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1. Introduction:

A 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, 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 in 1900. 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.

2. Raw Materials

The concrete commonly used to make concrete blocks is a mixture
of powdered portland cement, water, sand, and gravel. This produces a
light gray block with a fine surface texture and a high compressive
strength. A typical concrete block weighs 38-43 1b (17.2-19.5 kg). In
general, the concrete mixture used for blocks has a higher percentage of
sand and a lower percentage of gravel and water than the concrete
mixtures used for general construction purposes. This produces a very
dry, stiff mixture that holds its shape when it is removed from the block
mold.
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If granulated coal or volcanic cinders are used instead of sand and
gravel, the resulting block is commonly called a cinder block. This
produces a dark gray block with a medium-to-coarse surface texture,
good strength, good sound-deadening properties, and a higher thermal
insulating value than a concrete block. A typical cinder block weighs 26-
331b (11.8-15.0 kg).

Lightweight concrete blocks are made by replacing the sand and
gravel with expanded clay, shale, or slate. Expanded clay, shale, and
slate are produced by crushing the raw materials and heating them to
about 2000°F (1093°C). At this temperature the material bloats, or puffs
up, because of the rapid generation of gases caused by the combustion of
small quantities of organic material trapped inside. A typical light-weight
block weighs 22-28 1b (10.0-12.7 kg) and is used to build non-load-
bearing walls and partitions. Expanded blast furnace slag, as well as
natural volcanic materials such as pumice and scoria, are also used to
make lightweight blocks.

In addition to the basic components, the concrete mixture used to
make blocks may also contain various chemicals, called admixtures, to
alter curing time, increase compressive strength, or improve workability.
The mixture may have pigments added to give the blocks a uniform color
throughout, or the surface of the blocks may be coated with a baked-on

glaze to give a decorative effect or to provide protection against chemical
attack. The glazes are usually made with a thermosetting resinous
binder, silica sand, and color pigments.

2.a Design

The shapes and sizes of most common concrete blocks have been
standardized to ensure uniform building construction. The most common
block size in the United States is referred to as an 8-by-8-by-16 block,
with the nominal measurements of 8 in (20.3 cm) high by 8 in (20.3 cm)
deep by 16 in (40.6 cm) wide. This nominal measurement includes room
for a bead of mortar, and the block itself actually measures 7.63 in (19.4
cm) high by 7.63 in (19.4 cm) deep by 15.63 in (38.8 cm) wide.

Many progressive block manufacturers offer variations on the basic
block to achieve unique visual effects or to provide desirable structural
features for specialized applications. For example, one manufacturer
offers a block specifically designed to resist water leakage through
exterior walls. The block incorporates a water repellent admixture to
reduce the concrete's absorption and permeability, a beveled upper edge
to shed water away from the horizontal mortar joint, and a series of
internal grooves and channels to direct the flow of any crack-induced
leakage away from the interior surface.
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Another block design, called a split-faced block, includes a rough,
stone-like texture on one face of the block instead of a smooth face. This
gives the block the architectural appearance of a cut and dressed stone.

When manufacturers design a new block, they must consider not
only the desired shape, but also the manufacturing process required to
make that shape. Shapes that require complex molds or additional steps
in the molding process may slow production and result in increased
costs. In some cases, these increased costs may offset the benefits of the
new design and make the block too expensive.

3.The Manufacturing Process

The production of concrete blocks consists of four basic processes:
mixing, molding, curing, and cubing. Some manufacturing plants
produce only concrete blocks, while others may produce a wide variety of
precast concrete products including blocks, flat paver stones, and
decorative landscaping pieces such as lawn edging. Some plants are
capable of producing 2,000 or more blocks per hour.

The following steps are commonly used to manufacture concrete blocks.
3.a Mixing

The sand and gravel are stored outside in piles and are
transferred into storage bins in the plant by a conveyor belt as they
are needed. The portland cement is stored outside in large vertical
silos to protect it from moisture.

As a production run starts, the required amounts of sand,
gravel, and cement are transferred by gravity or by mechanical
means to a weigh batcher which measures the proper amounts of
each material.

The dry materials then flow into a stationary mixer where
they are blended together for several minutes. There are two types
of mixers commonly used. One type, called a planetary or pan
mixer, resembles a shallow pan with a lid. Mixing blades are
attached to a vertical rotating shaft inside the mixer. The other
type is called a horizontal drum mixer. It resembles a coffee can
turned on its side and has mixing blades attached to a horizontal
rotating shaft inside the mixer.

After the dry materials are blended, a small amount of water
is added to the mixer. If the plant is located in a climate subject to
temperature extremes, the water may first pass through a heater
or chiller to regulate its temperature. Admixture chemicals and
coloring pigments may also be added at this time. The concrete is
then mixed for six to eight minutes.
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3.b Moulding

Once the load of concrete is thoroughly mixed, it is dumped into an
inclined bucket conveyor and transported to an elevated hopper.
The mixing cycle begins again for the next load.

From the hopper the concrete is conveyed to another hopper on top
of the block machine at a measured flow rate. In the block
machine, the concrete is forced downward into molds. The molds
consist of an outer mold box containing several mold liners. The
liners determine the outer shape of the block and the inner shape
of the block cavities. As many as 15 blocks may be molded at one
time.

When the molds are full, the concrete is compacted by the weight
of the upper mold head coming down on the mold cavities. This
compaction may be supplemented by air or hydraulic pressure
cylinders acting on the mold head. Most block machines also use a
short burst of mechanical vibration to further aid compaction.

The compacted blocks are pushed down and out of the molds onto
a flat steel pallet. The pallet and blocks are pushed out of the
machine and onto a chain conveyor. In some operations the blocks
then pass under a rotating brush which removes loose material
from the top of the blocks.

3.c.Curing

The pallets of blocks are conveyed to an automated stacker or
loader which places them in a curing rack. Each rack holds several
hundred blocks. When a rack is full, it is rolled onto a set of rails
and moved into a curing kiln.

10 The kiln is an enclosed room with the capacity to hold several
racks of blocks at a time. There are two basic types of curing kilns.
The most common type is a low-pressure steam kiln. In this type,
the blocks are held in the kiln for one to three hours at room
temperature to allow them to harden slightly. Steam is then
gradually introduced to raise the temperature at a controlled rate
of not more than 60°F per hour (16°C per hour). Standard weight
blocks are usually cured at a temperature of 150-165°F (66-74°C),
while lightweight blocks are cured at 170-185°F (77-85°C). When
the curing temperature has been reached, the steam is shut off,
and the blocks are allowed to soak in the hot, moist air for 12-18
hours. After soaking, the blocks are dried by exhausting the moist
air and further raising the temperature in the kiln. The whole
curing cycle takes about 24 hours.

Another type of kiln is the high-pressure steam kiln, sometimes
called an autoclave. In this type, the temperature is raised to 300-
375°F (149-191°C), and the pressure is raised to 80-185 psi (5.5-
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12.8 bar). The blocks are allowed to soak for five to 10 hours. The
pressure is then rapidly vented, which causes the blocks to quickly
release their trapped moisture. The autoclave curing process
requires more energy and a more expensive kiln, but it can
produce blocks in less time.

3.d Cubing

e The racks of cured blocks are rolled out of the kiln, and the pallets

of blocks are unstacked and placed on a chain conveyor. The
blocks are pushed off the steel pallets, and the empty pallets are
fed back into the block machine to receive a new set of molded
blocks.
If the blocks are to be made into split-face blocks, they are first
molded as two blocks joined together. Once these double blocks
are cured, they pass through a splitter, which strikes them with a
heavy blade along the section between the two halves. This causes
the double block to fracture and form a rough, stone-like texture
on one face of each piece.

e The blocks pass through a cuber which aligns each block and then
stacks them into a cube three blocks across by six blocks deep by
three or four blocks high. These cubes are carried outside with a
forklift and placed in storage.

4. Quality Control

The manufacture of concrete blocks requires constant monitoring
to produce blocks that have the required properties. The raw materials
are weighed electronically before they are placed in the mixer. The
trapped water content in the sand and gravel may be measured with
ultrasonic sensors, and the amount of water to be added to the mix is
automatically adjusted to compensate. In areas with harsh temperature
extremes, the water may pass through a chiller or heater before it is
used.

As the blocks emerge from the block machine, their height may be
checked with laser beam sensors. In the curing kiln, the temperatures,
pressures, and cycle times are all controlled and recorded automatically
to ensure that the blocks are cured properly, in order to achieve their
required strength.

5. The Future

The simple concrete block will continue to evolve as architects and block
manufacturers develop new shapes and sizes. These new blocks promise
to make building construction faster and less expensive, as well as result
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in structures that are more durable and energy efficient. Some of the
possible block designs for the future include the biaxial block, which has
cavities running horizontally as well as vertically to allow access for
plumbing and electrical conduits; the stacked siding block, which
consists of three sections that form both interior and exterior walls; and
the heatsoak block, which stores heat to cool the interior rooms in
summer and heat them in winter. These designs have been incorporated
into a prototype house, called Lifestyle 2000, which is the result of a
cooperative effort between the National Association of Home Builders and
the National Concrete Masonry Association.

6. FINANCIAL ASPECTS

6.1. FIXED CAPITAL : Rs

(a)Land & Building OWN
Building 60x 40= 2400 sq.ft = 2,00,000
Bore well with over head water tank = 1,50,000

Total = 3,50,000

(b)Machinery and Equipment: Rs

DESCRIPTION

Hydraulically Operate concrete block making
machine with triple vibrator and 8 HP Motor all
fittings

Mixture machine with 3 HP Motor

Block & moulds for hollow blocks 4’x6’x8’ 55,500
Block moulds for solid blocks 4’x6’x8’ 48,000
Wheel borrow 9,000

Total 3,62,500
Tax 8.4% and vat 4% 31,668

AMOUNT
1,90,000

60,000

TOTAL

3,91,468

Erecting and electrification 10%

39,146

Total

4,33,584
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C) Office furniture
TOTAL FIXED COST : Rs

. Land & Building = 3,50,000
. Plant & Machinery 4,33,584
. Office furniture

. Pre operative expenses

Total

7. RECURRING EXPENDITURE

(a) Raw Material Per Month:

DESCRIPTION AMOUNT
Cement 75,000

Sand 28,500

Jelly 37,050

Dust 1,950
TOTAL 1,42,500

(b) Salaries & Wages Per Month : Rs.

S.No | DESIGNATION SALARY | Amount
1 Manager 5,000 5,000

2 Skilled workers 4,000 12,000
3 Unskilled workers 2,500 5,000

4 Office assistant 3,000 3,000

5 Marketing assistant 4,000 4,000
29,000

(c)Utilities Per Month : Rs.

S.N | DESCRIPTION AMOUNT

1 Power 10 HP 1200 Units@ Rs.5.00 per Unit 6,000
2 Water 2,000

TOTAL 8,000




(d)Other Expenses Per Month :

S.N

DESCRIPTION

AMOUNT

1

Insurance

500

Traveling and transportation

3,000

Telephone

2,000

2
3
4

Misc. Expenses

500

6,000

RECURRING EXPENDITURE PER MONTH:

a+b+c+d=Rs:1,85,500/-

RECURRING EXPENDITURE PER ANNUM: Rs.22,26,000/-

8. WORKING CAPITAL ASSESSMENT

DESCRIPTION

AMOUNT (RS)

Raw Material

(Required for Two weeks)

71,250

Work in progress

(Required for one month)

Finished Good

(Required for one week)

Bill receivable (Required for one week)

51,940

2,12,565




9. OTHER FINANCIAL ASSISTANCE
9. a. Total Project Cost

. Land & Building = 3,50,000
. Plant & Machinery = 4,33,584
. Office furniture 10,000
. Pre operative expenses = 15,000
. Working capital =_2,12,565

Total = 10,21,149

9.b Means of Finance
Total Project cost 10,21,149

Promoter contribution @ 5% 51,057

Total 9,70,092
Finance required from the Bank
under the PMEGP Rs. 9,70,092/-

Subsidy applicable for this scheme 35% Rs. 3,39,532/-

9.c. Cost of Production Per Annum : Rs.

S.N | DESCRIPTION AMOUNT
1 Total recurring cost 22,26,000
Interest on total investment @12.5% 1,27,643

2
3 Total Depreciation on machineries @10% 43,358
4

Total Depreciation on Building @ 5% 17,500
TOTAL 24,14,501

9d. Turnover Per Annum :
By sale of hallow blocks/ bricks 540000 nos @ Rs.5.15/-

Rs.2781000/-




9.e. Profit Per Annum :
Turnover Cost of Production
27,81,000 24,14,501
3,66,499/-

(a) % of profit on sales Profit/annum X 100
Turnover

420499 X 100
2781000

13.17%

b) Rate of Return Profit/annum * 100
Total Capital investment

366499X 100
1021149

36%

10. Break Even Analysis:

Fixed cost per annum:

Interest on investment 1,27,643
Depreciation 60,585
40% of salary and wages 1,39,200
40% of other expenses & Utilities

Total

(2) Profit per annum = Rs. 3,66,499/-

Break Even Point = Fixed Cost/annum * 100
Fixed cost/annum + profit/annum

390101 X 100
756600

= 52%




11. SUPPLIER’S ADDRESS:
a. Raw Materials are available locally.

b. Machinery and Equipments:

1. M/s. Machines and Engineering Company
No:385, 7th Street, Sanganoor Main Road,
Near Railway Gate, Rathinapuri, Coimbatore.
Phone: 0422- 2333872/2330248/23326553

. M/s. Lakshmi and Company
No:30, Amman Kovil Street, Venkatapuram,
GCT Post, Coimbatore.
Phone:0422/2437208 /2436129

. M/s. Benny Industries
No:12, Thadagam Road, Near Agarwal School,

Somaiyampalayam Post, Coimbatore.
Phone: 0422/3232444 /3231444




