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Abstract - Brick is one of the most important materials for construction industries. The current trend in brick manufacturing 
has emphasis use of post-consumer based and industrial by-product. Most of the with various recycled waste as foundry, 
sand, granite, sawing waste, harbor sediments, ash, clay, waste and fine waste of boron, sewage, sludge waste glass. The 
objective of this paper is to explain about manufacturing of bricks. This paper present an review on the common burnt clay 
bricks along with their process of manufacturing, materials used and the various test recommended for the bricks. 
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I. INTRODUCTION 
 
A brick is a block made of clay burnt in a kiln. It is 
one of the primary building materials known to 
mankind. Bricks are composed of inorganic non-
metallic material and are widely used as building 
components all over the world. Over time, bricks 
have appeared, gained prominence, lost importance 
and then come to the forefront again with various 
styles of architecture. Burnt bricks were used in 
ancient Indian.  The need for locally manufactured 
building materials has been emphasized in many 
countries of the world because of their easy 
availability and low cost. Bricks also have been 
regarded as one of the longest lasting and strongest 
building materials, made from locally available 
sources, used throughout history. 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 [1]. 
Common burnt clay building bricks having 
compressive strength up to 400 kg/cm2 shall conform 
to IS: 1077-1976. Clay brick is the first man made 
artificial building material and one of the oldest 
building materials known. Its widespread use is 
mainly due to the availability of clay in most 
countries. Its durability and aesthetic appeal also 
contribute to its extensive application in both load 
bearing and non-load bearing structures. The 
properties of clay units depend on the mineralogical 
compositions of the clays used to manufacture the 
unit, the manufacturing process and the firing 
temperature [3]. Brick is one of the most important 
materials for construction industries. The 
consumption of earth-based materials as clay, shale 
and sand in brick production resulted in resource 
depletion, environmental degradation, and energy 
consumption and emission of green house gases. 

Virgin resources are mined from riverbeds and 
hillsides to service brick industry leaving mines areas 
un-reclaimed. Environmental degradation 
accompanies mining activities with air pollution and 
remains after the mines cease operations, leaves scars 
on the landscape. The brick was anciently produced 
by mixing the virgin resources, forming the bricks, 
drying them and then firing them [4]-[5]. The current 
trend in bricks manufacturing has emphasis on use of 
postconsumer wastes and industrial by-products in 
the production process. Most of the researches went 
through enhancing the clay brick quality and 
properties by mixing the clay with various recycled 
wastes as foundry sand, granite sawing waste, 
harbour sediments, sugarcane ash, clay waste and fine 
waste of boron, sewage sludge, waste glass from 
structural wall and other different wastes [6]-[7]. 
More researches were held in developing bricks from 
wholly waste materials without exploiting any sort of 
natural resources, in order to achieve sustainability. 
They used entirely wastes in bricks making like waste 
treatment residual, granite waste, paper sludge, straw 
fibers, waste treatment sludge, fly ash and with few 
other wastes[8]-[9]. The conventional method of 
bricks making has caused serious environmental 
contamination represented by the enormous 
emissions of green house gases (GHG) resulted in 
unusual climate changes as smog, acid rain and 
global warming. Furthermore, energy as fuel and 
electricity showed a drastic consumption during the 
traditional manufacturing of bricks led to highly 
economical expenditures. As a result, vast forests are 
in current deforestation in order to utilize their woods 
and trees as source of energy in the firing stage of 
bricks production. Hence, recycling the wastes in the 
bricks production appears to be viable solution not 
only to environmental pollution but also economical 
option to design of green building. However, the 
chronicle problem of (GHG) and energy consumption 
has not yet been tackled properly as most of the 
previous works were mainly focused on recycling the 
wastes traditionally in the bricks. Several researches 
addressed the amount of (GHG) emission and their 
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impacts on the context as well as the energy 
consumption [12]-[13]. Few researches took the 
initiative in developing ecofriendly bricks in an 
economical environmental concern [10]-[11]. 
 
II. HISTORY COMON BURNT CLAY BRICK 
 
The brick was historically manufactured by an 
ancient method dating back to 6000 B.C called the 
soft mud process in which a relatively moist clay is 
pressed into simple rectangular moulds by hands .To 
keep the sticky clay from adhering to the moulds, the 
moulds may be dipped in water immediately before 
being filled, producing brick with a relatively smooth, 
dense, surface know as water struck brick [16]. The 
bricks manufacturing was slightly developed from the 
sift mud process to the dry press process was used for 
the clay that shrinks while drying. Clay mixed was 
placed in steel moulds and pressed by a machine. The 
ancient civilians recognized the fired brick as more 
durable and weathering resistance. Therefore, the 
fired brick was more favourable than the sun dried 
brick [17]. The ancient fired brick was manufactured 
by forming the mixed clay in molds and then bricks 
were fired by stacking them in a loose array called 
clamp covering the clamp with earth or clay, building 
a wood fire under the clamp and maintaining the fire 
for several days[18]. 
 
III. METHOD OF MANUFACTURING OF 
COMMON BURNT CLAY BRICK 
 
Clay bricks are formed in a mould (the soft mud 
method), or more frequently in commercial mass 
production by extruding clay through a die and then 
wire-cutting them to the desired size (the stiff mud 
process). The shaped clay is then dried and fired 
either by burning in a kiln or sometimes, in warm and 
sunny countries, by sun-drying to achieve the final, 
desired strength. The action of heat gives rise to a 
sintering process that causes the clay particles to fuse 
and thus develops extremely strong ceramic bonds in 
the burnt clay bodies. Such bonds are highly stable. 
As a result, bricks can withstand the severe 
weathering actions and are inert to almost all normal 
chemical attacks. 
 
IV. PROCESS OF MANUFACTURING OF 
COMMON BURNT CLAY BRICK 
 
Although the basic principles of manufacture are 
fairly uniform, individual manufacturing plants tailor 
their production to fit their particular raw materials 
and operation. Essentially, brick are produced by 
mixing ground clay with water, forming the clay into 
the desired shape, and drying and firing. In ancient 
times, all molding was performed by hand. However, 
since the invention of brick-making machines during 
the latter part of the 19th century, the majority of 

brick produced in the United States have been 
machine made. 
 
4.1. Phases of Manufacturing  
The manufacturing process has six general phases 
1. Mining and storage of raw materials. 
2. Preparing raw materials 
3. Forming the brick.  
4. Drying.  
5. Firing and cooling.  
6. De-hacking and storing finished products 
 
4.2. Mining and Storage 
Surface clays, shales and some fire clays are mined in 
open pits with power equipment. Then the clay or 
shale mixtures are transported to plant storage areas 
.Continuous brick production regardless of weather 
conditions is ensured by storing sufficient quantities 
of raw materials required for many days of plant 
operation. Normally, several storage areas (one for 
each source) are used to facilitate blending of the 
clays. Blending produces more uniform raw 
materials, helps control color and allows raw material 
control for manufacturing a certain brick body. 
 
4.1.2 Preparation 
To break up large clay lumps and stones, the material 
is processed through size-reduction machines before 
mixing the raw material. Usually the material is 
processed through inclined vibrating screens to 
control particle size. 
 
4.1.3 Forming 
Tempering, the first step in the forming process, 
produces a homogeneous, plastic clay mass. Usually, 
this is achieved by adding water to the clay in a pug 
mill, a mixing chamber with one or more revolving 
shafts with blade extensions. After pugging, the 
plastic clay mass is ready for forming. There are three 
principal processes for forming brick: stiff-mud, soft-
mud and dry-press 
 
4.1.4 Stiff-Mud Process 
In the stiff-mud or extrusion process, water in the 
range of 10 to 15percent is mixed into the clay to 
produce plasticity. After pugging, the tempered clay 
goes through a de-airing chamber that maintains a 
vacuum of 15 to 29 in. (375 to 725 mm) of mercury. 
Deairing removes air holes and bubbles, giving the 
clay increased workability and plasticity, resulting in 
greater strength. Next, the clay is extruded through a 
die to produce a column of clay. As the clay column 
leaves the die, textures or surface coatings may be 
applied. An automatic cutter then slices through the 
clay column to create the individual brick. Cutter 
spacing’s and die sizes must be carefully calculated to 
compensate for normal shrinkage that occurs during 
drying and firing. About 90 percent of brick in the 
United States are produced by the extrusion process 
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4.1.5 Soft-Mud Process 
The soft-mud or molded process is particularly 
suitable for clays containing too much water to be 
extruded by the stiff-mud process. Clays are mixed to 
contain 20 to 30 percent water and then formed into 
brick in moulds. To prevent clay from sticking, the 
moulds are lubricated with either sand or water to 
produce “sand-struck” or “water-struck” brick. Brick 
may be produced in this manner by machine or by 
hand 
 
4.1.6 Dry-Press Process 
This process is particularly suited to clays of very low 
plasticity. Clay is mixed with a minimal amount of 
water (up to 10 percent), then pressed into steel 
moulds under pressures from 500 to1500 psi (3.4 to 
10.3 MPa) by hydraulic or compressed air rams 
 
4.1.7 Drying 
Wet brick from molding or cutting machines contain 
7 to 30 percent moisture, depending upon the forming 
method. Before the firing process begins, most of this 
water is evaporated in dryer chambers at temperatures 
ranging from about 100 ºF to 400 ºF (38 ºC to 204 
ºC). The extent of drying time, which varies with 
different clays, usually is between 24 to 48 hours. 
Although heat may be generated specifically for dryer 
chambers, it usually is supplied from the exhaust heat 
of kilns to maximize thermal efficiency. In all cases, 
heat and humidity must be carefully regulated to 
avoid cracking in the brick 
 
4.1.8 Hacking 
Hacking is the process of loading a kiln car or kiln 
with brick. The number of brick on the kiln car is 
determined by kiln size. The brick are typically 
placed by robots or mechanical means. The setting 
pattern has some influence on appearance. Brick 
placed face-to-face will have a more uniform color 
than brick that are crossset or placed face-to-back 
 
4.1.9 Firing 
Brick are fired between 10 and 40 hours, depending 
upon kiln type and other variables. There are several 
types of kilns used by manufacturers. The most 
common type is a tunnel kiln, followed by periodic 
kilns. Fuel may be natural gas, coal, sawdust, and 
methane gas from landfills or a combination of these 
fuels. In a tunnel kiln brick are loaded onto kiln cars, 
which pass through various temperature zones as they 
travel through the tunnel. The heat conditions in each 
zone are carefully controlled, and the kiln is 
continuously operated. A periodic kiln is one that is 
loaded, fired, allowed to cool and unloaded, after 
which the same steps are repeated. Dried brick are set 
in periodic kilns according to a prescribed pattern that 
permits circulation of hot kiln gases. Firing may be 
divided into five general stages:  
1) Final drying (evaporating free water) 
2) Dehydration 

3) Oxidation 
4) Vitrificationand  
5) Flashing or reduction firing.  
 
Although the actual temperatures will differ with clay 
or shale, final drying takes place at temperatures up to 
about 400 ºF(204 ºC), dehydration from about 300 ºF 
to 1800 ºF(149 ºC to 982 ºC), oxidation from 1000 ºF 
to 1800 ºF(538 ºC to 982 ºC) and vitrification from 
1600 ºF to2400 ºF (871 ºC to 1316 ºC).Clay, unlike 
metal, softens slowly and melts or vitrifies gradually 
when subjected to rising temperatures. Vitrification 
allows clay to become a hard, solid mass with 
relatively low absorption. Melting takes place in three 
stages: 1) incipient fusion, when the clay particles 
become sufficiently soft to stick together in a mass 
when cooled; 2) vitrification, when extensive fluxing 
occurs and the mass becomes tight, solid and 
nonabsorbent; and3) viscous fusion, when the clay 
mass breaks down and becomes molten, leading to a 
deformed shape. The key to the firing process is to 
control the temperature in the kiln so that incipient 
fusion and partial vitrification occur but viscous 
fusion is avoided. The rate of temperature change 
must be carefully controlled and is dependent on the 
raw materials, as well as the size and coring of the 
brick being produced. Kilns are normally equipped 
with temperature sensors to control firing 
temperatures in the various stages. Near the end, the 
brick may be “flashed” to produce color variations 
 
4.1.10 Cooling 
After the temperature has peaked and is maintained 
for a prescribed time, the cooling process begins. 
Cooling time rarely exceeds 10 hours for tunnel kilns 
and from 5 to 24 hours in periodic kilns. Cooling is 
an important stage in brick manufacturing because 
the rate of cooling has a direct effect on color. 
 
4.1.11 De-hacking 
De-hacking is the process of unloading a kiln or kiln 
car after the brick have cooled, a job often performed 
by robots. Brick are sorted, graded and packaged. 
Then they are placed in a storage yard or loaded onto 
rail cars or trucks for delivery. The majority of brick 
today are packaged in self-contained, strapped cubes, 
which can be broken down into individual strapped 
packages for ease of handling on the jobsite. The 
packages and cubes are configured to provide 
openings for handling by forklifts. [14] 
 
V. MATERIALS SELECTION OF 
INGREDIENTS 
5.1. Soil 
5.2. Rice Husk Ash 
5.3 Water 
5.4 Coal powder 
5.5 Field soil 
5.6 Coal factory waste (powder) 
5.7 Sand 
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VI. DRYING AND CURING OF COMMON 
BURNT CLAY BRICK 
 
The raw brick should be kept on dry sand in the sun 
for drying by solar energy. This is an important step 
for making adobe brick. Leave the brick until all the 
exposed edges become white. After that turn them on 
their edges. This whole process may take at least 
three weeks. The final moisture content of the adobe 
clay brick will be around 10-15%. At this point, the 
adobe bricks will be ready to use and the brick should 
be dried under the kiln  
 
VII. TESTING OF COMMON BURNT CLAY 
BRICK 
 
7.1 Specific Gravity 
The specific gravity test was done using pycnometer 
for all samples passing through 4.75mm IS sieve [1] 
7.2 Compressive Strength Test 
The bricks, when tested in accordance with the 
procedure laid down in IS 3495 (Part 1) : 1992 shall 
have a minimum average compressive strength for 
various classes. Minimum average compressive 
strength of brick shall not be less than 7.5 N/mm2 
when tested as per IS-3495 (Part1):1976. The 
compressive strength of any individual brick shall not 
be fall below the minimum average compressive 
strength by more than 20%. [15] 
7.3 Water Absorption Test 
Shall not be more than 20% up to class 125 and not 
more than 15% for higher classes. Three numbers of 
whole bricks from samples collected for testing 
should be taken. Dry the specimen in a ventilated 
oven at a temperature of 105 °C to 115°C till it attains 
substantially constant mass. Cool the specimen to 
room temperature and obtain its weight (W1) 
specimen too warm to touch shall not be used for this 
purpose Immerse completely dried specimen in clean 
water at a temperature of 27+2°C for 24 hours [2]. 
Remove the specimen and wipe out any traces of 
water with damp cloth and weigh the specimen after 
it has been removed from water (W2). Water 
absorption, % by mass, after 24 hours immersion in 
cold water in given by the formula,                             
W = W2-W1/W1 x 100 
7.4 Efflorescence Test 
The bricks when tested in accordance with the 
procedure laid down in IS: 3495 (Part-3):1976 shall 
have the rating of efflorescence not more than 
‘Moderate’ [15]. 
 
VIII. ADVANTAGE OF COMMON BURNT 
CLAY BRICK 
 
1) It provides enormous range of natural colours 
2) Never fades - colour fired inat 1040°C (1900°F).Look 

improveswith age. 
3) Very wide range of bark, wire cut.Smooth antique textures 

inall colours 

4) It provides strength up of typically 42-70 Mpa (6000-10000 
psi) 

5) Up to 8 hours for clay brick to transfer 17ºC (30ºF) difference 
from outside to inside wall. 

6) Little or no maintenance required with proper design 
detailing and good clay brick practice. 

7) Cheap in cost 
8) Can be easily manufactured no need of machines 
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