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ABSTRACT: 

 The most basic building material for construction of houses is the bricks.  The 

rapid growth in today’s construction industry has obliged the civil engineers in searching 

for more efficient and durable alternatives far beyond the limitations of the conventional 

brick production. The bricks are the most important material for the construction of 

buildings. Bricks are manufactured by using the various industry byproducts like Rice 

husk ash (RHA), Ground granulated blast furnace slag (GGBS) and Aluminum Powder. 

Rice husk ash (RHA) obtained from uncontrolled combustion was used as an alternate 

construction material for concrete and bricks. Each year large quantity of RHA produced 

and is an environmental concern. However, RHA contains silicate which is in turn a 

characteristic of pozzolanic materials. GGBS is obtained by quenching molten ( a product 

of iron and steel making ) from a blast furnace in water or stream, to produce glassy, 

granular product that is then dried and ground into a fine powder. 
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INTRODUCTION 

Bricks are one of the most important building materials used for construction. It is the 

simplest and most ancient of all building materials.  Brick is a building material which is 

used to make walls, pavements and other elements in construction. The continuation use 

of clay bricks. It is as observed that different waste materials are used in the 

manufacture of bricks. The construction of bricks made from co-generation ashes and 

other raw materials had a water absorption rate lower than 15% compressive strength 

greater than 150kg/sq.cm. 

The bricks are usually prepared by red mud. Now a day it is manufactured by using 

concrete also. In this project our aim is to manufacture a bricks using certain industry 

waste materials like GGBS, Rice husk ash in addition to this aluminum powder and a 

ordinary Portland cement of grade 43 is used. Here many tests are conducted over 

proportions of various industry wastes in the manufacture of bricks. We are conducting 

a trail and error method with various proportions of materials. The concrete could be 

made light by using lighter material and the foaming agent. The lighter material used in 

the preparation of bricks is the rice husk ash. Aluminum powder is used as the foaming 

agent. By using GGBS the strength of the bricks increases but the weight of the bricks 

also increases. Hence to make the bricks lighter in weight the alternative material, 

aluminum powder is used as a alternative material to reduce the weight of brick, it is also a 

lighter material. The rice husk ash is a waste product from the rice mill industry, which 
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is also a light weight material that can be used in the casting. The initial tests like 

specific gravity, fineness, normal consistency tests were conducted for the materials. 

 

MATERIALS AND METHODOLOGY 

Laboratory investigations carried out on cement, Ground granulated blast furnace slag,    

Rice husk ash and also on Aluminum powders which are used for test specimens have 

been presented. This chapter of thesis contains physical properties of various materials 

used throughout the experimental work. 

 

Materials Used 

The various materials used in the experimental 

works are 

 Cement 

 Ground granular blast furnace slag (GGBS) 

 Rice Husk Ash (RHA) 

 Water 

 Aluminum Powder 

 

Cement; Cement is a binder, a substance used in construction that sets and hardens and 

can bind other materials   together.  Portland cement is the most common type of cement 

in general use around the world. Cement possesses a high compressive strength and it is 

corrosive resistance material and atmospheric agent has no appreciable effect on it. 

Cement is more economical than steel. 

Ground Granular Blast Furnace Slag (GGBS): It is obtained by quenching molten iron 

slag (a product of iron and steel making) from a blast furnace in water or stream, to 

produce glassy, granular product that is then dried and ground into a fine powder. 

Rice Husk Ash: Rice husks are the hard protecting coverings of grains to protect rice at 

the ripening period. Rice Husk was burnt under enclosed place to limit the amount of ash 

that will be blown off. 

Water: The water used for the study was obtained from a free flowing stream. The water 

was clean and free from any visible impurities. It conformed to BS EN 1008:2002 

requirements. Water is an important ingredient of concrete as it actively participates in the 

chemical reaction of cement. 

Aluminum Powder: The aluminum powder reacts with the cement and forms hydrogen 

bubbles to form within the mix, thereby increasing the volume-to-weight ratio of the 

concrete mix. After the mix is cast into the desired form and the volume-increasing 

chemical reactions occur, the concrete mix, which is still soft, is autoclaved. 

 

Method of Mixing and casting of specimen 

 

Preparation of moulds:- 

For smooth surfaces clean moulds completely of remaining concrete, the steel/or wood 

surface must be oiled. Trials with different materials will have to show best results. Oil 

will not destroy the mix, once the foam has been mixed in the mortar. 

Casting and mixing of Specimen:- 

The required raw materials like Ground, granular blast furnace slag, Rice husk ash, 

Cement and Aluminum powder have to be mixed as per the ratio. These mixed materials 

are conveyed to the brick moulds by pan. In these investigations, mixing was done 

manually. Modular brick mould is used for casting of bricks. The internal dimensions of 
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modular brick mould is 190mm X 90mm X 90mm .The brick mould is placed on flat 

ground then the obtained mixer is poured into the mould within 30 minutes. 

 After processing, as per required size of bricks were casted and taken in pallet truck for 

curing purpose. At early stages, bricks were cured by normal water curing and then by 

sprinkling of water. 

 
Fig (a): Mixing of Specimen 

 

Pouring of material mixture into moulds: 

The oiled mould ,is placed on clean surface preferably in shade avoiding direct sunlight. 

The prepared concrete is then poured slowly in the mould and at the same time the mould 

is shaken so that the material reaches in every corner of the mould. The mould is filled 

completely and the surface is levelled using trowel. The mould is then kept for 24 hours 

for setting of material. 

 

Curing of bricks:-  
The brick should be positioned upwards on the curing yard, resting on a soft underground 

- best. All possible efforts should be taken, in particular in dry and hot climate or more 

even when windy, to keep the brick damp for at least three, better form more days. It 

should be preferably kept in shade and in damp condition as the dry condition would 

absorb the moisture from the brick reducing its strength. A sprinkler will be helpful or 

gunny bag that is kept wet. Curing compound would be the costly alternative. Standards 

call for a 28 day curing period for cement-based bricks.  

 

 
Fig (b): curing of bricks 

 

Tests Conducted on Brick Specimens  

I. Water absorption test  

Percentage water absorption = [(𝐰𝟐−𝐰𝟏)/ 𝐰𝟏]∗𝟏𝟎𝟎 

W2 – Wet weight of brick specimen 

W1 – Dry weight of Brick specimen 
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II. Compressive strength test 

 

Compressive strength = (𝑷/𝑨)∗𝟏𝟎𝟎𝟎 
Where,  

P = Load in kN  

A = Area of cube surface = 190 x 90 mm
2
. 

 

EXPERIMENTAL RESULTS 

Water absorption test results:  

Following graph gives the water absorption test results of bricks for different percentage 

of materials used for different ratios. 

 
Variation of water absorption 

 

Compressive strength test results: 

Following graph gives the water absorption test results of bricks for different percentage 

of materials used for different ratios. 

 

 

 

 

                                             

 

 

 

 

 

 

Compressive strength 

 

OBSERVATIONS AND DISCUSSIONS 

The following observations were made based on the experiments conducted in the 

preparation of bricks by using industry byproducts.  

It is observed that the water absorption of mix proportion  Cement, GGBS, Aluminum 

powder combination, the maximum water absorption is obtained for ratio 1:1:1 and 
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minimum absorption obtained for ratio 1:4:1and are 0.449, 0.057 respectively. The 

maximum dry weight of the brick is around 2kg to 3kg. Hence it can be conclude that the 

weight of brick is lighter than the conventional brick. It is observed that compressive 

strength in first set of mix proportion using materials cement, GGBS, Aluminum powder 

the maximum and minimum compressive strength obtained in ratio 1:4:1 and 1:3:1 are  

21.39Mpa,12.95Mpa respectively. Hence, the strength of the brick is useful for the 

construction of main wall and also it can be used for construction of load bearing walls.  

It is observed that the water absorption of mix proportion  Cement, RHA, Aluminum 

powder combination, the maximum water absorption is obtained for ratio 1:3:1 and 

minimum absorption obtained for ratio 1:2:1 are 1.202 ,0.043 respectively. The maximum 

dry weight of the brick is around 1.5kg to 2.5kg. Hence I can be conclude that the weight 

of brick is lighter than the conventional brick. It is observed that compressive strength in 

first set of mix proportion using materials Cement, RHA, Aluminum powder the 

maximum and minimum compressive strength obtained in ratio 1:1:1 and 1:4:1 are  

15.49Mpa, 2.75Mpa respectively. Hence, the strength of the brick is useful for the 

construction of Partition walls. 

 

CONCLUSIONS 

Based on the limited study done in the project, the following concluding remarks may be 

made: 

 Industrial wastes can be consumed as byproduct and can be specially used as 

concrete mixtures for the preparation of bricks including benefits on its 

mechanical properties. Industrial waste like rice husk ash produce a comparatively 

lighter than conventional concrete brick. 

 Low cost compared to conventional bricks.  

 The compressive strength results show that a light weight bricks with strength up 

to 21.46 MPa can be achieved by using the materials chosen in this study. 

 It reduces the use of material such as natural river sand and red soil and also 

increases the usage of industry by products such as Rice husk ash and GGBS, 

hence it is green construction material. 

 Skilled labours are not required. 
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