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Abstract— Foamed polymer concrete, a lightweight and
eco-friendly construction material, has emerged as a
promising solution for reducing the environmental
footprint of the building industry. This review highlights
the properties, advantages, and challenges of foamed
concrete, particularly focusing on its fire resistance,
thermal insulation, and weight-reduction capabilities.
The addition of polymers such as epoxy enhances both
the structural and thermal properties of the material.
This paper synthesizes key research findings on the
impact of additives like fly ash and epoxy on the
performance of foamed polymer concrete, identifies
areas where further improvements are needed, and
discusses its future potential in sustainable construction
practices. Additionally, this review explores the role of
foamed polymer concrete in reducing construction costs
due to its lightweight nature, which lowers
transportation and labor expenses. Its application in
reducing the carbon footprint of large-scale projects
makes it a favorable choice for green building
certifications. By examining the material’s performance
under different environmental conditions, this review
offers insights into the long-term sustainability of foamed
polymer concrete in varying climates. The study also
highlights how advancements in material science, such as
the incorporation of nanomaterials and recycled
aggregates, could further optimize the properties of
foamed polymer concrete. Ultimately, the paper outlines
the potential for this material to become a cornerstone of
eco-friendly and energy-efficient building practices,
paving the way for broader adoption in future
construction endeavors.

Index Terms— Concrete, Epoxy, Foam, Lightweight,
Strength and Durability.

1. INTRODUCTION

In recent years, the construction industry has shifted
towards more sustainable and energy-efficient
materials. Foamed concrete, characterized by its
lightweight, aerated composition, is one such
innovation. This material is produced by incorporating
a foaming agent into a cement slurry, resulting in a
matrix filled with tiny, evenly distributed air bubbles.
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Its reduced weight, fire resistance, and excellent
thermal and acoustic insulation properties make it a
preferred choice in many applications. The addition of
polymer modifiers, such as epoxy, has further
improved its mechanical performance and durability.
As construction regulations become more stringent
regarding energy efficiency and carbon emissions, the
use of foamed polymer concrete is expected to
increase in both residential and commercial projects.
Moreover, the reduced dead load that foamed polymer
concrete offers can lead to more cost-effective
foundation designs. The material’s ability to
accommodate industrial byproducts like fly ash aligns
with the global push towards circular economy
principles, where waste materials are repurposed into
new applications. Furthermore, its adaptability in
varying environmental conditions and ability to reduce
labor costs due to ease of handling and installation
make foamed polymer concrete an ideal solution for
modern construction challenges. This review aims to
evaluate recent studies on the formulation, properties,
and practical applications of foamed polymer
concrete, discussing its potential to address modern
construction needs while highlighting its adaptability
to various environmental and structural demands.

1.1 BACKGROUND

Foam concrete is not particular new material, its first
patent was recorded back to the early 1920s. according
to Sach and Seifert (1999), limited scale production
begins in 1923 and, according to Arasteh (1988), In
1924 Linde described its production, properties and
applications. The application of foamed concrete for
construction works was not recognized until late
1970s, when it begins to use in Netherlands for filling
voids and for ground engineering applications.
Significant improvement in productions method and
quality of foaming agent over the last 15 years leads to
increased production and broadening of rang
applications.
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1.2 OBJECTIVE OF THE STUDY

1. To reduced environmental pollution as foamed
concrete is totally free of environment pollution but it
offers additional possibility of further reduction of
environmental pollution by enabling use of industrial
waste.

2. Find out the intermediate solution for self-levelling
concept.

3. To reduce dead load on structure.

4. To make the structure fire resistant

5. To provide structure thermal and acoustic
insulation.

2. LITERATURE REVIEW

The research on foamed polymer concrete spans
various thematic areas:

1. Thermal and Acoustic Insulation

Aswathy M. illustrated in “Experimental Study on
Light Weight Foamed Concrete” published in
International Journal of Civil Engineering and
Technology (IJCIET) Volume 8, Issue 8, August
2017, (pp. 1404-1412) how the reduced density of the
material, resulting from the aerated structure,
contributes to enhanced energy efficiency by
minimizing heat transfer through building elements.
One of the primary advantages of foamed concrete is
its superior thermal and acoustic insulation properties.
This makes foamed polymer concrete an attractive
option for energy-conscious designs in both residential
and commercial buildings. The reduction in material
density, while beneficial for insulation, must be
balanced with structural integrity, especially in multi-
story buildings. Various studies also suggest that the
thermal conductivity of foamed polymer concrete can
be further improved by optimizing the pore size
distribution and polymer content. This, in turn, could
enhance its energy-saving properties in buildings
located in extreme climates, where both heating and
cooling demands are high. Recent research has also
highlighted the use of foamed concrete in
soundproofing  applications, demonstrating its
versatility in noise-sensitive environments such as
hospitals and schools.

2. Environmental Sustainability

Tapeshwar Kalra and Ravi Rana, with their research
on “A Review On Fly Ash Concrete’’, published in
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International Journal of Latest Research In
Engineering and Computing (IJLREC), April 2015
reported that cement which is most commonly used
construction material is responsible for the 7% of
world’s total carbon dioxide emission. Author also
discussed that the addition of fly ash into concrete in
construction is a solution of two environmental
problems- first, disposal of large amount of fly ash
causing land degradation through large area of land fil
and second, reducing the high percentage of carbon
dioxide emission in atmosphere from cement industry.
Author also mentions that the using fly ash in concrete
makes concrete sustainable and fly ash also increases
the workability and durability of concrete. The major
problem with fly ash is slow strength gain. A detailed
mi design procedure for designing of fly ash concrete
to achieve required strength at 28 days is needed.

3. Strength and Durability

Ali J. Hamad and Mahesh Kumar with their research
on “Materials, Production, Properties and Application
of Aerated Lightweight Concrete”, International
Journal of Materials Science and Engineering Vol. 2,
No. 2 December 2014 reported that the incorporation
of polymer additives like epoxy enhances the
compressive strength, making it suitable for non-
structural and semi-structural applications. While
foamed concrete is known for its lightweight
properties, there has been ongoing research to improve
its mechanical strength. However, there remains a
trade-off between compressive and flexural strength,
particularly at higher polymer concentrations, which
poses challenges for its use in load-bearing
applications. Further studies are exploring the use of
microfibers and nanomaterials to strengthen the
composite matrix without significantly increasing its
density. Recent advances in material science have
demonstrated the potential of graphene and carbon
nanotubes in enhancing both the strength and
durability of foamed polymer concrete. These
innovations may lead to the development of high-
performance concrete suitable for more demanding
structural applications while retaining the advantages
of lightweight construction.

4. Innovations in Material Composition

Li Hou, Jun Li & Others with their research on “Effect
of nanoparticles on foaming agent and the foamed
concrete”, International Journal ELSEVIER -
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Construction and Building Materials Volume 227, 10
December 2019, (116698) shows recent studies have
explored the potential of incorporating nanomaterials
and microfibers into foamed polymer concrete to
enhance its strength and durability further. These
innovations could lead to new formulations that offer
improved load-bearing capacity while maintaining the
material’s lightweight and insulating properties.
Research into the optimal balance between various
additives—such as polymer types, foaming agents,
and supplementary materials like silica fume or slag—
can unlock new applications for foamed polymer
concrete in high-performance construction projects.
Moreover, hybrid formulations that combine foamed
polymer concrete with other advanced materials could
provide solutions for applications requiring a
combination of strength, durability, and insulation.
These innovations are crucial for expanding the scope
of foamed polymer concrete, particularly in the
context of high-rise buildings and infrastructure
projects where load-bearing capabilities are critical.

3. METHODOLOGY

This review synthesized data from peer-reviewed
journal articles, conference proceedings, and technical
reports published over the last 20 years. The studies
selected for inclusion focused on evaluating the
physical, mechanical, thermal, and environmental
performance of foamed polymer concrete. A
comparative analysis of the effects of different
additives, particularly fly ash and epoxy, on the
concrete’s properties was carried out. Studies that
provided detailed results on the formulation and
testing of foamed polymer concrete were prioritized to
ensure comprehensive coverage of the topic.
Additionally, key performance indicators such as
compressive strength, flexural strength, thermal
conductivity, and acoustic performance were
considered in selecting the studies. For this review, a
range of mix designs was examined to understand how
variations in foaming agent concentrations and
polymer additives influenced the final product. The
review also considered studies that tested the material
under different environmental conditions, such as
exposure to freeze-thaw cycles and long-term water
immersion. This approach ensures a holistic
understanding of how foamed polymer concrete
behaves in real-world applications and highlights the

1JIRT 174422

gaps in the existing literature that future research
needs to address.
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