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Abstract - The manufacturing of eco-friendly concrete
bricks using plastic waste found that the dual challenge. that is
reducing the increased pollution and decreasing the
environmental impact of commonly used construction
materials. This creative solution involves mixing of recycled
plastic waste into concrete brick production. The partial
replacement for Coarse aggregates or as a supplementary
binder material. Firstly, we collect the plastic waste and clean
of plastic waste. which are then shredded into small pieces.
These plastic materials are blended into the concrete mix
along with cement, aggregates, glass powder and water. With
the careful consideration given to achieving an optimal
balance between compressive strength, durability, and eco-
friendly construction practices. Additives or chemicals is used
to increasing the bonding between plastic and cementitious
materials.

The resulting eco-friendly concrete bricks offer several
advantages. Such as it is lower in weight, resistance to water
absorption and better thermal insulation as compared to
conventional concrete bricks. The use of plastic waste reduces
the extraction of natural resources like sand and gravel, hence
they minimize environmental degradation. these process helps
to mitigate greenhouse gas emissions due to plastic
incineration and traditional cement manufacturing process.
The testing such as of compressive strength test, durability
test, water absorptions test, and thermal properties to ensure
the bricks are capable with building standards. These bricks
are particularly suitable for the non-load-bearing structures,
paving blocks, partition wall and lightweight construction
elements. this method demonstrates a scalable and cost-
effective solution for addressing global environmental and
infrastructure challenges.
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1.INTRODUCTION

The growing pollution over the environmental degradation
and resource depletion have been emphasized the need for
sustainable construction practices and the innovative waste
management solutions. Nowadays one of the most pressing
environmental issues is the plastic waste disposal, which
accumulates the most of the quantities due to it is the non-
biodegradable in nature, leading to extreme ecological

consequences. Continuously, the construction industry is
significant contributing to resource consumption and
environmental pollution, the use of traditional materials like
concrete, which has a highly carbon footprint. Manufacturing
eco-friendly concrete bricks by incorporating plastic waste is
the concept of offers a promising solution to both the
challenges. This approach is the plastic waste convert into
the valuable material for construction industry, and the
environmental impact will be reduced while conserving
natural resources like sand and grit aggregates. we
transforming the plastic waste into a integral component of
the concrete bricks, this innovation promotes the
sustainability and reduces the strain on landfills site, and
provides a cost-effective alternative solution to conventional
building materials. The initiative reflects a commitment to
the circular economy principles and opens new avenues for
more  environmentally responsible infrastructure
development project.

This paper explores the development of concrete bricks
consisting pulverized plastic and glass waste material as a
sustainable alternative solution to the traditional
construction materials. The increasing of the accumulation of
plastic and glass waste, this study aims to the enhance of the
waste management and reduces the environmental pollution
and improving the brick properties such as compressive
strength by integrating these materials into construction.
Compare the compressive strength and the water absorption
test between conventional concrete bricks and bricks which
contain recycled plastic and glass waste. This study uses the
M20 grade concrete with a mix proportion ofa 1:1.5:3and a
water to cement proportion of 0.5. Various mixes are created
by replacing Grit aggregate with different percentages of
plastic (5%, 10%, 15%, 20%) and a constant 5% glass waste.
Bricks of size 200x100x100 mm are casted and tested after
the 7, 14, and 28 days of various tests like a Compressive
strength, Water absorption test. In this study we conclude
that 15% plastic and 5% glass waste replacement in
concrete bricks is optimal, balancing strength, durability, and
environmental benefits. [1]

These studies conclude that the various mechanical and
physical properties of the bricks through tests like
compression strength and water absorption test. They show
the results that plastic-based bricks have zero water
absorption. it improved compressive strength compared to

© 2025,IRJET | ImpactFactor value: 8.315

IS0 9001:2008 Certified Journal | Page 181



u, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 12 Issue: 06 | Jun 2025

www.irjet.net

p-ISSN: 2395-0072

traditional red bricks and concrete bricks. This study
concludes that the plastic bricks is an effective, economical,
and sustainable alternative solution to conventional concrete
bricks. These bricks are reducing environmental pollution
and also decrease the consumption use of natural resources
like clay, sand, etc. However, the researchers are
experienced that the need for greater awareness and
acceptance of plastic bricks in the construction sector to
maximize their benefits. [2]

This paper consists of innovative approaches and the
sustainable use of plastic waste in a traditional concrete
brick. such as PET and HDPE plastic waste in a cement
concrete bricks to enhance their various properties bricks.
HDPE outer formed PET in terms and of strength of thermal
performance. The optimal mix proportion was achieving by
the substituting Grit aggregates with 7.5% HDPE for the best
mechanical behavior of concrete brick and with 20% HDPE
for maximum thermal resistance. While compressive and
tensile strengths improved up to 7.5% HDPE substitution,
higher levels resulted in diminished performance. [3]

The study is the results indicate that the bricks made from
recycled plastic and glass waste gives satisfactory
compressive strength and water absorption levels within
acceptable limits. But, wider industry adoption remains a
challenge, it requiring more awareness and acceptance
among builders. The authors conclude that the using waste
materials in construction is a promising step toward
sustainable development of construction sectors, reducing
landfill waste and promoting eco-friendly practices in
construction sectors. [4]

This paper explores that the utilization of plastic waste and
glass waste in concrete brick production is the sustainable
alternative solution to conventional bricks. the increasing
environmental pollution regarding plastic waste and the
necessity for alternative material construction in sectors.
Various studies have been demonstrated that the
incorporating plastic and glass waste in concrete improves
sustainability while increasing compressive strength. The
authors reviewed previous research on recycled materials in
construction sectors, noting that while some properties like
compressive strength are comparable to traditional bricks,
water absorption characteristics and durability need further
study for the solution. [5]

This paper explores the innovative approach to the recycling
plastic waste by incorporating it into manufacturing of brick.
This study highlighted to the environmental hazardous
plastic waste, particularly HDPE waste and PET waste, which
decrease to the soil fertility and increase marine pollution.
To address the issue of plastic waste the researchers
experiment with various compositions of plastic waste and
aggregates to create eco-friendly plastic bricks and it is also
eco-friendly. Their methodology is involved to collecting and
processing the plastic waste material, melted it, and mixing it

with materials like stone dust, river sand, and red soil to
make bricks. [6]

2. OBJECTIVES

1. To improve compressive strength of plastic used
concrete brick

2. Tooptimize the integration of plastic waste in concrete
plastic brick

3. Toreduce the natural sand by replacing glass

4. To produce economic concrete brick by using waste
material

3. METHODOLOGY

Collection and Preparation of Materials for concrete
brick using plastic waste.

e Plastic Waste: Collect the plastic waste such as
polyethylene terephthalate (PET) and high-density
polyethylene (HDPE), or low-density polyethylene
(LDPE). Clean the collected plastic waste and
shredded it in shredding machine. the plastic cut into
small pieces for proper mixing in concrete brick.

e Other Materials: Collect cement, sand, Grit aggregates,
fly ash, or other supplementary materials like glass
powder. And prepare the concrete mix according to
the proportion.

Material used for Plastic Brick

Fig. No 5: Grit Aggrigate

Fig. No 6: Glass Powder
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Mix Design

e Themixdesignis prepared by using the Indian Standard
(IS) code method for nominal concrete and ensuring a
proper balance between strength and workability of

concrete.

Replacement Levels: Plastic waste and glass powder is
incorporated at different replacement levels such as 5%,
10% and 15% by weight of the materials.

Table -1: Mix design

Sr Mix Specification | fly ash | Glass Plastic

No. (%) waste (%) | Waste (%)
1. Conventional mix | 0 0 0

2. M1 5 15 10

3. M2 10 30 15

4, M3 15 45 20

Data:

Brick Size = 190x90 x90

Mix proportion of concrete = 1:1.5:3 (Cement: Sand: Grit
Aggregate)

Grade of concrete = M20

Water-Cement Ratio = 0.5

Curing Method = Water curing

Aggregate Type = Grit Aggregate

Replacement: 1. 10% cement replaced by fly ash 2. 5%
sand replaced by crushed glass powder 3. 15% Grit
aggregate replaced by shredded plastic waste

Plastic Processing

Plastic mixing with Other Materials: Combine the
shredded plastic waste, glass powder and fly ash with
sand, cement, or other additives to create a
homogenous mixture of a concrete.

Casting and Molding

Pour the prepared mixture of concrete mix into the
brick moulds. Using compression techniques to
achieve the uniform density and strength of plastic
brick.

Compact the material by using tamping rod or
vibration table to eliminate air gaps and improve
bonding between material.

Curing

© 2025, IRJET |

Allow the molded bricks for curing naturally in water
for 24 hour and after that allow it in a controlled
environment to achieve the required strength. A

Impact Factor value: 8.315

normal curing period is 7-28 days, depending on the
material used for molding a brick.

4. TESTING

1. Compressive Strength Test

2. Water absorption test
3. Weight test
Table no 2: Compressive strength

Sr Description strength strength | strength

No. after 7 | after 14 | after 28
days days days

1. Conventional 13.22 17.56 20.5

mix

2. M1 13.76 18.21 20.75

3. M2 13.97 19.16 21.25

4., M3 13.46 17.67 20.41
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COMPRESSIVE STRENGTH
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Fig. No 7: Testing of Brick
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Table no 3: Water absorption test

Description | Dry Weight | Wet Weight | Water
(kg) After 24h (kg) Absorption (%)
MO 3.69 3.95 7.05%
M1 3.65 391 7.12%
M2 3.62 3.89 7.46%
M3 3.59 3.86 7.52%

5. COST COMPARISON

Cost Calculation

Density of Concrete: 2400 kg/m?

Weight of one brick = Volume of Brick x Density of
Concrete

hence the Weight of one brick = 0.001539 x 2400 = 3.581
kg ~ 3.69 kg

Given Mix Ratio: 1: 1.5: 3 (Cement: Sand: Grit Aggregate)
Total parts = 5.5 parts

Sand 0.957 1.5 1.44
Glass Powder 0.05 1 0.05
Grit Aggregate 1.71 1.2 2.05
Shredded Plastic 0.302 0.9 0.27
Total cost (M2) 8.17
Table no 7: Total cost (M3)

Material Weight (kg) cost (X) | Total cost (X)
Cement 0.57 7 3.99
Fly Ash 0.101 2 0.20
Sand 0.957 1.5 1.44
Glass Powder 0.05 1 0.05
Grit Aggregate 1.61 1.2 1.93
Shredded Plastic 0.402 0.9 0.36
Total cost (M3) 7.97

Table no 4: Total cost (M0)

Table no 8: Final Cost per Brick

Material Proportion | Weight (kg) = | cost | Total - :
(Proportion/Total) | (%) cost Final Cost per Brick
x 3.69 &3] . . .
Mix Weight (kg) Cost per Brick (%)
Cement 1 0.671 7 4.70 MO 3.69 28.62
Sand 1.5 1.007 15 1.51 M1 3.69 28.20
Grit 3 2.012 1.2 241 M2 3.69 28.17
Aggregate
Total cost (M0) 8.62 M3 369 x7.97
Table no 5: Total cost (M1) 6. CONCLUSIONS
Material Weight (kg) cost Total Recycled plastic waste is the widely discussed sustainable
®) cost (3) alternative solution in construction materials. This study
focuses on the effective use of waste materials, particularly
Cement 0.604 7 4.23 plastic and glass, which are commonly discarded and
Fly Ash 0.067 2 0.13 contribute to environmental pollution. By searching these
waste products from local scrap markets, these study aims to
Sand 0.957 L5 144 promote eco-friendly practices in the construction industry
Glass Powder 0.05 1 0.05 sector. Various laboratory tests such as compressive
- strength tests and water absorption tests, has conducted to
Sl e g L — 2y evaluate the structural and durability properties of plastic
Shredded Plastic 0.201 0.9 0.18 and glass contain bricks.
Total cost (M1) 8.20 The result indicates that the optimal replacement ratio of
10% fly ash, 55% glass waste, and 15% plastic waste in place
Table no 6: Total cost (M2) of traditional Grit aggregate provides the good balance of the
- : strength and durability. This combination increases the
Material Weight (kg) | cost(X) | Total cost (%) brick’s sustainability while maintaining its mechanical
CEmEnt: 0.604 7 4.23 performance. But, the exceeding of these replacement
percentages negatively impacts the compressive strength of
Fly Ash 0:067 2 S the brick and making it less suitable for load-bearing
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applications. The findings highlight the potential use of
plastic and glass waste as viable substitutes in construction
materials and offering both the environmental benefits and
economic feasibility. Incorporating such plastic and glass
waste materials in production of brick reduces the landfill
waste and decreases the utilization of a natural resources
such as sand, and contributes to sustainable construction.
Further studies can be exploring the mix proportions,
enhancing durability, and optimizing large-scale production
of plastic bricks to encourage broader adoption of recycled
materials in the construction industry.

Conclusion content comes here
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