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Abstract— Fly Ash bricks can be extensively used in all 

building constructional activities similar to that of common 

burnt clay bricks. The fly ash bricks are comparatively lighter 

in weight and stronger than common clay bricks. Since fly 

ash is being accumulated as waste material in large quantity 

near thermal power plants and creating serious environmental 

pollution problems, its utilisation as main raw material in the 

manufacture of bricks will not only create ample 

opportunities for its proper and useful disposal but also help 

in environmental pollution control to a greater extent in the 

surrounding areas of power plants.so using wastage instead 

of exploiting natural resources is one of the great advantage. 

Also 180 billion tonnes of common burnt clay bricks are 

consumed annually approximately 340 billion tonnes of clay- 

about 5000 acres of top layer of soil dug out for bricks 

manufacture, soil erosion, emission from coal burning and  

fire woods which causes deforestation are the serious 

problems posed by brick industry. The above problems can 

be reduced some extent by using fly ash bricks. The objective 

of this project is to represent the information regarding Fly 

Ash bricks and plant, properties and their uses in a most 

concise and comparison. And also in this project some 

laboratory experiments were carried out on fly ash bricks 

samples are Compressive strength study and water absorption 

study. 
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I. INTRODUCTION 

In the present scenario in the construction industry, use of 

economic and environmental Friendly material is of a great 

concern. One of the main ingredients used is cement. It is 

observed from various. Studies that the heat emitted from 

cement accounts to a greater percentage in global warming. 

Cement industries account to a greater emission of CO and 

they also use high levels of energy resources in the production 

of cement. In order to minimize these effects, replacement of 

cement with some pozzolanic materials such as fly ash, can 

have an improving effect against these harmful factors. 

It seems that the fly ash added building bricks show 

reasonably good properties and may become competitive 

with the conventional building bricks. Use of fly ash as a raw 

material for the production of building bricks is not only 

viable alternative to clay but also a solution to difficult and 

expensive waste disposal problem. In the present work the 

attempt has made to find the optimum mix percentage of to 

obtain maximum compressive strength of fly ash brick 

admixed with lime, gypsum and quarry dust at various 

proportions. 

II. LITERATURE REVIEW 

Now a days pozzolanic materials such as fly ash, slag, silica 

fume are extensively used around the world so as to decrease 

utilization of natural resources.  In order to carry out the 

project various literatures were studied and findings obtained 

by there were used to identify the requirements, 

summarization of a few literatures is as follows: 

Fly-Ash, an indispensable by-product of Thermal 

Power Plants, is an environmental threat across the globe. 

Power plants are facing an ever increasing challenge disposal 

of this polluting agent. This unit is proposed to manufacture 

FAL-G Bricks & Blocks by consuming the Fly-Ash as one of 

the prime raw material. These are largely used in various 

constructions, such as load bearing and pillar structure 

Buildings, Boundary walls, Roads, Culverts, Pavements, and 

wherever conventional bricks can be used. The general Fly 

ash bricks fall in the strength zone of 60-250 Kg/Cm2, thus is 

much stronger than conventional Bricks. Secondly, it also 

helps environment by saving the invaluable top soil by not 

using them in brick making like conventional brick making. 

Thirdly, they need no burning, thus further enhancing their 

Eco-Friendly Brand. This is the reason these bricks are also 

referred as Eco Bricks or popularly Green Bricks, (though the 

colour is grey). 

In this study, the effects of fly ash on the properties 

of bricks are studied and the behaviour of fly ash bricks is 

compared with conventional burnt clay bricks. The various 

properties of fly ash bricks with different materials were 

tested. The properties studied water absorption, hardness, 

efflorescence, soundness, shape and size, crushing strength 

and basic compressive strength of the prism using different 

mortar mixes normally 1: 3, 1: 4 and 1: 5 cement-sand 

mortars. In general bricks are made by top fertile agricultural 

soil but by using fly ash, 28 percent of top fertile agricultural 

soil is saved. Use of fly ash in brick making also is beneficial 

in diverse ways. As compared to conventional clay bricks fly 

ash bricks are stronger, more durable and yet more 

economical. Also, the process of fly ash brick manufacturing 

results in lesser pollution. Being less permeable as compared 

to clay bricks dampness related issues are far lesser in case of 

fly ash bricks than their clayey counterparts.  

III. FUTURE EXTENSION 

Instead of Fly Ash, investigations can be done on waste 

material such as saw dust, lime sludge, rice husk etc. Thermal 

conductivity can also be investigated for such type of brick. 

Work can be extended by using Fly Ash. Fly ash bricks can 

be used partially with clay so that economically fly ash bricks 

can be better used. Fly ash bricks can be used partially with 

rice husk so that bonding with mortar will be stronger. 

Industrial wastes should be better used in brick making for 
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strengthening purpose and also profitable for cleaning 

society. 

IV. MATERIALS AND METHODOLOGY 

A. Materials used: 

1) Fly ash 

2) Lime  

3) Gypsum  

4) Stone dust 

B. Properties of materials: 

1) Fly ash: 

The Fly Ash is finely divided residue resulting from the 

combustion of ground or powdered coal. Fly ash is generally 

captured from the chimneys of coal-fired power plants, it has 

POZZOLANIC properties, and is sometimes blended with 

cement for this reason.   

Fly ash includes substantial amounts of silicon 

dioxide (SiO2) (both amorphous and crystalline) and calcium 

oxide (CaO). Toxic constituents include arsenic, beryllium, 

boron, cadmium, chromium, cobalt, lead, manganese, 

mercury, molybdenum, selenium, strontium, thallium, and 

vanadium. 

ASTM broadly classify fly ash into two classes 

2) Class F fly ash: 

The burning of harder, older anthracite and bituminous coal 

typically produces Class F fly ash. This fly ash is pozzolanic 

in nature, and contains less than 10% lime (CaO). The glassy 

silica and alumina of Class F fly ash requires a cementing 

agent, such as Portland cement, quicklime, or hydrated lime, 

in the presence of water in order to react and produce 

cementitious compounds. 

3) Class C fly ash: 

Fly ash produced from the burning of younger lignite or sub 

bituminous coal, in addition to having pozzolanic properties, 

also has some self-cementing properties. In the presence of 

water, Class C fly ash will harden and gain strength over time 

Class C fly ash generally contains more than 20% 

lime (CaO).  

4) Lime: 

Lime is an important binding material in building 

construction. It is basically Calcium oxide (CaO) in natural 

association with magnesium oxide (MgO).Lime reacts with 

fly ash at ordinary temperature and forms a compound 

possessing cementitious properties. After reactions between 

lime and fly ash, calcium silicate hydrates are produced 

which are responsible for the high strength of the compound.  

5) Gypsum: 

Gypsum is a non- hydraulic binder occurring naturally as a 

soft crystalline rock or sand. Gypsum have a valuable 

properties like small bulk density, incombustibility, good 

sound absorbing capacity, good fire resistance, rapid drying 

and hardening with negligible shrinkage, superior surface 

finish, etc. In addition it can strengthen material or increase 

viscosity.  

6) Quarry dust or stone dust: 

It is residue taken from granite quarry. Due to excessive cost 

of transportation from natural sources locally available river 

sand is expensive. Also creates environmental problems of 

large-scale depletion of these sources. Use of river sand in 

construction becomes less attractive, a substitute or 

replacement product for concrete industry needs to be found. 

Whose continued use has started posing serious problems 

with respect to its availability, cost and environmental 

impact. In such a case the Quarry rock dust can be an 

economic alternative to the river sand. Usually, Quarry Rock 

Dust is used in large scale in the highways as a surface 

finishing material and also used for manufacturing of hollow 

blocks and lightweight concrete prefabricated Elements. 

After processing fine particles of size less than 4.75 mm is 

used in this work. 

V. METHODOLOGY 

 
Fig. 1: 

VI. ANALYSIS OF RESULTS 

A. Absorption Test: 

The average absorbed moisture content of clay bricks is found 

to be 12.57% and for fly ash bricks are found to be 7.12%. 

Thus there is net 43.35% decrease in moisture absorbed for 

fly ash bricks as apart to clay bricks. 
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Graph 1: Water absorption for different proportion 

 
Graph 2: Water absorption comparison 

Hardness Test: The hardness test for clay bricks and 

fly ash bricks was conducted, test brick was taken and scratch 

was made on bricks surface with the help of finger nail and 

found no impression after scratching in both the cases. 

Efflorescence Test: The Efflorescence test for clay 

bricks and fly ash bricks was conducted and the results were 

compared in which Grey or white deposits are slight to 

moderate in normal bricks and less than 10% on the surface 

area in fly ash bricks. 

Soundness Test: The Soundness test for clay bricks 

and fly ash bricks was conducted and the results were 

compared in which two bricks are struck with each other, it 

was found that a normal brick shows good results when struck 

with each other but fly ash bricks show clear ringing sound.  

Shape and Size Test: The Shape and Size test is done 

for clay and fly ash bricks to examine the structure of a brick 

when the brick is broken and it was found both types of bricks 

are free from any defects such as holes, lumps etc. but fly ash 

bricks are compact and homogeneous.  

Crushing Strength Test: Crushing strength test for 

clay bricks and fly ash bricks was conducted and the results 

are compared in graph number 2. 

Proportion 

no 

Fly ash 

(%) 

Lime 

(%) 

Gypsum 

(%) 

Stone 

dust (%) 

P1 15 30 2 53 

P2 20 25 2 53 

P3 20 30 2 48 

P4 25 20 2 53 

P5 30 15 2 53 

P6 35 10 2 53 

P7 40 5 2 53 

P8 40 10 2 48 

P9 50 25 2 23 

Table 1: Various Mix Proportions 

The quantity of materials required to cast a single 

brick is arrived by taking a brick weight of 3.5kg 

 
Graph 3: Compressive strength of fly ash bricks 

The crushing strength of clay bricks is found to be 

8.62N/mm2 and for fly ash bricks is found to be 15.84 

N/mm2. Thus there is net 45.58% increase in crushing 

strength for fly ash bricks as apart to clay bricks. 

 
Graph 4: Compressive strength comparison 

VII. COMPARISON OF FLY ASH BRICKS AND CLAY BRICKS 

Clay brick Fly ash rick 

Varying colour as per soil 
Uniform pleasing colour 

like cement 

Uneven shape as hand 

made 

Uniform in shape and 

smooth in finish 

Lightly bonded Dense composition 

Plastering is required No plastering required 

Heavier in weight Lighter in weight 

Compressive strength is 

around 35kg/cm2 

Compressive strength is 

around 100kg/cm2 

More porous Less porous 

Thermal conductivity 

1.25-1.35W/m2 ºC 

Thermal conductivity 0.9-

1.05 W/m2 ºC 

Water absorption 20-25% Water absorption 6-12% 

Table 2: Comparison between Clay bricks and Fly ash 

Bricks 
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VIII. ADVANTAGES AND DISADVANTAGES 

Advantages outweigh the disadvantages of using Fly Ash 

Bricks over Clay Bricks: 

A. Advantages: 

1) Due to perfect size savings in cement mortar for   

2) making the walls and plastering by 20-40% 

3) Strength of supplied lot is similar. 

4) Plaster of Paris, Putty can be applied directly without a 

backing coat of plaster. 

5) Lower water penetration compared to Clay Bricks. 

6) High Strength-can be used for load bearing walls. 

7) Eco friendly using Fly Ash. 

B. Disadvantages:  

Bonding is lower due to smooth finish; this can be easily 

corrected by using cement: sand mortar of 1:4 and proper 

curing and also by providing frog. 

C. Clay Bricks Disadvantages: 

1) Uneven shape 

2) Labor Intensive. 

3) Inefficient Kilns Coal Fired -Pollution 

4) Cutting of agricultural land and hills -Pollution and 

against world food security. 

IX. CONCLUSION 

Our aim in this project is to know the properties of fly ash 

bricks and how they made and comparison over common red 

burnt clay bricks all has been successfully completed. 

Different tests results are as follows….. 

1) Fly Ash Bricks were found to be sufficiently hard as 

scratching by the finger nail on the surface left no 

impression on it as compared to normal bricks.   

2) The Efflorescence of all bricks tested were found to be 

slight as white or grey deposits were less than 10% on 

surface of the bricks which is almost same as that in the 

normal bricks. 

3) A ringing sound in the Fly ash Bricks was observed to be 

far better than that in normal bricks.  

4) Structure of the bricks was found to be compact, 

homogeneous and free from any defects like holes, 

lumps etc.As compared to normal bricks.  

5) The average absorbed moisture content of clay bricks is 

found to be 11.93% and for fly ash bricks are found to be        

9.77%. Thus there is net 18.10% decrease in moisture 

absorbed for fly ash bricks as a part to clay bricks.  

6) The crushing strength of clay bricks is found to be 

8.62N/mm2 and for fly ash bricks is found to be 

15.84N/mm2. Thus there is net 45.58% increase in 

crushing strength for fly ash bricks as apart to clay bricks. 

Finally from above all test results we can conclude 

that fly ash bricks are best suitable for construction works 
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