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Abstract — At present, construction works, such as high-rise buildings or offices and residential
houses, in many countries are growing very fast every year. Concrete has mainly been used as
fundamental construction material for most of residential building because of its outstanding
mechanical properties, low cost, and availability. However, structure and foundation of buildings
tend to become larger due to an increase in their scale, leading to much more time consumption and
cost. In monsoon region, the ambient condition is hot and humid so that accumulation of heat and
moisture in building wall plays an important role in its maintenance and energy conservation. As a
result, ventilating fans and air-conditioners have been employed to remove heat for providing
comfortable environment for residents.

Index Terms—Ladle furnace, concrete blocks, experimental investigation, energy
conservations.

I. INTRODUCTION

Aerated Concrete is an important construction material for architects, engineers and builders.
Also, it is an appropriate material with high energy efficiency, fire safety, and cost effectiveness.
AC is a versatile light weight concrete and they are generally used as blocks. AC is produced by
adding in a predetermined amount of ladle furnace slag and other additives into slurry of ground
M-sand, cement, lime powder, water. Aerated concrete (AC) is a popular building material which is
used all over the world. It has a history of 50 successful years can be used in all environments for
all types of buildings (Wittmann, 1983, 1992). Since then, the production and use of aerated
concrete have spread to more than 40 countries of all continents, including North America, Central
and South America, Europe, the Middle East, the Far East and Australia. This wide experience has
produced many case studies of the use in different climates and under different building codes.

II. PROCEDURE FOR PAPER SUBMISSION

A. Review Stage
1.1 MATERIALS USAGES

The materials used for manufacturing AAC are as follows,

* Ordinary Portland cement
* M-sand

* lime

* gypsum

* ladle furnace slag
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* water
1.5.1CEMENT

In this experimental investigation ordinary Portland cement of 43 grade is used. Cement is
one of the most important among the ingredients of concrete. In this work, Ordinary Portland
Cement of grade 43 is used. Test for cement such as consistency tests, setting time test, specific

gravity was done to study the properties of the cement as per IS specifications.

Fig 1.5.1 CEMENT

1.5.2. PROPERTIES OF CEMENT
1.5.2.1 SETTING TIME

For convenience, initial setting time is regarded as the time elapsed between the moments
that the water is added to the cement, to the time that the paste starts losing its plasticity.

The final setting time is the time elapsed between the moment the water is added to the
cement, and the time when the paste has completely lost its plasticity and has attained sufficient
firmness to resist certain definite pressure.

The temperature of molding room, dry materials and water shall be maintained at 27 + 2°C.
The relative humidity of the laboratory shall be 65 + 5 percent.

Vicat apparatus should confirm to IS: 5513-1976. It consists of an arrangement to hold the
plunger of 10 mm diameter and two other needles which are made to freely fall into a mold filled
with the cement paste and the amount of penetration of the needles of plunder can be noted using
the vertical graduations from 0 mm to 50 mm.
1.5.2.2 CONSISTENCY

The consistency is measured by the Vicat apparatus using a 10mm diameter plunger. A trial

paste of cement and water is mixed and placed in the mold having an inside diameter of 70mm at
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the base and 60mm at the top, and a height of 40mm. The plunger is then brought into contact with
the top surface of the paste and released. Under the action of its weight the plunger will penetrate
the paste. The depth depending on the consistency.

1.5.2.3 SOUNDNESS

When referring to Portland cement, "soundness" refers to the ability of a hardened cement
paste to retain its volume after setting without delayed expansion.

This expansion is caused by excessive amounts of free lime (CaO) or magnesia (MgO).
Most Portland cement specifications limit magnesia content and expansion.

The cement paste should not undergo large changes in volume after it has set. However,
when excessive amounts of free CaO or MgO are present in the cement, these oxides can slowly
hydrate and cause expansion of the hardened cement paste. Soundness is defined as the volume
stability of the cement paste.

1.5.3 M-SAND

Full form of M Sand is Manufactured sand also known crushed sand or manufactured fine
aggregate.

It is manufactured by crushing rocks, quarry stone or larger aggregate pieces into sand size
particle in a factory or query. Crushed sand has a cubical and angular shape. It has a size of less
than 4.75 mm.

In order to reduce the economy of the project and also due to the increase in demand of
availability of river sand, an alternative material, m-sand is used in this work.

M-sand is obtained by washing and screening of stone dust obtained during quarrying
operation. It satisfies the criteria of well graded or uniformly graded material. Extracting river sand
from the river is harmful to the environment it reduces the groundwater level and river water gets
dried up.

Water table level gets reduced due to dragging of the sand from the river and the roots of
the tree may not be able to get the water in the absence of sand in river water get evaporated due to
direct sunlight.

It is recommended to use crushed sand. It is an economical and eco-friendly alternative of
natural sand.

Crushed sand can be used in construction for all item except plaster and waterproofing
work and for bedding under the stone. For hardscape work 50% M-sand and 50% rivers and should

be used for better result.
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M-SAND

B. Final Stage

Manufacturing process of AAC contains five main steps which are as following,

1. Mixing of raw materials.

2. Addition of expansion agent.
3. Pre curing, cutting.
4. Curing process with autoclave.
5. Packing and transporting.
After raw material preparation, next step of AAC blocks manufacturing process is doing
and mixing.
Process of doing and mixing means the quality of final products. Maintaining ratio of all
ingredients as
e M-sand 69%
e Sand 20%
e Lime8%
e Gypsum 3 %
e Ladle furnace slag 0.08% of total dry materials
e Water ratio 0.60-0.65

C. Figures

The photographic view of the AAC blocks,
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Length = 24 inches

Height = 8 inches

Breath = 6 inches

Concert blocks specimens (24 x 6 x 8) were casted for computing compressive strength.
And flexural strength test of blocks. All the specimens were cured for a period of 28 days before
test.

Specimen preparation
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CUBE
TESTING MACHIN
" 2000 N

Compression test on AAC blocks

III. MATH

Minimum blocks compressive strength =0.8 x compressive strength cube )10 cm x 10 cm(.The
concrete specimens are generally tested at ages 7 days, 14 days and 28 days.

LOAD
FLEXURAL STRENGTH =
AREA
Where,
Load isin ‘N’
Area is in ‘MM?>’
WATER ABSORPTION = ((w2-wl)/wl) X 100
IV. UNITS
S.NO PROPORTION COMPRESSION STRENGTH(N/MMz)
7 DAYS 14 DAYS 28 DAYS
1 MIX 1 15.47 20.68 24.29
2 MIX 2 17.65 23.36 27.63
3 MIX 3 17.24 23.74 26.92
S. No PROPORTION FLEXURAL TEST ON AAC BLOCK(N/MMZ)
7 DAYS 14 DAYS 28 DAYS
1 MIX 1 2.95 3.65 4.30
2 MIX 2 2.58 3.36 3.58
3 MIX 3 2.49 3.22 3.68

A. Figures and Tables
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