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Abstract— AAC was invented in mid-1923 in Sweden. It is
also known as Autoclaved Cellular Concrete (ACC) or
Autoclaved Lightweight Concrete (ALC). Production process
of AAC is fairly simple. It is made with made with a mixture
of fly ash, lime, cement, gypsum, an aeration agent and water.
Aeration process, imparts it a cellular light-weight structure.
AAC products are precast in various sizes and provide
structure, insulation, and fire and mold resistance.
Autoclaved Aerated Concrete (AAC) blocks in construction
industry in India offers interesting proposition for various
segments in the society. For a project developer it means
faster and lower cost construction. For environmentally
conscious it means eco-friendly products and for those who
occupy buildings built with AAC blocks it means better
safety and lower energy costs for cooling or heating. Primary
raw material for AAC is fly ash. Thousands of tonnes of fly
ash is generated by thermal power plants everyday and its
disposal is a cause of concern. Moreover, using fly ash does
not harm the environment at all. In fact using fly ash takes
care of issues related to disposal of fly ash. Present study is
based on utilization of industrial waste in preparation of
building blocks. Therefore by using fly ash to produce AAC
products provides a sustainable, economic and environment
friendly option. At the end it all translates to a better world
for future generations.
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. INTRODUCTION

Autoclaved Aerated Concrete was invented in the mid —
1920s by the Swedish architect and inventor Johan Axel
Erickson. ACC is one of the major achievements of the 20th
century in the field of construction. It is become one of the
most used building materials in Europe and is rapidly
growing in many countries (including India) around the
world. Aerated block machine / arc machinery / automatic
block machine is available in the whole world. It is a
lightweight, load-bearing, high-insulating, precast building
material that simultaneously provides structure, insulation,
and fire and mold resistance, which is produced in a wide
range of sizes and strength.

AAC blocks are a unique and excellent type of
building materials due to its superb heat, fir and sound
resistance. AAC block is lightweight and offers ultimate
workability, flexibility, and durability. It offers incredible
opportunities to increase building quality and at the same time
reduce costs at the construction site.

Production process of AAC blocks is fairly simple.
Main ingredients include fly ash, water, quicklime, cement,
aluminum powder and gypsum. The block hardness is being
achieved by cement strength, and the instant curing
mechanism by autoclaving. Gypsum acts as a long-term
strength gainer. The chemical reaction due to aluminum paste
provides AAC its distinct porous structure, lightness, and
insulation properties, completely different as compared other

lightweight concrete materials. The finished product is a 2.5
times lighter Block compared to conventional blocks, while
providing the similar strength. The specific gravity stays
around .0.6 to 0.65. This is most USP of the AAC Blocks,
because by using these blocks in structural building, the
builder saves around 30 to 35 % of structural steel, and
concrete, as these blocks reduce the dead load on the building
significantly. Autoclaved aerated concrete (AAC Blocks) is
actually hydrated calcium silicate. The calcium is obtained
from quick lime, hydrated lime and cement. The gypsum is
used as a catalyst and for optimizing the properties of AAC.
The silica is obtained from silica sand, fly ash (PFA), crushed
silica rock and/or stone. It is possible to obtain silica as a by-
product from other processes, e.g. foundry sand or burgee
from glass grinding, provided the levels of alkalis or other
impurities are not too high.

Il. LITERATURE REVIEW

A. Bonakdar et al. (2013) Fiber-Reinforced Aerated Concrete
(FRAC) is a novel lightweight aerated concrete that includes
internal reinforcement with short polymeric fibers. The
autoclaving process is eliminated from the production of
FRAC and curing is performed at room temperature. Several
instrumented experiments were performed to characterize
FRAC blocks for their physical and mechanical properties.
This work includes the study of pore-structure at micro-scale
and macro-scale; the variations of density and compressive
strength within a block; compressive, flexural and tensile
properties; impact resistance; and thermal conductivity.
Furthermore, the effect of fiber content on the mechanical
characteristics of FRAC was studied at three volume fractions
and compared to plain Autoclaved Aerated Concrete (AAC).
The instrumented experimental results for the highest fiber
content FRAC indicated compressive strength of
approximately 3 MPa, flexural strength of 0.56 MPa, flexural
toughness of more than 25 Nm, and thermal conductivity of
0.15 W/Km.

Milos Jerman et al. (2013)The hygric and thermal
properties of autoclaved aerated concrete (AAC) given in the
manufacturers’ lists include mostly just the thermal
conductivity in dry state and generic data for the specific heat
capacity and water vapor diffusion resistance factor.
Durability characteristics are not listed at all. This greatly
limits any service life assessment studies of AAC-based
building envelope systems. In this paper, complete sets of
hygric and thermal properties of three commercially
produced AAC with different bulk density and compressive
strength are measured, together with the basic physical
characteristics and durability properties. Experimental results
show that the thermal conductivity can be as much as six
times higher in capillary water saturation state than in dry
conditions. Thermal conductivity is also found to increase up
to 50% when temperature is increased from 2°C to 40°C. The
dependence of moisture diffusivity on moisture content is
remarkable; the differences as high as one order of magnitude
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are observed if its values obtained for low and high moisture
contents are compared. The freeze/thaw resistance of
capillary saturated samples is found satisfactory up to
25 cycles and increases with compressive strength. For the
moisture content lower than 10% by volume AAC in the
range of compressive strength of 1.8-4 MPa can successfully
resist to 50 cycles.

Radoslaw Jasinki et al. (2016) In the article research
of the influence of bed joint reinforcement on the
compressive and shear strength of Autoclaved Aerated
Concrete (AAC, 600kg/m? type) masonry were described. 18
reinforced models under compression and 18 specimens
under diagonal compression were tested according to
guidelines of EN 1052-1:2000 and ASTM E519-81 code. The
tests of compressive walls showed that the reinforcement
influenced on the compressive strength and deformability of
wall. Research of shear walls has shown, that the most
beneficial effect on shear strength obtained using steel
structural truss type reinforcement when mortar applying on
the upper and down bed surfaces of units (double joints).

Hari Sankar K C et al. (2017) Autoclaved aerated
concrete (AAC) is a novel product available in the market
with some desired qualities. Now a day these blocks are used
as partition walls or thermal insulation walls. AAC blocks are
having very high thermal insulation properties than normal
burnt clay bricks. When these walls are used as structural
walls there are some major problems of low compressive
strength and high water absorption. Due to the problem of
high water absorption there arises the problem of reduced
compressive strength than the specified compressive
strength. Also the presence of high moisture content inside
the AAC blocks results in the reduction of thermal resistance
of these blocks. When AAC blocks are compared with burnt
clay bricks they are very light weight in nature and produce
high thermal resistance. In order to use AAC blocks as
structural walls the problem of high water absorption is to be
reduced.

Farid ABED et al. (2017) Autoclaved aerated
concrete (AAC) is an environmentally friendly material that
has several advantages such as heat insulation, sound
insulation, and light weight which reduce the energy
consumption of a structure during its construction and when
using it. However, the compressive strength of AAC is
relatively low in comparison with concrete masonry units that
are used as building blocks. This paper provides insight into
a newly proposed AAC-concrete sandwich composite. The
main aim of this research is to produce a lightweight eco-
friendly load bearing building block. Construction and
demolition wastes including the cement and fine powder
waste were utilized to generate the AAC-concrete composite.

The proposed sandwich composite was tested in a
number of stages. Firstly, a preliminary test was conducted to
test the proposed sandwiching technique. Three sets of plain
sandwich specimens were prepared, each with a different
combination of AAC thickness and concrete thickness. It was
found that the proposed composite had a higher compressive
strength than AAC and a lower density than the normal
concrete. Secondly, different concrete and mortar mixes were
prepared and studied to identify the mix that would yield the
best sandwich composite. This best mix was identified and
used throughout the experiment. Thirdly, different

sandwiching techniques were applied to enhance bonding at
the AAC-concrete interface. The proposed sandwiching
techniques were as follows: (1) inserting grooves at the AAC-
concrete interface and (2) wrapping the AAC block with wire
mesh. Multiple cube specimens with 10 cm side length were
prepared and tested for their compressive strength. It was
found that the wire mesh provided a more effective bonding.
Finally, additional grooved and plain sandwich cube
specimens with 20 ¢cm side length were prepared and tested
under different quasi-static loading rates. Unlike plain
sandwich block, the compressive behavior of grooved
sandwich showed a slight increase in its capacity at higher
quasi-static rate. Almost all specimens in this study failed in
a similar manner that is, by debonding at the AAC-concrete
interface, followed by crushing.

I11. MATERIALS AND METHODS

A. Materials

The essence of aircrete blocks preparation is that lime from
the cement and lime in the mix reacts with silica to form 1.1
nm tobermorite. Aerated concrete has the lowest density,
thermal conductivity and strength. Like timber it can be sawn,
screwed and nailed, but there are non-combustible. For works
in-situ the usual methods of aeration are by mixing in
stabilized foam or by whipping air in with the aid of an air
entraining agent.

—  Aluminum Powder

— Lime

—  Flyash

— Cement

—  Gypsum

B. Experimental Procedure

The experimental procedure is shown in fig 1. In this figure
process of making of light weight building block with using
industrial waste are described.

Fly Ash Gypsum Lime OPC
- ;gmm
Weighted Weighted Weghted hvem .
- Rl Appropriate Quantity
7’—\

Pouriﬁ?ﬁihun

i De-molding and Wire Cutting

High Pressure Steam Curing for 12 Hours ‘

” Eco-Blocks Ready for Sale l

Fig. 1: Process of making blocks

C. Test on Materials

1) Le-Chatelier Flask

We calculate specific gravity of any substance to know the
behavior of the material in water. The usual range is 1-100. If
the specific gravity is greater than 1, then it sinks in water.
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2) Pycnometer Test

This test is used to determine the specific gravity of sand. The
specific gravity of a soil is used in the phase relationship of
air, water, and solids ina given volume of the soil.

4) Compressive Strength

The minimum compressive strength is at 28 days being the
average of eight units. The value ranges between 3-4.5
N/mm?

3) Dry Seiving Test Exp No. | Experiment
This test is used to determine the fitness of material used. The Cement
fineness of cement is affects hydration rate, and in turn, the 1 Specific Gravity
strength. Increasing fineness causes an increased rate of 2 Fineness by Dry Sieving
hydration, high strength, and high heat generation. 3 Specific Area
D. Teston Blocks Fly Ash
1) Water Absorption ; F_|fqeness -
To determines water absorption of block. Aerated Blocks has S_peC| ic Gravity
a very porous structure which is characterized by “macro" lee.
pores. Macro pores are small air bubbles evenly distributed 1 Fineness
throughout the material. Therefore, absorption of water into 2 Specific Gravity
the AAC material is minimal. The water absorption, being the 3 Gas involution
average of three units, when determined in the manner 4 Specific Gravity
prescribed in Annex E shall not be more than 10 percent by Block (20 Blocks)
mass. 1 Absorption (3 Blocks)
2) Block Density 2 Density (3 blocks)
To determine the density of block, first heat the block in the 3 Drying Shrinkage (3 Blocks)
oven to 100°C and then cooled it to room temperature. Take 4 Compressive Strength (8 Blocks)
the dimensions of block and from that find out the volume 5 Moisture and Drying Shrinkage (3 blocks) if
and weigh the block. needed
3) Drying Shrinkage Table 1: List of Experiments
The drying shrinkage of the units when unrestrained is the
average of three units. The value shall not exceed 0.06
percent.

r?(r). Materials used Type-1 | Type-1I | Type-Ill | Type-1V | Type-V | Type-VI

No. of specimen 6 6 6 6 6 6
1 | Ordinary Portland cement(in kg) | 0.250 0.30 0.35 0.80 0.80 0.80
Quartz sand
2 (in kg) 0 0 0 2 2 2
3 Fly ash(in kg) 2.40 | 2.40 2.40 0.20 0.20 0.20
Bleaching

4 powder(in gm) 80 120 180 60 120 180

5 H202(in mi) 30 60 90 30 60 90

6 Lime powder 800 800 800 800 800 800

(in gm)
7 w/c Ratio 0.30 0.35 0.40 0.30 0.35 0.40
8 Water(in ml) 750 875 1000 750 875 1000

Table 2: Block to be casted

IVV. RESULTS AND DISCUSSION

A. Tests on materials Results

Specific gravity of Cement = 3.05 and Specific gravity of
Sand = 2.5. Dry sieving Test = IS 90 micron (cement), 45
microns (fly ash and aluminum powder) 1 mm (gypsum) are
used. Fineness values obtained are 97.5% for cement, 66%
for fly ash, and more than 90% for gypsum.

Fig. 2: SEM |mage of sample
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Specimen Type | Dry density(kg/m?®)
1 680
2 625
3 650
4 785
5 706
6 785

Table 3: Dry density of samples

Compressive Average
Strength Compressive
Types | Sample (N/mm?) Strength(N/mm?)
7 days di?/s 7 days 28 days
1 2.65 3.33
1 2 2.45 3.14 2.55 3.25
3 2.55 3.28
1 2.94 3.82
2 2 3.14 3.5 2.97 3.62
3 3.84 3.53
1 2.75 3.27
3 2 2.78 3.49 2.83 3.47
3 2.96 3.65
1 2.35 3.17
4 2 2.49 3.29 2.47 3.22
3 2.57 3.22
1 3.08 3.9
& 2 3.05 3.72 3.08 3.68
3 3.1 3.42
1 2.54 3.6
6 2 2.52 3.48 291 3.6
3 2.67 3.73

Table 4: Results of test on bocks

=7 DAYS

H238 DAYS

Strength in KN/mm?

=

Samples

Fig. 3: Result graph between Sample Vs Strength

V. CONCLUSION

Sample of type 5 showed the maximum compressive strength
after 28 days. Max. Strength achieved is 3.68 MPa after 28
days. Type V composition had a w/c ratio of 0.35 and about
800 grams of OPC. Conventional bricks have strength
ranging 1.5-3.5 kN/mm?. These bricks could be chosen as an
alternative. We could reach up to 7 MPa with a different
curing method. Block had a density of 550-718kg/m?, its one-
third of the weight of clay bricks, which makes it easy to lift

and transport. The effect of H,O, dosage on the porosity of
foam cement based absorbing material with graphite and
ferrite absorbing agent is linear. When the H202 dosage was
7%, the compressive strength of the sample reached the
maximum, which was 3.68 MPa, and the dry density is
706kg/m?3. Under other conditions remain unchanged, with
the H,O, dosage increase from 5.0% to 6.0%, the amount of
foam increase, so the foam more easily exists in the interior
of the material. The porosity of the material increases, the
demand of raw material to foam the same volume of materials
becomes less, and the dry density decreases.
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