 1.95% 

4 MAGNESIUM OXIDE 0.82% 

5 SULPHUR TRI OXIDE 0.56% 

6 LOSS OF IGNITION 0.72% 

Table 1: Chemical Composition of S.C.B.A 

Source: Modi Mills PVT. LTD. 

B. Fly Ash 

 
Fig. 1: Fly Ash 

Fly ash is the product produced from the burning of coal with 

the fine particles of fuel. To produce pozzolanic properties 

like cement Class F fly ash requires a cementing agent, such 

as Portland cement, quick or hydrated lime, with the presence 

of water in order to react and produce cementations 

compounds. We used class F fly ash. 

S. No Chemical Compound Mass (%) 

1 SiO2 54.90% 

2 Al2O3 25.80% 

3 Fe2O5 6.90% 

4 CaO 8.70% 

5 MgO 1.80% 

6 SO3 0.60% 

7 Na2O & K2O 0.30% 

Table 2: Chemical Composition of Fly Ash 

Source: Ash Tech Industries Pvt. Ltd. Ghaziabad 

C. Quarry Dust 

 
Fig. 2: Quarry Dust 
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As the sources of sand are depleting and there is a need to 

reduce the cost of construction. Therefore, we need to 

discover an alternative construction materials which can 

replace sand as fine aggregates in the construction projects. 

Quarry dust is a derivative produce from crushing process 

during quarrying exercise is an effective alternative. 

 It can work as a sand fully or partly. It gives us a 

comparatively good strength with respect to sand with or 

without concrete admixtures. 

Chemical Compounds Mass (%) 

SiO2 62.48% 

Al2 O3 18.72% 

Fe2O3 6.54% 

CaO 4.83% 

MgO 2.56% 

Na2O Nil 

TiO2 0.29 % 

K2O 3.18% 

LOI 1.01% 

Table 3: Chemical Composition of Cement 

Source: www.ejge.com 

D. Cement 

 
Fig. 4: Cement 

It is always worth seeking to use the best cement in 

constructions. Therefore, the properties of a cement must be 

studied. Despite the fact that various cement properties may 

differ depending upon the types of construction, Many times 

a good cement possesses many useful properties. (Which 

depends upon its composition, thoroughness of burning and 

fineness of grinding) 

Chemical Compound Mass % Range 

LIME (CaO) 62% 62 to 67 

SILICA (SiO2) 22% 17 to 25 

ALUMINA (Al2O3) 5% 3 to 8 

CALCIUM SULPHATE (CaSO4) 4% 3 to 4 

IRON OXIDE (Fe2O3) 3% 3 to 4 

MAGNESIA (MgO) 2% 0.1 to 3 

SULPHUR (S) 1% 1 to 3 

ALKALIES 1% 0.2 to 1 

Table 4: Chemical Composition of Cement 

Source: www.eng.psu.edu 

E. Water 

Water is an utmost important ingredient used for the 

manufacturing of bricks. Since it can helps to bind all the raw 

materials with proper mix. Water used for making brick 

should be free from foreign particles as well as impurities. 

 We used water from the tank available in the campus 

in our research. 

III. MIX DESIGN 

Sample Fly Ash SCBA Cement Quarry Dust 

1. 0% 60% 20% 20% 

2. 45% 15% 20% 20% 

3. 30% 30% 20% 20% 

4. 15% 45% 20% 20% 

5. 60% 0% 20% 20% 

Table 5: Effective Replacement of Fly Ash with SCBA 

IV. EXPERIMENTAL METHODOLOGY 

Firstly literature survey is being accomplish to study the 

availability of the agro-waste in India. It has been observed 

that enormous quantity of the agro-waste is present in our 

country. So we can carried out our research in this field. Then 

the materials which we have to use is chosen and the 

properties of those materials are examined and studied. Then 

after the selection of the binding property of these materials 

are tested whether the materials are forming a fetter or not. 

After testing the binding properties, the required proportions 

of the materials are selected and then it is mixed together to 

mould a brick in rectangular shape. The kneading and 

suppressing process is very carefully done. After the brick is 

removed from the mould and it is remained at the same stage 

for drying on the dry floor. The drying must be done care 

safely at room temperature and then sun drying is done for 

five days so that the required strength can be achieved. The 

water curing is done for 7, 14 and 28 days. After which the 

most important tests i.e water absorption test is carried out to 

determine the absorption rate, boiling water test is done to 

find the saturation coefficient ,compressive strength test is 

performed using a compression testing machine, A loading is 

applied to the bricks until they failed and gives the maximum 

loading reading. The compressive strength is taken as the 

average result from a set of three test for each respective brick 

type and other tests are also done to know the other properties 

of brick like weight , dimensions , density etc., 

V. WATER ABSORPTION TEST 

To find the absorption value of the brick 

If absorption by the volume is requested it can be attained by 

multiplying the weight percentage by the apparent specific 

gravity. Water absorption cold water test: Dry bricks are 

placed in an oven at temperature of 100-110C till they attain 

constant mass. The weight (W1) of the bricks is written after 

cooling them to room temperature. Bricks are then submerged 

in water at a Room temperature of 27C. 

 The sample then taken out of water and cleaned with 

a damp cloth for 3min, thereafter it is again recorded as W2. 

 The water absorption in Percentage (%) = (W2-

W1)/W1 * 100 

 The average water absorbent shall not be more than 

20% by weight upto class 12.5 and 15% by weight for higher 

classes. 

SAMPLE 7 DAYS 14 DAYS 28 DAYS 

S1 15.4% 11.85% 15.37% 

S2 6.03% 8.05% 8.43% 
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S3 5.04% 8.39% 6.57% 

S4 5.20% 8.86% 6.13% 

S5 5.50% 11.02% 8.07% 

Table 6: Water Absorption of Brick 

 
Graph 1: Water Absorption 

VI. FREEZING & THAWING TEST 

The C/B ratio is the cold water/ boiling water absorption ratio, 

which is also known as the saturation coefficient. It is a sign 

of bricks resistance to freezing and thawing. To calculate the 

saturation coefficient, cold water absorption and boiling 

water absorption must be calculated. Samples of the bricks 

are oven dried and weighed. Then they are drop in cool water 

for 24hrs, surface dried with clean cloth, and weighed again. 

The weight of water absorbed is divided by the oven dry 

weight and expressed as a percentage, the same sample are 

next submerged in water, heated to boiling and boiled 

continuously for 5 hrs. Then all the reading should be taken 

and divided accordingly. After surface drying with the damp 

cloth they are weighed again. The test method more 

completely described in ASTM 67, standard methods of 

sampling and testing bricks. The saturation coefficient should 

always less than 1.0 and the lower the value the less 

absorptive the brick. ASTM C-62, standard specification for 

building brick, set maximum permissible values for brick that 

will be exposed to freezing and thawing. However, these 

requirements may be waived if the brick passes the freezing 

and thawing test also described in ASTM C-67. 

SAMPLE 7 DAYS 14 DAYS 28 DAYS 

S1 0.95 0.80 0.97 

S2 0.62 0.79 0.96 

S3 0.58 0.81 0.93 

S4 0.56 0.79 0.95 

S5 0.55 0.74 0.95 

Table 7: Saturation Coefficient of Brick 

 
Graph 2: Saturation Coefficient 

VII. COMPRESSION TEST 

A compression testing machine, shall be used to calculate the 

compressive strength of the bricks. 

 Remove unevenness observed in the bed faces to 

provide two smooth and parallel faces by grinding. 

Submerged in the water at room temperature for 21 hours. 

Remove the specimen and dried out any extra moisture at 

room temperature. Jam the frog ( where provided ) and all 

voids in the bed face flush with cement mortar ( 1 cement, 

clean coarse sand of grade 3 mm and down ). Store under the 

damp jute bags for 24 hours proceed by absorption in clean 

water for 2-3 days. Remove, and wipe out any mark of 

moisture. 

 Place the specimen with the flat faces horizontal, 

and then face upward the mortar filled portion and carefully 

placed the bricks between plates of the testing machine. 

Apply load axially at a uniform rate of 14 N/mm (140 

kgf/cm2) per minute till the failure occurs and note the 

maximum load at failure. The load at failure would be the 

maximum load at which the specimen fails to produce any 

further raise in the indicator reading on the testing machine. 

SAMPLE 7 DAYS 14 DAYS 28 DAYS 

S1 3 3.79 4.64 

S2 6.37 7.35 9.26 

S3 7.79 7.99 10.67 

S4 8.90 9.56 10.96 

S5 8.37 8.64 10.52 

Table 8: Compression Test of Brick 

 
Graph 3: Compressive strength 

VIII. ECONOMIC FEASIBILITY 

Material Market Price 

Cement 5 Rs/Kg 

Quarry Dust 0.30 Rs/Kg 

Fly Ash 0.50 Rs/Kg 

S.C.B.A 0.20 Rs/Kg 

Table 9: Material Cost 

Sample Brick Price (Rs) 

S1 1.82 

S2 2.21 

S3 2.34 

S4 2.48 

S5 2.54 

Table 10: Brick Price 
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Properties Red brick/Clay brick S.C.B.A – FLY Ash Brick Remark 

Size, mm 215x100x70 200x100x60 - 

Volume, cm^2 1505 1200 - 

Density, Kg/m^3 1600 1300-1600 Higher Load Bearing 

Water Absorption 15 -25% 5 -16% Less Dampness 

Compressive Strength N/mm^2 3.5-10 3-11 Higher load Bearing 

Price (Without additional charge) 3.5 – 4 Rs 1.82 – 2.54 Rs Less in cost 

Manufacturing Time 2-3 MONTHS 3-5 DAYS Took Less Time 

Pollution Yes No Pollution Eco Friendly 

Table 11: Comparision of Clay Brick with S.C.B.A- Fly Ash Brick

IX. CONCLUSION 

Based on particular experimental investigation about 

different test of the bricks, the following observations are 

made regarding the resistance of partially replaced sugarcane 

bagasse ash with Fly ash brick. 

1) Compressive strength increases or decreases in 

percentage of bagasse as compared to fly ash upto 

sample (S3) and attained maximum value at sample (S4) 

and then decreases. 

2) Water absorption value decreases on decrease in 

percentage of bagasse and attained lowest absorptive 

value at sample (S3) and then water absorption 

percentage increases. 

3) Use of baggase in brick can solve the dumping problem; 

reduce cost and produce a “greener” eco-friendly bricks 

for construction. 

4) From the experiment boiling water test, we can conclude 

that on 7 & 14 days of water curing (S5) fly ash brick 

have less absorptive value, while on 28 days of water 

curing (S3) shows the less absorptive value. 

5) Environmental effects of wastes and disposal problems 

of waste can be reduced from this research. 

6) A better and innovative construction material is formed 

due to this research. 

7) It provides innovative use of class F fly ash. 

8) This study helps in converting the non-valuable baggase 

ash into bricks and makes it valuable. 

9) In this study, maximum compressive strength is obtained 

at 15% replacement of fly ash with sugarcane bagasse 

ash. 

10) Bagasse ash bricks reduce the seismic weight of 

building. 

11) It reduces the cost of the brick. 

12) This brick can be replaced by clay bricks which produces 

lots of pollution during the manufacture process. 
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