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I. INTRODUCTION 
 

The need for locally manufactured building materials 

has been emphasized in many countries of the world. 

There is an imbalance between the expensive 

conventional building materials coupled with the 

depletion of traditional building materials. 

Production of clay bricks requires consumption of 

coal leading to greenhouse gas emissions. There are 

different categories of the bricks, depending upon 

the admixtures and raw material used for making 

bricks. The primary raw material used for bricks is the 

soil, which is often taken from prime agricultural 

land, causing land degradation as well as economic 

loss due to diversion of agricultural land.  

 

Use of traditional technologies in firing the bricks 

results in significant local air pollution. The clay brick 

industry in India produces over 180 billion clay bricks 

annually with a strong impact on soil erosion and 

unprocessed emissions. At the same time, the 

thermal power plants in India continue to produce a 

huge amount of fly ash, disposal of which poses 

significant challenges for the power plants. 

Production of consumption of burnt clay bricks is still 

common in many parts of the world. China is 

considered as the first country in the production of 

bricks (More A. et al. 2014).  

 

Similarly, India is the second largest brick producing 

country. Extensive utilization of natural resources like 

clay has caused an alarming situation. Moreover day  

 

by day increasing waste generation is also causing 

environmental problems. Different waste material 

have been investigated in the production of bricks 

with improving performance. Ordinary building 

bricks are made of a mixture of clay, which is 

subjected to various processes, differing according to 

the nature of the material, the method of 

manufacture and the character of the finished 

product. After being properly prepared the clay is 

formed in molds to the desired shape, then dried 

and burnt.  

 

Burnt bricks are usually stronger than sundried 

bricks, especially if they are made of clay or clayey 

material. Burnt clay bricks are weaker compared to 

bricks made of cement in terms of strength and 

durability. Another important factor adding to the 

disadvantages of burnt clay brick is the 

environmental impact involved in the manufacturing 

process of clay bricks. To overcome these drawbacks 

an attempt has been made to increase the overall 

efficiency of clay brick by adding other suitable 

materials along with clay in the manufacturing 

process. 

 

Abstract- In India, bricks are mainly composed up of clay, and are generally produced in traditional, unorganized 

small scale industries. Red clay bricks making consumes larger amount of clay which leads to top soil removal 

and land degradation. To avoid this threats brick made of waste that is originated from the waste as a residue 

from the different industries and factories. This paper has detailed the different combination of bricks proposed 

by various researcher of this field. Paper has finds the type of bricks as per manufacturing method. Paper has 

found the important brick ingredients with advantages of the supplement for brick manufacturing.  
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Types of Bricks 

The development and use of alternative and 

indigenous construction materials is a growing 

concern among materials engineers in developing 

countries. Brick is an important versatile construction 

material used in wide variety of situations. There are 

several ways in which brick can be classified or 

characterized. in the sections below, bricks are 

characterized by the material used to manufacture 

them. 

 

Burnt Clay Brick 

The most common types of bricks used in 

construction are based on clay as the material. These 

include burnt clay brick and fire clay brick. These are 

usually referred to as common brick. 

 

Burnt clay Brick is created from clay that is either 

molded, dry-pressed, or extruded and then dried and 

fired in a kiln. Additionally, this type of brick is 

further characterized by class  - first, second, third, 

and fourth, which relates not only to appearance but 

also to porosity and strength.  

 

Fire bricks 

Fire brick, also called refractory brick, is a type of 

brick that is built from fire clay. Fire clay has a very 

high melting temperature (~1600oC) as a result of its 

high alumina content, which can range from 24 -

34%. These bricks are designed to have high-

temperature tolerance, low thermal conductivity, and 

can survive thermal cycling and rapid changes in 

temperature. Fire brick is used in furnaces, kilns, 

chimneys, fireplaces, boilers, and other similar 

applications where there is direct exposure to high-

temperature conditions. They are also used to line 

wood-fired ovens and to provide thermal insulation 

to improve the overall energy efficiency of high-heat 

devices. Magnesite brick is one example of fire brick, 

which consists of more than 90% magnesium oxide. 

 

Sand Lime Bricks 

Sand lime bricks, also called calcium silicate bricks or 

flint lime bricks, are manufactured from a mix made-

up of sand, lime, and water. A pigment is often 

added to the mix to impart different colors to the 

brick, which would otherwise be a grey-white – off 

white color. 

 

Concrete Bricks 

The ingredients for concrete include Portland 

cement, water, and an aggregate. Concrete bricks are 

created by pouring concrete into a mold to cast and 

generate a uniformly- sized brick product. The mold 

can be designed to produce a variety of finishes on 

the face edge of the brick to suit the architectural 

details and aesthetics desired. Finishes might be 

smooth or may simulate the look of natural stone, 

for example. Various pigments can be added to the 

concrete during manufacturing to impart different 

colors to the brick. Pigments such as iron oxide can 

be added to the surface or can be mixed throughout 

the concrete to generate different appearance to the 

brick. The look can also be changed by using 

aggregates of differing textures from courser stone 

to sand. 

 

Engineering Bricks 

Engineering bricks are specifically made to exhibit 

both high compressive strength and low porosity. 

They are often used in construction where the overall 

strength of the material, as well as its resistance to 

water and frost, are important considerations. 

 

II.RELATED WORK 
 

Peter et. al. in [8] paper, reports on the 

investigation into the strength and the durability 

properties of earth brick stabilised with Cow dung. A 

local earth was stabilised chemically by Cow dung. A 

better compressive strength at the dry state and after 

10 minutes of immersion in water was obtained with 

cow dung stabilisation at content of 20% by weight 

of earth. Bricks stabilised with 20% Cow dung 

contents by weight of earth has a dry and wet 

compressive strength of 6.64 and 2.27MPa 

respectively.  

 

There is an increased of about 25% in the dry 

compressive strength of bricks stabilised with 20% 

cow dung content over that of the plain earth brick 

without stabiliser The 20% cow dung content 

resulted in lower migration of water into the brick (i 

e. lower permeability). Also the abrasive resistance 

increased with increase in the cow dung content up 

to 20%. The highly decreased in compressive 

strength after 10 minutes of immersion in water, 

even with optimum Cow dung content, indicated 

that appropriate building design that would prevent 

stabilised earth bricks from coming into direct 

contact with rainwater is important. 

 

S. j. Schneider and L. E. Mong in [9] have done 

work in Thermal Length Changes of Some Refractory 
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Castables. In this research paper the amorphous 

alumina translates to "𝛾" alumina due to loss of 

water of hydration and the coil. The changes in 

length exhibited by a variety of refractory castables 

during complete heating and cooling cycles were 

determined. The thermal length-change properties 

of commercial brands of refractory Castables and 

laboratory prepared Castables were determined by 

using dilatometer assemblies that incorporated 

differential transformers as their sensing or 

indicating device. The effect of heat treatment was 

shown by length-change determinations on 

Castables initially heat treated at 110℃, 1050℃, or 

1300℃. The data are presented graphically. For 

comparative purposes, the curve for neat high-

alumina cement is included. Examination of the data 

indicates that the same general length-change 

characteristics were exhibited by Castables that had 

received the same curling and heat treatment.  

 

Below 1100℃, the thermal length-change properties 

of those castables heat treated at 110℃ were 

influenced by the original properties of their 

constituents, high-alumina cement and heat resistant 

aggregate. Length-change curves of this castile 

group distinctly indicate length changes associated 

with reactions of the cement, especially the loss of 

water of hydration and the conversion of amorphous 

alumina to 'Y alumina, and silica inversions J of the 

aggregate. Typical curves of both the 1050℃ and 

1300℃ groups indicated possible silica inversions. 

However, the length changes related to cement 

reactions were absent from these curves. As 

evidenced by curves of all three groups, sintering of 

the castable began only at temperatures above 

1100℃.  

 

K.H.Jadeja, K.D.Saradava in [10] have done work in 

Properties analysis of alumina refractory bricks.This 

paper provides review of research concerning the 

property of refractory bricks which is manufactured 

by different materials compositions and adding some 

waste material and it investigates on the use of waste 

product of the industry to increase its property. it 

observed that technological advancement has 

greatly improved and eased human life at the 

expanse of several by product and wastes which are 

hazardous for not only human life as well as for flora 

and fauna. 

 

Here in this research paper wastes product in 

phosphoric acid plant and boron concentrators in 

producing structural bricks investigated. The 

sensitivity analysis indicated that bulk density and 

apparent porosity were the most significant input 

affecting compression strength within the limit of the 

modal whereas sintering temperature and brick 

volume were found to be relatively significant in the 

model. By reading this all paper it concludes that 

alumina has high refractory property, low cost, easily 

available so, it is suitable as refractory brick material.  

 

Wamei Lin, Jinliang Yuan, Bengt Sunden in [11] 

have done work in Review on graphite foam as 

thermal material for heat exchanger. This paper 

describes the structure of the graphite foam. Based 

on special structure, the thermal properties and the 

flowing characteristic of graphite foam outlined and 

discussed. There are some problems blocking the 

development of graphite foam heat exchanger is 

high pressure drop. The second problem is that the 

mechanical properties of graphite foam are not as 

good as those of the metal foam. The third foam is 

dust block. In order to mixing other materials with 

graphite foam might be helpful to reinforce the 

mechanical properties of graphite foam and also 

reduce the pressure drop.  

 

Afzal Khan et. al. in [12] utilized hypo-sludge as 

cementing material and rice husk ash is used as fine 

aggregate. In this research work, different variations 

of hyposludge and rice husk ash (RHA) is used for 

manufacturing bricks sample after that bricks 

physical properties is compare by ordinary clay 

bricks, fly ash bricks, and with their different 

composition. For this research work Dimension 

Analysis, Initial Rate of Absorption, Compressive 

Strength Test, Water Absorption Test, Soundness 

Test, and Efflorescence Test is conducted for the 

analysis of the physical properties of the bricks. from 

the analysis by etabs conclusion can be made that 

bending moments and shear forces are less in 

structure made up of hypo sludge bricks as compare 

to conventional structures (structure those are made 

up of either clay bricks or fly ash bricks) on every 

storey of building structure. 

 

Ingredient Types 

Stone dust They are collected from the concreting 

plants. It must be strictly aware that the dust selected 

should not contain more than 5% of deleterious 

materials such as slit and field test by the use of 

measuring cylinder be done before per truck load to 
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determine the percentage of slit and clay particles 

available in dust [13].  

 

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. It has a specific gravity of 2.31 

grams per cubic centimetre. The density of gypsum 

powder is 2.8 to 3 grams per cubic centimetre [15]. 

 

Quarry 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 [24]. 

 

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 [15]. 

 

Fly Ash Fly ash is finely divided residue resulting 

from the combustion of powdered coal and 

transported by the flue gases and collected by 

electrostatic precipitator [15]. Pulverized fuel ash 

commonly known a2.1s fly ash shall conform to 

Grade 1 or Grade 2 of IS 3812. The proportion of the 

Fly ash is generally in the ratio 60-80%, depending 

upon the quality of raw materials as fly ash must be 

collected from the 1 and 2 field of E.S.P (electrostatic 

precipitator) which meet the required grade 2 of IS: 

3812. Fly ashes vary in colors, perfect size, and 

mineral constituents depending upon origin of coal 

burning. Indian fly ashes contain higher content of 

un-burnt carbon (10% to 16%) where as in American 

fly ashes it is less (around 5%) [14]. 

 

Polymer: TBA (tertiary butyl acrylate) Polymer used 

as adhesive material for the manufacturing of fly ash 

brick. Polymer is one of the wastes generated from 

the chemical industry. 

 

Thapi: Mostly used at construction site but hear this 

used for the mixing of ingredient in equal manner 

[13] 

 

Advantages Of Using Supplementary Materials  

The utilization of supplement in brick provides 

several advantages such as    

 Improved strength   

 Enhanced durability properties 

 Reduced materials costs  

 Enhanced durability properties 

 Environmental benefits related to the disposal of 

waste materials  

 Reduced carbon dioxide emissions. 

 

V. CONCLUSION 
 

This paper has summarize the brick manufacturing 

work done by scholars in field of ingredient based. It 

was obtained that fly ash is good material to 

supplement the brick of cement or clay. This 

improved different properties of the material. It was 

also shown in paper that different type of bricks were 

found as per manufacturing method. In future 

scholar can include fly ash with more supporting 

eco-friendly waste to increase the strength of brick 

with durability. 
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