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Abstract— A typical slab is design to resist the load that come on the slab such as live load, self-weight and handling 
stresses during erection, placement, and any accidental load. slab currently manufactured have high reinforcement which is 
responsible for high cost. To address the problem in present study slabs with varying percentage of reinforcement are used in 
manufacturing of slab. In addition the autoclaving process induces high thermal stress which can lead to cracking of slab due 
to thermal expansion of embedded steel reinforcement and larger spacing between the reinforcement. The slabs of live load 4 
KN/m2 and 5KN/m2 are tested with 2 point loading system. The slabs are failed due to shear. The design of AAC slab is 
compared with RCC slab. The mass of AAC slab is considerably is less compared to equivalent RCC slab because of its less 
density. 
 
 
I. INTRODUCTION 
 
In the construction industry, concrete is the second 
most consumed product in the world only water is 
consumed more. This highlights the dependence 
modern society has on the material. Due to the high 
embodied energy and carbon dioxide emissions 
involved in the processing of in-situ concrete, an 
alternative material which performs in an equal 
manner but is more sustainable is ideally needed as a 
substitute for concrete. Although aerated concrete 
was initially used as an insulation material, there has 
been renewed interest on its structural characteristics 
in view of its lighter weight, savings in material and 
potential for large scale utilization of wastes like 
pulverized fuel ash. Autoclave Aerated Concrete, 
better known as the abbreviation AAC, as a 
sustainable product that is a suitable material for use 
in the construction industry. Autoclaved Aerated 
Concrete (AAC) are ultra-light-weight concrete with 
a unique cellular structure that provides superior 
energy efficiency, fire resistance and acoustical 
properties. AAC was developed by architect Dr. 
Johan Eriksson in 1923 at the Royal Technical 
Institute in Stockholm, Sweden, and was patented for 
manufacturing in 1924. Autoclaved aerated concrete 
(AAC) is composed of cementitious mortar 
surrounding disconnected air voids and microscopic 
air bubbles. The air bubbles are the results of gas 
formed within the mortar. High temperature and 
pressure steam help to create this autoclave cured 
concrete, which is rapidly formed and has dense 
microstructures. The use of alternative natural 
lightweight aggregates instead of processed artificial 
aggregates can significantly reduce cost of such 
construction materials. AAC production technologies 
are energy-efficient and consume low quantities of 
raw materials as compared to the production of other 
construction materials, which can be attributed to low 
density and a special waste free and environmental 
friendly production formula of AAC. Typical AAC 
density is between 450 and 1,000 kg/m3. 

II. STEPS OF MANUFACTURING PROCESS 
OF AAC SLAB IS DIVIDED INTO FOUR 
STAGES 
 
A. Sand slurry preparation 
B. Reinforcement 
C. Batching 
D. Casting 
E. Cutting 
F. Autoclave steam curing 
G. Separating 
 
Mix proportion for slab. 

 
 

 
Flow chart of batching process 
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Cutting Machine 
 
Autoclaving 
An autoclave is a pressure chamber used to cure 
aerated concrete by high-pressure saturated steam at 
196 °C and pressure of 13.5 bars for around 780 
minutes. The size of autoclave used in company is 
33-meter length and 2.5 meter diameter. The process 
to curing the green mass by giving steam, the steam 
pressure is contently monitored throughout the steam 
process. Before starting the autoclave cycle, the last 
cutting mould should give waiting period of 
minimum three hours. After hardening process is 
completed, the mass is loaded in to the autoclave after 
closing the doors, close the drain valve, trap valve, 
and air vent valve. After closing, the valves give the 
steam pressure to both the doors very slowly. 
Maintain standard Autoclave Graph closely 
 
Chemistry in Autoclaving 
If products containing only Portland cement as the 
binder are autoclaved, very low strengths are 
obtained. Satisfactory strengths are achieved only 
when reactive siliceous material is added to the 
product, as can be seen in Fig 
 

 
Effect of siliceous additions on the strength 
development of autoclaved concrete 
 
This occurs because, under the conditions of high 
temperature and pressure, the chemistry of hydration 
is substantially altered. C-S-H forms initially, as in 

normal hydration, but is rapidly converted to a 
crystalline product, α-dicalcium silicate hydrate, 
according to the reaction. 

analogous to the conversion reaction that causes 
eventual strength regression in concretes made with 
calcium aluminate cements. 
The addition of reactive silica modified the hydration 
sequence as shown in the reaction 

 
 
IV. PROPERTIES AND MATERIAL TESTING 
OF AAC 
 
Properties of Autoclave Aerated Concrete 
1 Physical properties 
4.1.2 Mechanical properties 
 
4.1.1 Physical properties 
A. Oven dry density of AAC 
The dry density of AAC lies within the range of 450-
1000 kg/m³. AAC is up to 3-4 times lighter than 
traditional concrete, representing great advantages in 
transportation and material handling. The dry density 
of AAC wall panel is 640 kg/m³. Due to lightweight, 
the dead load on the foundation is as well as on 
supporting structure is reduced, thereby saving in 
concrete and steel. Autoclaved reinforced cellular 
concrete wall slabs will be classified into the 
following five classes based on their oven dry density 
(without reinforcement).The density of AAC material 
is measured as per IS 6441 (part 1) 1972. 
Conventional 

 

 
 
Fire resistance 
 
AAC products are non-combustible. Therefore, in 
case of fire it will help to prevent the spread of the 
fire to other rooms. When exposed to a fire, no toxic 
gases or vapours are emitted from the products. 
AAC system such as interior and exterior walls and 
floor and roof panels provide tremendous fire rated 
assemblies all types of buildings. Single family and 
multifamily town houses; commercial, public and 
industrial building all benefits from the extraordinary 
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fire ratings provided by AAC products. A unique 
property of AAC is that it contains water in 
crystalline form The data of evaluation reveal that the 
partitions wall of AAC wall panels was able to 
withstand the standard fire for 180 minutes as per 
IS:3809, BS:476 Part 20 and ISO 834. 
 

 
Fire resistant 
 
Live load 
Live load on the slab is considered as 4 KN / m2 and 
5 KN/ m2 as IS : 875. The dimension of the slab is 
L*B*T is 3000*600*85 and 3000*600*110 
respectively. 
 

 
 

 

Design of AAC Slab 
 

 
 
V. RESULTS AND DISCUSSION 
 
It is seen from table 6.1 that the mass of AAC is 
considerably less compare to equivalent RCC slab 
because of its lesser density. The quantity of concrete 
is almost same for both AAC and RCC. However the 
mass of concrete is reduced by almost 82% in case of 
AAC. There is a considerable saving in steel required 
in case of AAC slab of the order 69% . 
The cost of AAC slab is currently Rs.3350 whereas 
the cost for corresponding RCC slab is about Rs.775 
per panel which shows AAC is still considerably 
costly comparing to equivalent RCC slab. Load 
Deflection Characteristics of AAC slab 1 and slab 2 
 
CONCLUSION 
 

1.  The mass of AAC slab is reduced by 82% 
compared to that of corresponding RCC slab. 
While the cost of AAC slab is about 3.5 to 
4.00 times more than RCC slab for the same 
span and width. 

2.  The load deflection characteristics of AAC 
slab is linear upto failure, while that of 
corresponding RCC slab is non linear beyond 
service load. 

3.  The failure of AAC slab occurs by shear 
failure. In case of RCC slab the failure occurs 
by yielding of steel or by crushing of concrete 
i.e. flexural failure. 
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