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Abstract:- This study explores the use of environmentally 

friendly Aerated Lightweight Concrete (ALC) in 

constructions, focusing on its versatility and adaptability to 

various densities. The growing demand for lightweight 

building materials with excellent strength-to-weight ratios 

has led to an expansion in the use of ALC over the past 

decade. The focus is on creating customized ALC for 

specific uses, rather than introducing novel materials. The 

article analyzes the primary variables affecting ALC use, 

such as raw materials, manufacturing processes, and 

anticipated density-based features. The review aims to 

demonstrate how ALC's physical and mechanical 

properties can be altered for building applications using 

new and alternative raw materials. 
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I. INTRODUCTION 

 

Aerated lightweight concrete is known as autoclaved 

cellular concrete, and it is a lightweight, aerated, and precast 

used in construction. It is made by mixing cement, lime, fly ash 
and additives, usually aluminium powder. This mixture is 

poured into a mold and cured in an autoclave at high pressure 

and temperature, creating the porous, honeycomb-like structure 

that gives ALC its special properties.(Thakur and Kumar 2022) 

 

Environmental Impact Energy efficiency and energy 

efficiency are major issues in all industries around the world, 

but they are most affected in the construction industry. The 

most important advantage of lightweight cellular concrete is 

the reduction of dead loads and applied loads. Structural 

elements with compact dimensions or cross-sectional 

thickness of structural elements become compacted, and the 
porous nature of non-structural elements results in lower 

thermal conductivity than conventional concrete. Making this 

change, supported by the continued development of related 

techniques, offers the potential to transform infrastructure by 

introducing significant improvements in structural design and 

economics. Build. Lightweight aerated concrete is a good 

construction material that has many advantages over 

conventional concrete.(Chica and Alzate 2019) 

 

Aerated lightweight concrete (ALC) is one of the best 

construction materials with many desirable properties that 

make it suitable for many construction applications. Its light 

weight, about 1/3 to 1/5 the weight of traditional concrete, 

makes it an ideal choice for lightweight construction projects. 

Despite its light weight, it to be used in many structural 

applications. ALC's porous structure provides excellent 

thermal and acoustic insulation properties, making it an 

energy-efficient choice for buildings. ALC also exhibits high 

fire resistance, meeting or exceeding fire resistance levels for 

various construction applications. Additionally, ALC is a 

durable material that can withstand harsh weather conditions, 
pests, and rot. Additionally, ALC is easy to cut, shape, and 

drill, making it a versatile material for many construction 

applications..(Tikalsky, Pospisil, and Macdonald 2004) 

 

First of all, I focus on researching the possibility of 

effectively using environmentally friendly portable lightweight 

concrete in the production of portable lightweight concrete. 

We have carefully selected and researched different types of 

lightweight concrete to evaluate their suitability for this 

purpose. We evaluated their compatibility with cellular 

lightweight concrete mixes and tested their ability to increase 
the overall performance of  lightweight concrete.(Vylegzhanin 

et al. 2019) 

 

Finally, I sought to compare the performance of Capsule 

Lightweight Aerated Concrete with conventional foam 

concrete. We prepared samples of both types of concrete and 

conducted a series of tests and evaluations. We evaluated their 

insulation properties, durability and resistance to various 

environmental factors. By comparing the results of these tests, 

we can determine the advantages and disadvantages of using 

pelletized aggregates in the production of cellular lightweight 

concrete.(Shang and Qu 2023) 
 

I investigated two varieties of capsule aggregates with 

various particle sizes in order to achieve these goals. By 

carefully adding these capsule particles to the concrete 

mixture, I was able to make the matching Aerated Lightweight 

Concretes. To get dependable and accurate outcomes, we 

made sure the production process was consistent and adhered 

to industry standards. 
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Subsequent research was done to examine the 

characteristics of the Aerated Lightweight Concrete that had 

been prepared. Compressive strength tests, density 

measurements, porosity analyses, durability evaluations, and 

heat conductivity assessments were among the tests 

conducted. We were able to determine the effectiveness of 

capsule Aerated Lightweight Concrete and its suitability for 
different applications by examining the data gathered from 

these tests.(Valore 1954) 

 

The end goal of this research was to offer insightful 

information about the application of ecologically friendly 

Sustainable building materials and methods have advanced 

significantly as a result of my work on capsule aerated 

lightweight concrete. Professionals in the area, such as 

engineers, researchers, and industry experts, who are 

interested in examining and broadening the potential 

applications of capsule Aerated Lightweight Concrete in 

diverse building projects, can find great value in the findings 
of my study. My creation of capsule Aerated Lightweight 

Concrete has advanced the use of environmentally friendly 

building supplies and methods. The results of my research can 

be a useful tool for researchers, engineers, and industry 

specialists working in the construction sector.(Wilson and 

Malhotra 1988) 

 

There are two basic processes in which Aerated 

Lightweight Concrete is used: precasting and on-site casting. 

Precasting is the process of making construction bricks, slabs, 

and wall panels. Maintaining a constant ambient temperature 
is crucial for producing high-quality precast parts, and a curing 

system may be employed. On the other hand, secondary and 

structural pieces are cast on-site. Vapor techniques or the 

spraying of water and air are two ways to treat these 

components. Aerated Lightweight Concrete can obtain 

densities ranging from 320 kg/m3 (without added aggregates) 

to 1600 kg/m3 (with added aggregates), depending on the 

curing method employed. 

 

Because of its easy incorporation of foam, pumpability, 

workability, and self-leveling qualities, foamed concrete is 

especially well suited for on-site casting. For structural parts, 
the air content of aerated lightweight concrete can range from 

30 to 60% by volume, but for on-site cast concretes that are 

mainly utilized as secondary elements or for thermal 

insulation, it can reach 70 to 85%.(Shaumarov, Adilkhodjaev, 

and Kondrazhenko 2019) 

 

II. LITERATURE REVIEW 

 

Thirteen different Aerated Lightweight Concrete mix 

designs were investigated, and their performance was assessed 

in terms of a variety of attributes. The air concentration of the 
mixtures ranged from 6% to 35%. Measured with hardened 

density, compressive strength, static elastic modulus, 

absorptive, hardened air void distribution, and heat resistance 

were fresh qualities such as slump, plastic air content, and 

plastic density. At 7 and 28 days, it was shown that increased 

air content resulted in a decrease in both compressive strength 

and elastic modulus. But compared to the static elastic 

modulus, the compressive strength decreased at a faster pace. 

Furthermore, the compressive strength was highly influenced 

by the kind of foaming agent that was utilized.(Lin and Yang 

2022) 
 

In addition to discussing field construction issues and 

lightweight Aerated Lightweight Concrete's (ALC) restricted 

performance in pavement applications, this article explores the 

mechanical properties of ALC for pavement applications. The 

mechanical qualities of lightweight ALC have been the main 

focus of previous research. Although lightweight ALC has 

been the subject of a few studies, there is still a dearth of 

information regarding its actual use and building techniques, 

especially in the context of road pavement applications. This 

review emphasizes that lightweight ALC's low weight is one 

of its main advantages in pavement structures, and when 
combined with its other qualities, it may have other 

advantages as well. Its limited performance as a pavement 

material, however, makes it difficult to determine if it is a 

viable substitute for conventional unbound sub-base 

materials.(Kim et al. 2012) 

 

Consequently, the fractal dimension of Aerated 

Lightweight Concrete reveals the fractal character of the 

material, which is correlated (statistically speaking) with 

porosity, thermal conductivity, and strength of the material. 

Consequently, the fractal dimension can function as an 
essential feature of those features.(Mohammed et al. 2023) 

 

III. RESEARCH GAP 

 

Aerated lightweight concrete (ALC) is a lightweight, 

aerated, and precast construction material made by mixing 

cement, lime, fly ash, and additives like aluminum powder. It 

offers energy efficiency, reduced dead loads, and lower 

thermal conductivity compared to conventional concrete. 

ALC's porous structure provides excellent thermal and 

acoustic insulation, fire resistance, durability, and ease of use. 

Researchers have investigated the use of capsule aggregates in 
the production of ALC, comparing their insulation properties 

and durability. 

 

This review examines the characteristics of Aerated 

Lightweight Concrete, focusing on compressive strength tests, 

density measurements, porosity analyses, durability 

evaluations, and heat conductivity assessments. The study 

aims to provide insights into the application of ecologically 

friendly sustainable building materials and methods. Aerated 

Lightweight Concrete is used in precasting and on-site casting, 

with foamed concrete being particularly suitable for on-site 
casting. The study also explores the mechanical properties of 

lightweight Aerated Lightweight Concrete (ALC) for 

pavement applications, highlighting its low weight and 

potential advantages in pavement structures. 

https://doi.org/10.38124/ijisrt/IJISRT24APR1703
http://www.ijisrt.com/


Volume 9, Issue 4, April – 2024                                                   International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                      https://doi.org/10.38124/ijisrt/IJISRT24APR1703 

 

 

IJISRT24APR1703                                                                www.ijisrt.com                         1542 

IV. ADJUSTMENTS WE CAN IMPLEMENT TO 

ATTAIN ACCEPTABLE RESULTS 

 

 Foam Production and Mixing 

The cement-water slurry must be thoroughly mixed with 

foam that has been generated on the construction site. 

 
 Formwork Simplification 

Pre-pour preparations can be completed more quickly 

and affordably if forms are utilized that are significantly less 

complicated than those used for ordinary concrete. 

 

 Pumping Requirements 

In order to move cellular concrete from the mixing 

station to the placement area, pumping equipment is needed. 

Pumping rates are higher than 100 cubic yards per hour, which 

allows for the pumping of long distances. 

 

 Self-Leveling Properties 
The high slump of cellular concrete contributes to its 

self-leveling characteristics. As a result, it can be necessary to 

do less or not any spreading, raking, floating, or other 

conventional construction tasks. 

 

 Control of Density and Strength 

By varying the quantity of foam added to the mixture on-

site, concrete density may be managed. Density can vary 

between 320 and 2000 kg/m3, and compressive strength can 

range between 20 and 3000 psi. 

 
 Cold-Weather Placement and Curing 

By retaining the heat produced during hydration, the air 

retained within the cellular structure acts as insulation, making 

cold-weather placement easier and encouraging more thorough 

curing. 

 

 Considerations for Underwater Pouring:  

When pouring cellular concrete underwater, make sure 

the mix design is made especially to reduce negative buoyancy 

and washout 

 

V. CONCLUSION 
 

Using its fractal dimension, this study illustrates the 

fractal nature of Aerated Lightweight Concrete (ALC). With 

ALC strength and thermal conductivity. As a result, one 

complete feature of ALC characteristics is the fractal 

dimension. Additionally, the suggested photo-optical 

technique is capable of accurately diagnosing ALC 

characteristics. The cost and time-saving advantages of LCC 

necessitate quantitative evidence. While many studies 

acknowledge this benefit, they fail to provide quantifiable 

data. 
 

 

 

 

Cellular concrete, which consists of tiny, isolated air cells 

and water, provides a unique set of benefits. Contractors can 

quickly create it on site by mixing prefabricated foam with a 

Portland cement slurry. Cellular concrete usually has lower 

strengths than regular concrete because of its high air content. 

When needed, its density can be easily changed to get stronger 

results. For many uses, including flowable fill behind retaining 
walls or in trench lines, the compressive strength of cellular 

concrete ranges from 20 to 400 psi, is sufficient to support the 

structure. Furthermore, compared to traditional concrete, 

cellular concrete's low density results in lower shipping costs 

and simpler handling. It's also a great option for applications 

where temperature stability is critical due to its outstanding 

thermal insulation qualities. 
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