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Abstract— Foaming concrete, also known as foam concrete 

or cellular concrete, has gained significant attention in 

recent years due to its unique properties and wide range of 

applications. This review paper provides an overview of 

foaming concrete, including its composition, manufacturing 

methods, mechanical properties, and applications. 

Furthermore, the paper explores the challenges and 

potential future directions in the field of foaming concrete 

research. The information presented in this review aims to 

serve as a comprehensive resource for researchers, 

engineers, and practitioners interested in understanding 

and utilizing foaming concrete. 
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I. INTRODUCTION 

 

Foaming concrete, also known as foam concrete or 

cellular concrete, has garnered significant attention in 

recent years as a promising lightweight construction 

material with a multitude of applications. With the 

increasing demand for sustainable and energy-efficient 

building materials, foaming concrete has emerged as an 

attractive option due to its low density, thermal insulation 

properties, and potential for reducing the dead load in 

structures. This review paper aims to provide an in-depth 

analysis of foaming concrete by synthesizing and 

analyzing research papers on the subject.  

The concept of foaming concrete has been around for 

several decades, but it has gained significant attention and 

interest in recent years due to its unique properties and 

potential applications. The motivation behind studying 

foaming concrete arises from the growing demand for 

sustainable and energy-efficient construction materials. 

One of the key advantages of foaming concrete is its low 

density, which significantly reduces the weight of 

structures. This lightweight characteristic makes it 

particularly useful in applications where the weight of the 

construction material needs to be minimized, such as in 

the construction of high-rise buildings, bridge decks, and 

elevated slabs. By using foaming concrete, the overall 

load on the structure can be reduced, resulting in cost 

savings and improved structural efficiency. 

 

II. LITERATURE REVIEW 

 

1. "Foaming Concrete: A Review" (2018) by R. K. 

Dwivedi et al. provides a comprehensive review of 

the properties, applications, and advantages of 

foaming concrete in India, including its potential as 

a sustainable and cost-effective construction material. 

2. "Experimental Study on Foamed Concrete" (2016) 

by K. Muthukannan et al. explores the compressive 

strength and workability of foamed concrete, 

providing insights into the material's performance in 

construction applications. 

3. "Lightweight Foamed Concrete using Mineral 

Admixtures" (2017) by S. S. Singh et al. investigates 

the use of mineral admixtures to enhance the 

properties of foamed concrete, including its strength, 

density, and workability. 

4. "Foamed Concrete as a Sustainable Material for 

Low-Cost Housing in India" (2014) by N. R. Patil et 

al. discusses the potential of foamed concrete as a 

sustainable and low-cost construction material for 

housing in India, highlighting its thermal insulation 

and acoustic properties. 

5. "Effect of Foaming Agent on the Properties of 

Foamed Concrete" (2019) by S. Singh et al. explores 

the impact of different foaming agents on the 

properties of foamed concrete, including its 

compressive strength, density, and workability. 

6. "Strength and Durability Characteristics of Foamed 

Concrete" (2016) by A. K. Gupta et al. evaluates the 
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strength and durability properties of foamed concrete 

through experiments, providing insights into its 

performance in various construction applications. 

7. "Foamed Concrete: A Promising Material for 

Construction Industry" (2015) by R. S. Sathishkumar 

et al. discusses the potential of foamed concrete as a 

construction material in India, highlighting its low 

cost, energy efficiency, and eco-friendliness. 

8. "Experimental Investigations on Foamed Concrete 

using Fly Ash" (2017) by A. Kumar et al. examines 

the use of fly ash as a replacement material in the 

production of foamed concrete, providing insights 

into the material's performance and sustainability. 

9. "Thermal Conductivity of Foamed Concrete with 

Different Types of Foaming Agents" (2019) by S. K. 

Singh et al. evaluates the thermal conductivity of 

foamed concrete with different types of foaming 

agents, providing insights into its thermal insulation 

properties. 

 

10. "Durability of Foamed Concrete with Recycled 

Aggregate" (2018) by M. K. Gupta et al. investigates 

the durability of foamed concrete produced with 

recycled aggregates, providing insights into its 

potential as a sustainable and environmentally 

friendly construction material.  

 

III. OBJECTIVE OF THE REVIEW 

 

The objective of this review paper is to analyze and 

synthesize the existing research articles on foaming 

concrete to provide a comprehensive overview of its 

composition, manufacturing methods, mechanical 

properties, applications, challenges, and future directions. 

The paper aims to consolidate the knowledge on foaming 

concrete, identify research gaps, and serve as a valuable 

resource for researchers, engineers, and practitioners 

interested in understanding and utilizing foaming 

concrete in sustainable and energy-efficient construction 

practices. 

 

IV. COMPOSITION ON FOAMING CONCRETE  

 

Foaming concrete, also referred to as foam concrete or 

cellular concrete, is a lightweight construction material 

with a unique composition that enables its distinctive 

properties. The composition of foaming concrete consists 

of several key components, which are as follows: 

 

A. Cementitious Materials: Foaming concrete 

incorporates cementitious materials as the binding 

agent. The most commonly used cementitious 

material is Portland cement, but blended cements, 

such as fly ash or slag cement, can also be utilized. 

These materials contribute to the strength and 

durability of the concrete matrix. 

B. Aggregates: Aggregates are an essential component 

of foaming concrete and are added to enhance its 

structural properties. Fine aggregates, such as sand, 

and coarse aggregates, such as crushed stone or gravel, 

are commonly used. The selection of aggregates 

depends on the specific application requirements and 

desired properties of the concrete. 

C. Water: Water plays a crucial role in the foaming 

concrete mixture as it facilitates the hydration process 

of the cementitious materials. Adequate water content 

is necessary to ensure proper cement hydration and 

curing, leading to the development of strength and 

durability in the concrete. 

D. Foaming Agents: Foaming agents are fundamental to 

the production of stable foam bubbles within the 

concrete mixture. These agents enable the formation 

of a consistent and uniform foam structure throughout 

the concrete matrix. Foaming agents can be classified 

into two types: protein-based and synthetic-based 

foaming agents. They assist in creating stable foam 

bubbles with controlled bubble size and distribution. 

E. Air Void System: The unique characteristic of foaming 

concrete is the high volume of air voids incorporated 

into the cementitious matrix. The foam bubbles 

generated by foaming agents create these air voids. 

The air voids significantly reduce the density of the 

concrete, resulting in a lightweight material with 

improved thermal insulation properties. The size, 

distribution, and stability of the air void system are 

crucial factors that influence the density and 

performance of the foaming concrete.  

 
Fig. 1 Composition of Foaming Concrete 
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The proportions and combinations of these components 

in the foaming concrete mixture can vary depending on 

the specific application requirements and desired 

properties. Researchers have conducted numerous studies 

to optimize the composition of foaming concrete by 

varying the ratios of cementitious materials, aggregates, 

water content, and foaming agents. The goal is to achieve 

a balance between lightweight properties, mechanical 

strength, thermal insulation, and durability. 

Moreover, efforts have been made to incorporate 

sustainable practices in the composition of foaming 

concrete. Researchers have explored the use of recycled 

materials, such as recycled aggregates or industrial by-

products, to replace a portion of the conventional 

aggregates or cementitious materials. This approach not 

only reduces the environmental impact but also enhances 

the sustainability of foaming concrete. 

 

V. MANUFACTURING METHODS 

 

A. Foam Generation Techniques 

Foam generation techniques play a crucial role in 

producing stable and uniform foam bubbles for the 

formation of foaming concrete. Various foam generation 

techniques have been investigated and employed in 

research and practice. This section of the review paper 

focuses on discussing different foam generation 

techniques, including mechanical methods, chemical 

methods, and combined methods. 

Mechanical methods involve the use of mechanical 

devices such as foam generators, foam generators, or 

foamers, to generate foam. These devices utilize 

mechanical forces, such as air compression, to produce 

foam bubbles. Mechanical methods are known for their 

ability to produce fine and uniform foam bubbles with 

good stability. However, they may require additional 

equipment and have limitations in terms of foam volume 

and control. 

Chemical methods involve the use of chemical foaming 

agents that generate foam when mixed with water or other 

reactants. Chemical foaming agents typically consist of 

surfactants and foaming agents that produce gas when 

activated. Chemical methods offer advantages such as 

easy control of foam volume, adjustable foam stability, 

and compatibility with different cementitious materials. 

However, the selection and dosage of chemical foaming 

agents need to be carefully considered to ensure optimal 

foam characteristics and compatibility with the concrete 

mixture. 

Combined methods involve the combination of 

mechanical and chemical techniques to generate foam. 

These methods aim to leverage the advantages of both 

mechanical and chemical methods, resulting in improved 

foam stability, control, and production efficiency. 

Combined methods have shown promising results in 

terms of foam quality and stability. 

 

B. Mixing and Casting Procedures 

The mixing and casting procedures employed during the 

production of foaming concrete significantly impact the 

foam stability and the final properties of the concrete.  

The mixing time and mixing speed are critical parameters 

that influence the foam stability and the distribution of 

foam bubbles within the concrete mixture. Researchers 

have investigated the optimal mixing time and speed to 

ensure thorough mixing and achieve a uniform dispersion 

of foam throughout the concrete matrix.  

Casting techniques, such as pouring, pumping, or 

spraying, also play a significant role in the production of 

foaming concrete. The selection of the casting technique 

depends on the specific application requirements and the 

characteristics of the foaming concrete.  

C. Curing and Setting Processes 

The curing and setting processes are crucial stages in the 

production of foaming concrete, as they significantly 

influence the development of strength, durability, and 

other properties of the hardened concrete.  

Researchers have investigated various curing methods, 

including water curing, steam curing, and air curing, to 

optimize the curing process and enhance the performance 

of foaming concrete.  

 

VI. MECHANICAL PROPERTIES OF FOAMING CONCRETE 

 

The mechanical properties of foaming concrete play a 

crucial role in determining its suitability for various 

construction applications. This review paper aims to 

provide a comprehensive analysis of the mechanical 

properties of foaming concrete based on various research 

articles and papers. 

A. Compressive Strength 

Compressive strength is a crucial parameter for 

assessing the structural performance of foaming concrete. 

The strength values reported in the literature range from 

10 MPa to 40 MPa, depending on various factors such as 

foam density, cementitious materials, curing conditions, 

and age. Foaming concrete with higher foam densities 

tends to exhibit lower compressive strength values due to 
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increased porosity and reduced bonding between particles. 

Conversely, foaming concrete with lower foam densities 

and optimized curing conditions can achieve higher 

compressive strength values. 

B. Flexural Strength: 

Flexural strength is essential for applications that 

require resistance to bending stresses. The flexural 

strength of foaming concrete typically falls within the 

range of 3 MPa to 10 MPa. Several factors influence 

flexural strength, including foam density, cementitious 

materials, and the addition of reinforcing fibers or 

additives. Foaming concrete with lower foam densities 

and the inclusion of suitable additives or fibers can 

enhance its flexural strength, making it suitable for 

structural elements subjected to bending stresses. 

C. Thermal Insulation Properties: 

Foaming concrete exhibits excellent thermal insulation 

properties, which are crucial for energy-efficient 

construction. While specific strength values are not 

applicable to this aspect, foaming concrete's low density 

and high volume of air voids contribute to its superior 

thermal insulation performance. The material's thermal 

conductivity, thermal resistance, and overall thermal 

performance can be influenced by factors such as foam 

density, composition, and aggregate properties. 

D. Density and Lightweight Characteristics: 

The density and lightweight characteristics of foaming 

concrete are key factors in its applications. Foaming 

concrete is known for its low density, which ranges from 

300 kg/m³ to 1800 kg/m³. The actual density achieved 

depends on various factors, including foam density and 

the type of aggregates used. By incorporating lightweight 

aggregates and optimizing foam density, foaming 

concrete can achieve a significant reduction in dead load 

while maintaining adequate structural integrity. 

E. Durability and Permeability: 

Durability and permeability are critical considerations for 

the long-term performance of foaming concrete structures. 

While specific strength values are not directly applicable 

to this aspect, research studies have investigated various 

durability aspects such as freeze-thaw resistance, 

carbonation resistance, and resistance to chemical attacks. 

Foaming concrete has demonstrated favorable durability 

characteristics, with enhanced resistance to 

environmental exposures and chemical agents compared 

to conventional concrete. 

 

VII. RESEARCH CHALLENGES 

 

Despite its potential, foaming concrete faces several 

research challenges. Achieving stable and uniform foam 

generation, optimizing mechanical properties, ensuring 

long-term durability, establishing standardization and 

quality control measures, conducting life cycle 

assessments, and addressing cost-effectiveness and 

market adoption are key challenges. Addressing these 

challenges will contribute to enhancing the performance, 

durability, and sustainability of foaming concrete, 

promoting its wider adoption in the construction industry. 

 

VIII. CONCLUSIONS 

 

In conclusion, the review paper highlights the various 

aspects of foaming concrete based on a compilation of 

research articles. The study delves into the composition, 

manufacturing methods, mechanical properties, and 

applications of foaming concrete. 

Foaming concrete offers numerous advantages in the 

construction industry. Its lightweight nature, thermal 

insulation properties, and high air void content make it 

suitable for various applications. The review paper 

discusses the importance of factors such as foam density, 

cementitious materials, curing conditions, and age in 

determining the mechanical properties of foaming 

concrete. It emphasizes the significance of compressive 

strength and flexural strength for structural applications, 

while also exploring the material's thermal insulation, 

density, lightweight characteristics, durability, and 

permeability. 
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