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Abstract - Brick is the most commonly used building material for construction. The CO2 emissions in the brick 
manufacturing process affects the green environment. Therefore, focus should be now more on seeking eco – friendly 
solutions for greener environment. The conventional masonry unit used is clay bricks for construction of masonry works but 
with advancement of time these clay bricks were replaced by fly ash bricks of same size But with respect to time due to 
advancement in technologies concrete blocks of size varying as per the purpose of masonry work is being on the use This 
research paper presents the introduction to such masonry units through its manufacturing process and various tests.The use 
of concrete masonry units for high rise load bearing construction has created a need for concrete block with high 
compressive strength. 
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I. INTRODUCTION 
 
This world is changing day by day. Technologies are 
also changed with time. Technological advancement 
leads business process in all new different 
dimensions. Country like India is growing rapidly. 
Infrastructure Development is in big bane. 
Development forms and methods are also changed 
due to change in technology. Hollow Concrete Blocks 
Confirms to IS: 2185 (Part 1): 2005.  This hollow 
Concrete Block have open or closed cavity and can 
be used in the construction of load-bearing and non-
load bearing partition walls.Increasing environmental 
concerns and health risks related to the construction 
industry have come under great scrutiny by both, the 
government as well as environmental activists. The 
cement and concrete industry is a large consumer of 
aggregates, sand, clinker and fuel in the form of 
resources [1] The vast majority of industrial and 
agricultural wastes are by-products of fuel 
incineration, slag, baggase, fly ash, and large scale 
manufacture of a range of products. Such wastes, 
being produced in massive amounts, if not discarded 
properly can pose problems such as pollution and 
leaching of chemicals like manganese, mercury, 
molybdenum, selenium, strontium, thallium, 
especially when dumped in landfills, quarries, and 
water bodies [2]. A useful method of simultaneous 
disposal and utilization is their use in the concrete 
industry. Significant research and development has 
been carried out for the use of tire crumbs in asphaltic 
pavement layers in Iran [3]. 
 
Conventionally concrete is mixture of cement, sand 
and aggregate. Properties of aggregate affect the 
durability and performance of concrete, so fine 
aggregate is an essential component of concrete. The 
most commonly used fine aggregate is natural river or 
pit sand. Fine and coarse aggregate constitute about 
75% of total volume. It is therefore, important to 

obtain right type and good quality aggregate at site, 
because the aggregate form the main matrix of 
concrete or mortar [4,5].Highly hollow concrete 
masonry units are ever more commonly used in 
masonry construction. It allows the construction 
process itself to be accelerated, and work expenses at 
the construction site to be reduced. Hollow masonry 
unit’s lower natural weight of masonry constructions, 
improve physical properties of walls, such as noise 
and thermal insulation. Occasionally, particular 
masonry construction elements, such as cavities 
between hatches, wall corner joints can be reinforced 
by filling in the hollowness, also, reinforced in-wall 
columns or ring beams can be installed. Hollow 
masonry units of a special construction solution can 
be used as a residual mould. In such cases, monolith 
concrete or reinforced concrete walls are installed.  
While designing masonry constructions one of the 
critical mechanical features is compressive strength 
and deformations. Mechanic properties of masonry to 
a great extend depend on constitution of masonry 
units construction [6], [7], hollowness, type of 
materials and mortar of the bed joints [8-9], [10]. 
 
One of the basic requirements of human being to 
sustain in the world is shelter. After the evolution of 
human being, the need of shelter meant for safety 
arises. In ancient times, man started taking shelter in 
caves, excavated below ground level and under 
hanging mountain cliffs and this type of shelter just 
provided safe place from environmental extremities 
.the concept of stability and safety as per structural 
features of shelter were completely out of mind. With 
the development and maturity of human mind, man 
began to modify the structural formation of shelter so 
as to address the increasing needs and facilities which 
an optimum shelter design possessed. After achieving 
a feat by the use of easily available material like mud 
in constructing walls and then the technique of burnt 
clay brick masonry to form structural part of shelter, 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,      Volume- 5, Issue-11, Nov.-2017 
http://iraj.in 

Critical Review on Types of Bricks Type 8: Concrete Bricks 
 

66 

there was still a long journey in coming out for the 
best possible structural material for construction of 
stable and safe structural units of shelter [12].The 
western Gujarat region of India is known as Kutch, 
which is a largest district of Gujarat state of India 
with an area of 45,652 km² and according to the 2011 
census Kutch District has a population of 2,090,313, 
roughly equal to the nation of Macedonia or the US 
state of New Mexico. The masonry unit used for the 
construction of masonry works in the western Gujarat 
region of India (Kutch) is a lean concrete blocks of 
size varying as per the purpose of masonry work i.e. 
for load bearing or partition work. As red clay bricks 
cannot be constructed or prepared in the region, it’s 
hard for the local person to import bricks from the 
near area which includes transporting and high 
material costs, so engineers had invented an alternate 
material which is used for the construction process in 
the area and that material is termed as ‘Hollow 
concrete block’ [13]. 
 
II. HISTORY OF CONCRETE BRICK 
 
A Hollow concrete block is primarily used as a 
building material in the construction of walls. It is 
sometimes called a concrete masonry unit (CMU). A 
concrete block is one of several precast concrete 
products used in construction. The term precast refers 
to the fact that the blocks are formed and hardened 
before they are brought to the job site. Most concrete 
blocks have one or more hollow cavities, and their 
sides may be cast smooth or with a design. In use, 
concrete blocks are stacked one at a time and held 
together with fresh concrete mortar to form the 
desired length and height of the wall. Concrete mortar 
was used by the Romans as early as 200 B.C. to bind 
shaped stones together in the construction of 
buildings. During the reign of the Roman emperor 
Caligula, in 37-41 A.D., small blocks of precast 
concrete were used as a construction material in the 
region around present-day Naples, in Italy. Much of 
the concrete technology developed by the Romans 
was lost after the fall of the Roman Empire in the 
fifth century. It was not until 1824 that the English 
stonemason Joseph Aspdin developed Portland 
cement, which became one of the key components of 
modern concrete. The first hollow concrete block was 
designed in 1890 by Harmon S. Palmer in the United 
States. After 10 years of experimenting, Palmer 
patented the design in1900. Palmer's blocks were 8 in 
(20.3 cm) by 10 in (25.4 cm) by 30 in (76.2 cm), and 
they were so heavy they had to be lifted into place 
with a small crane. By 1905, an estimated 1,500 
companies were manufacturing concrete blocks in the 
United States. These early blocks were usually cast 
by hand, and the average output was about 10 blocks 
per person per hour. Today, concrete block 
manufacturing is a highly automated process that can 
produce up to 2,000 blocks per hour. Concrete blocks 
were first used in the United States as a substitute for 

stone or wood in the building of homes. The earliest 
known example of a house built in this country 
entirely of concrete block was in 1837 on Staten 
Island, New York. The homes built of concrete 
blocks showed a creative use of common inexpensive 
materials made to look like the more expensive and 
traditional wood-framed stone masonry building. This 
new type of construction became a popular form of 
house building in the early 1900s through the 1920s. 
House styles, often referred to as "modern" at the 
time, ranged from Tudor to Foursquare, Colonial 
Revival to Bungalow. While many houses used the 
concrete blocks as the structure as well as the outer 
wall surface, other houses used stucco or other 
coatings over the block structure. Hundreds of 
thousands of these houses were built especially in the 
Midwestern states, probably because the raw 
materials needed to make concrete blocks were in 
abundant supply in sand banks and gravel pits 
throughout this region. The concrete blocks were 
made with face designs to simulate stone textures: 
rock-faced, granite-faced, or rusticated. At first, 
considering an experimental material, houses built of 
concrete blocks were advertised in man Portland 
cement manufacturers' catalogs as "fireproof, vermin 
proof, and weatherproof" and as an inexpensive 
replacement for the ever-scarcer supply of wood. 
Many other types of buildings such as garages, silos, 
and post offices were built and continued to be built 
today using this construction method because of these 
qualities [12]. 
 
III. CLASSIFICATION OF CONCRETE BRICK 
 
The hollow concrete blocks shall conform to 
following grade:   
3.1 Grade A -These are used as load bearing units 
and shall have a minimum block density of 1500 
kg/m3. 
3.2 Grade B-These are also used as load bearing 
units and shall have a block density between 1100 
kg/m3 and 1500 kg/m3 

 
IV. METHOD OF MANUFACTURING OF 
CONCRETE BRICK 
 
Concrete blocks are made by blending Portland 
cement, sand and other aggregates with a small 
amount of water, then blowing the mixture into 
molds. The blocks are removed from the molds, held 
for an initial setting period, and then cured in a kiln or 
autoclave. The entire curing process usually is 
accomplished within 24 hours [14]. 
 
V. PROCESS OF MANUFACTURING OF 
CONCRETE BRICK 
 
1. The size of block which are used widely for load 

bearing masonry construction are of dimension: 
(150mm×200mm×400mm). 
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2. The mix proportion that has been used for the 
purpose of manufacturing by volume are :- 

3. Water – 0.5 
4. Cement- 1 
5. Fine aggregate- 6 
6. Course aggregate- 4 
7. The materials (i.e. cement, sand, coarse 

aggregate and water) are batched by volume and 
mixed in a concrete mixture. 

8. A lean concrete is produced and used for casting 
in a casting machine (mould-vibrator assembly). 

9. Concrete pressed in the machinery gets shape of 
the mould that is block and they are stacked for 
sundrying for one day.  

10. After 24 hours the blocks are stacked on plant 
and they are cured. [13] 

 
VI. MATERIALS SELECTION OF 
INGREDIENTS 
 
6.1 Cement 
Cement complying with any of the following Indian 
Standards may be used:   
33/43/53 grade OPC/ Portland slag cement / Portland 
pozzalana cement / Supersulphated cement/ Rapid 
hardening Portland cement / White Portland cement 
or Hydrophobic Portland cement may be used.  When 
cement conforming to IS 269 or IS 8112 or IS 12269 
is used, replacement of cement by fly ash conforming 
to IS 3812 (Part 1) may be permitted up to a limit of 
25 percent.53 grade ordinary Portland cement (OPC) 
is used for manufacturing CLC bricks. It will give 
faster strength to the bricks, besides giving improved 
consistent quality. It also ensures a better cost 
effectiveness for the same. Using OPC will be a 
standardized practice. The other prime advantage of 
using OPC (compared to other binders) is it’s easy 
availability locally through nationwide Retail 
Network of Cement Companies [11]. 
 
6.2 Additives or Admixtures: 
Additives or admixtures may be added either as 
additives to the cement during manufacture, or as 
admixtures to the concrete mix. Additives or 
admixtures used in the manufacture of concrete 
masonry units may be:   
a. Where accelerating, water reducing, air-

entraining and super plasticizer conforming to IS 
9103,  

b. Waterproofing agents conforming to IS 2645,  
c. Coloring pigments. 
 
6.3 Course aggregate 
The aggregates used in blocks shall conform to IS 
383. 
 
6.4 Fine aggregate  
Those fractions from 4.75 mm to 150 micron are 
termed as fine aggregate. The river sand is used as 
fine aggregate conforming to the requirements of IS: 

383-1970. Sieve analysis was done using standard 
sieve analysis procedure and the sand conforms to 
Zone II [11]. 
 
6.5 Water 
The water used in made Hollow Concrete Blocks 
units shall be free from matter harmful to concrete or 
reinforcement, or matter likely to cause efflorescence 
in the units and shall conform to the requirements of 
IS 456.Water is the most important constituent of a 
concrete mass which enables bonding between 
cementitious materials and the aggregates. A part of 
mixing water is utilized in the hydration of cement to 
form binding matrix in which the inert aggregates are 
held in suspension until the matrix has harden. The 
remaining water serves as a lubricant between the 
fine and coarse aggregate and makes concrete 
workable. Water Hardness maximum 100 ppm need 
industrial softer for hard water [11]. 
 
6.6 Flyash 
We should use fine fly ash (may be use pond ash), 
which is available in thermal power plants. (It is also 
available in certain industries free of cost. There are 
no taxes on this item whatsoever. Transportation 
charges are only to be attended by the entrepreneur. 
This raw material is one hundred percent (100%) 
suitable for CLC bricks production [11]. 
 
VII. DRYING AND CURING  OF CONCRETE 
BRICK 

 
The blocks are dried for 24 hours on the sunlight and 
are cured for 7,14 and 28 days. 
 
VIII. TESTING OF CONCRETE BRICK 
 
8.1 Compression Test 
The compression test will be carried out on the 
specimens at the end of 7 days, 14 days and 28 days 
of curingAccording to LST EN 1996-1-1 [6], when 
estimating typical compressive strength of masonry 
set using general purpose masonry mortar and groups 
2 and 3 masonry units, vertical cavities of which are 
filled with concrete, by applying empiric 
subordination, normalised compressive strength of a 
masonry unit fb is established considering masonry 
units to be of the first group, and their compressive 
strength equals the compressive strength of the units 
or the concrete infill choosing the one that is lower. 
LST EN 1996-1-1 [6] does not investigate an instance 
when concrete blocks are set in a “dry” manner 
(without mortar bed joints), and they perform the 
function of residual mould. In accordance with LST 
EN 1996-1-1 [6] typical compressive strength of 
masonry with general purpose masonry mortar bed 
joints is estimated by applying the following 
empirical formula:  

fk = K.fb0.7.fm0.3 
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The compressive strength calculated in N/mm2 from 
the maximum load sustained by the block before 
failure. Compressive strength= P/A Where,      
 P = failure load (N)                    
A=cross sectional area (mm2) 
 
8.2 Water Absorption Test 
The 150mm×200mm×400mm block after casting will 
be cured for 28 days curing. These specimens will 
then oven dried for 24 hours at the temperature 110°C 
until the mass became constant and again weighed. 
This weight was noted as the dry weight (W1) of the 
block. After that the specimen will be water at normal 
temperature for 24 hours. Then this weight will noted 
as the wet weight (W2) of the block.  
% water absorption = [(W2 – W1) / W1] x 100  
Where, W1 = Oven dry weight of block in grams   
             W2 = after 24 hours wet weight of block in 
grams [13]. 
 
IX. ADVANTAGE OF CONCRETE BRICK 
 
1. Provide Thermal and sound insulation: The air in 

hollow of the block, does not allow outside heat 
or cold in the house. So it keeps house cool in 
summer and warm in winter. 

2. The good concrete compacted by high pressure 
and vibration gives substantial strength to the 
block. Proper curing increase compressive 
strength of the blocks 

3. Low maintenance, Color and brilliance of 
masonry withstand outdoor elements 

4. This construction system provides better acoustic 
and thermal insulation for the building. 

5. Reduced Air Conducting Load: Approx. 50% 
saving 

6. It is a faster and easier construction system, when 
compared to the conventional construction 
systems. 

7. No additional formwork or any special 
construction machinery is required for 
reinforcing the hollow block masonry, if 
required. 
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