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Abstract— The Eco-Brick Project aims to address two
major global concerns: plastic waste management and
sustainable construction. Plastic pollution continues to
threaten  the environment, while traditional
construction materials contribute significantly to
resource depletion and environmental degradation. The
eco-brick concept utilizes non-recyclable plastic waste
by converting it into durable, cost-effective building
materials. This project explores the process of
producing eco- bricks, including the collection of plastic
waste, its conversion into eco-bricks, and the use of these
bricks in construction applications. By repurposing
plastic bottles and other plastic waste into compact,
strong bricks, the project not only reduces landfill waste
but also creates an affordable alternative to traditional
construction materials like cement and clay. This
solution not only promotes environmental sustainability
but also offers a means to reduce construction costs and
contribute to the circular economy. The success of the
Eco-Brick Project demonstrates the feasibility of
upcycling plastic waste into a valuable resource for
building, with significant potential for use in low-cost
housing, community structures, and landscaping
projects. The project further encourages community
involvement in waste collection and recycling initiatives,
fostering awareness of environmental issues and
promoting sustainable living practices.
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construction, recycling, waste management, upcycling,
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. INTRODUCTION

Eco-Bricks is a sustainable building material produced
in plastic bottles by packing non-biodegradable plastic
waste to create solid, reusable blocks. These bricks act
as innovative solutions for plastic pollution while
simultaneously promoting environmentally friendly
construction work. They are often used to construct
walls, furniture and even structures in environmentally

friendly projects. The concept of eco-bricking deals
with two important challenges: plastic waste
management and sustainable construction. By reusing
other land plants and plastic waste that ends in the
ocean, Eco brick can help reduce environmental
degradation. Furthermore, they offer affordable and
accessible building materials, especially in areas
where traditional building resources are limited.
However, appropriate guidelines should be observed
to ensure effectiveness and durability in construction.
With  increasing  awareness of  ecological
sustainability, Eco bricks are practical and effective
solutions to reduce plastic waste and promote
environmentally friendly building practices.

Plastic waste has a low decomposition rate and limited
recycling, causing considerable environmental
problems. Previous studies assess financial feasibility
based on methods such as BCR, NPV, and IRR to
assess recycling initiatives. Waste banks play an
important role in promoting recycling and reducing
waste in landfills. Eco brick helps minimize plastic
waste and reduce waste disposal costs. [1].

Urbanization has resulted in an increase in
construction and demolition waste (CDW). This is
often disposed of in landfills, leading to environmental
concerns. Traditional brick production scares natural
clay resources and highlights the need for sustainable
alternatives. Previous research has investigated those
recycled materials such as concrete, ceramic and glass
waste improve properties on sound bricks. Research
shows that concrete waste is a weakness in bricks, but
ceramic and glass waste can improve strength and
water absorption. The use of CDW in brick production
provides an inexpensive and environmentally friendly
solution for the construction industry. [2]

These studies highlight the potential of recycled
materials with sustainable construction and waste
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management. The feasibility of Eco brick and
environmentally friendly clay bricks shows how to
convert waste into valuable construction products.

Recycling plastic waste reduces landfill accumulation
and management costs, but the inclusion of
construction and waste in the brick tone improves
structural properties. Both approaches contribute to
environmental conservation and resource efficiency.
This study is based on these results to examine further
advances in sustainable brick production.

Il. LITERATURE REVIEW

The challenges available due to the need for plastic
waste and sustainable waste disposal solutions are
discussed in workplace literature studies. This
examines previous research on community-based
initiatives that improve public awareness and
participation in recycling efforts. Research illuminates
Eco brick as an effective method for converting plastic
waste into permanent building materials. Various
studies simultaneously emphasize their role in
reducing waste accumulation and promote
environmental responsibility. The success of the
Ecobric programme shows the potential for replication
in other communities with similar waste challenges.

[3]

This paper illustrates the environmental issues
associated with cement production and the need for
sustainable alternatives in concrete production. We
check out previous research into the use of industrial
and agricultural wastes such as sugar cane fiber and
eggshell powder as an alternative to environmentally
friendly cement. Research shows that these rich
materials from SIO and Caco can improve the
mechanical properties of concrete stones. This paper
also explores innovations in brick designs, particularly
the Tetris-T model, to improve design efficiency.
Research shows that alternative brick formulations
reduce cement consumption and at the same time
maintain structural integrity. This research contributes
to the continued development of sustainable building
materials. [4]

The paper reveals the environmental impact of
traditional burnt clay bricks and the need for
sustainable alternatives in the construction industry.
Previous studies have considered the use of industry
and agriculture such as bagasse ash to improve the
properties of bricks and reduce greenhouse gas
emissions. Studies have shown that the combination
of bagasse ash and laterite flooring, lime and jaggery

improves compressive strength, insulation and water
resistance. The research also highlights the role of
light bricks in reducing structural loads and
construction costs. Reuse of bagasse ash helps reduce
air pollution burned by stubble. This research supports
the introduction of environmentally friendly materials
to promote sustainable building practices. [5]

This paper highlights the growing issues with plastic
waste in Indonesia and the need for sustainable waste
management solutions. Early research explores
ecobring as an innovative approach to converting
plastic waste into permanent building materials.
Research shows that ecobric reduces plastic pollution
and  simultaneously  promotes  environmental
awareness and community involvement. This study is
based on existing findings to demonstrate the
effectiveness of ecological birds in reducing waste and
strengthening the region's economy. [6].

The paper highlights the use of natural waste
materials, such as rice husks, in the production of
lightweight, earthquake-resistant bricks.

Previous research examined the benefits of
environmentally friendly building materials to reduce
environmental impact and improve structural
resilience. Research shows that rice shell-based bricks
improve insulation and sustainability, while
simultaneously promoting community participation in
disaster reduction efforts. This study is based on
existing results by proofing the practical application of
rice husk bricks through a qualified training program.
[7] The study highlights previous research on Eco
bricks as an effective method for promoting the
treatment of plastic waste and sustainability of
ecological sustainability. The study emphasizes the
role of community initiatives to improve waste
management practices as shown in Sungai under
villages where village use contributes to a significant
improvement in environmental vehicles. [8].

This paper presents previous research on geopolitics
as away to convert construction waste into sustainable
building materials. The study shows that inclusion of
ceramic waste in geopolitical bricks improves heat
performance and reduces energy requirements, as
observed in a case study in Roja, Ecuador. [9]

This paper presents a previous test of public attitudes
towards Eco brick as a solution to plastic waste.
Research suggests that behavioral factors such as
attitudes, standards and relief conditions influence
waste management practices. In the Municipality of
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Madhyapur, modeling of structural equations shows a
strong link between these factors and the introduction
of Eco-Brick. [10] This paper presents previous
research into the use of Eco brick as an educational
tool to promote awareness for student waste
management. Research shows that practical activities
such as Eco brick production improve students'
creativity and environmental responsibility. In SDN
Kondangjaya I, the implementation of Eco brick has
successfully improved students' understanding and
skills in effective management of plastic waste. [11]
This paper presents previous research on Eco brick as
an effective method for plastic waste management and
disaster prevention. Research shows that community
commitment plays a critical role in promoting
sustainable waste reduction practices. At Buluh Nipis
Village, the Eco brick project reduced environmental
awareness and encouraged the community's active
participation in waste recycling efforts. [12] research
highlights previous research on Eco brick as a
sustainable solution for the treatment of plastic waste.
Research shows that Eco brick reduces landfill waste
and also serves as an economical and durable building
material. At Setia Tawar Barat Village, community
participation and stakeholder participation played an
important role in promoting environmental awareness
and sustainable waste disposal. [13].

In the paper, previous studies on the use of agricultural
waste, particularly sugarcane waste, have been
checked as a sustainable alternative to burned clay
bricks for the production of organic bricks. The
research highlights the environmental benefits of
organic bricks, including reduced air pollution, carbon
negativity, and economic viability. The research
highlights biobrics as an environmentally friendly
building material, reducing the problems associated
with the disposal of agricultural waste and
simultaneously promoting sustainable building
practices. [14]. This paper discusses previous research
into the use of waste, particularly tobacco waste and
Zeolite stuff in the sustainable production of ceramic
bricks. Research highlights the benefits of including
tobacco waste, including improved insulation,
reduced weight, and acceptable pressure resistance.
This study builds on existing knowledge of eco-
friendly building materials by examining innovative
methods for waste and energy-efficient construction
solutions equipment. [15] This paper checks previous
tests for demolition waste management, particularly
for the reuse of brick waste. Research shows that
recycled brick units and dust improve compressive
strength and act as inexpensive materials for lean

concrete. This study is based on existing knowledge of
circular economy practices and demonstrates the
ecological and economic benefits of brick waste in
sustainable construction. [16]

This paper builds on previous research into plastic
waste management by examining ecobrick production
based in the municipality of Kepdoco, John Bang.
Research shows that participatory approaches
improve public awareness and commitment to
sustainable waste. Research illuminates Eco-Bricks as
an effective solution to reduce plastic waste and
promote environmentally friendly construction work.
[17]. This study is consistent with existing research on
sustainable construction by including waste textiles in
brick production. Previous studies have shown that the
addition of industrial and fiber waste increases
pressure strength and decreases water absorption, but
excessive addition weakens the integrity of the
structure. The results contribute to the development of
environmentally friendly bricks, promoting waste
reduction and sustainable building materials. [18].

This study builds on existing work on the development
of base plastic waste on ecobric-based plastics as an
inexpensive, community-driven solution. Early
research highlights the role of ecobrick in reducing
pollution and promoting local craftsmanship. The
results increase the importance of community
education and commitment to sustainable waste
management practices. [19]. This study examines the
use of industrial waste. B. Flight ash and colour sludge
as sustainable alternatives to laterite floors in brick
production. Research shows that a 30% stabilized dose
optimizes strength and economic benefits while
simultaneously promoting waste recycling. The
results highlight the potential to reduce landfill waste,
minimize energy consumption and support green
building initiatives. [20].

In this study, Eco brick tests as an effective solution
for plastic waste management at Nagaritanjunbeton,
where plastic bottles are packed tightly with plastic
waste to create reusable building blocks. Research
illuminates the environmental, economic and
functional benefits of Eco brick, such as its use in
furniture and construction work. It emphasizes the
need to participate in the community in sustainable
waste management to promote a cleaner and healthier
environment. [21] This study examines the
socialization of Eco brick production in the village of
Terratak to assert plastic waste through community
training and commitment. It highlights the role of Eco
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brick as an environmentally friendly alternative to
waste management and sustainable construction. The
research highlights the importance of awareness
programs to promote community participation in
reducing plastic waste and promote environmentally
friendly practices. [22].

This study examines the use of local government
construction and demolition waste (CDW) in the
production of environmentally friendly clay bricks
with a focus on concrete, ceramic and glass waste. The
findings show that concrete waste reduces density and
bending strength, while ceramic and glass waste
improves these properties and improves water
absorption. Research supports the value of CDW as a
sustainable approach to reducing environmental
impacts and raw material preservation in the
construction industry. [23]. This study examines the
use of Eco brick laws for the management of plastic
waste in Desakagen, Indonesia, through community
participation and education. The results show that
awareness and compliance of a reduction in plastic
waste is increasing as Eco brick functions as a
sustainable alternative building material. Working
with local agencies has enhanced the sustainability of
the programme and demonstrated the potential for
long-term waste management solutions. [24].

This study examines the Eco brick method as a
creative solution for the management of plastic waste,
highlighting its ecological and economic benefits.
Using a systematic literature overview (SLR), public
perception and potential of Eco bricks is highlighted
as a sustainable building material. Research highlights
the need for aggressive waste management to reduce
plastic pollution and promote environmentally
friendly alternatives. [25] This study examines the
optimization of PET particle-reinforced epoxy-resin
composites for Eco brick applications using the
reactive soil method (RSM). It highlights the effects
of curing time on mixing ratio, particle size and
compressive strength, indicating the potential of pet-
based eco-brisers as a sustainable building material.
Research tests environmental models to optimize Eco
brick properties, contributing to environmentally
friendly waste management solutions. [26]. This study
examines the disposal of inorganic waste in Eco brick
as a strategy to reduce plastic waste in the village of
Bumihuaras. It emphasizes community formation
through lectures and discussions that improve
awareness and participation in sustainable waste
management. The results demonstrate improved
community understanding and commitment in Eco

brick production, which contributes to environmental
protection and waste reduction. [27].

This study highlights the role of Eco brick as a solution
to the development of plastic waste in the village of
Molingkapoto, where plastic waste is not busy. In all
Hamlets, the implementation of Eco brick will be
discussed as a trash can to promote community
participation in plastic cycling and waste reduction.
The research contributes to sustainable waste
management by integrating Eco brick into local
environmental practices. [28] This study addresses the
challenges of using plastic bottles of waste as eco
bricks for construction and disposal of plastic waste. It
emphasizes the strength and light properties of bottle
stones, making it a practical, inexpensive building
material. However, the newspaper also explains Eco
brick’s recycling challenges at the end of the lifecycle.
[29].

Eco brick offers an innovative and sustainable
approach to the treatment of plastic waste by
converting permanent building materials. Their
introduction can significantly reduce pollution and
promote environmentally friendly construction
practices at the same time.

1. METHODOLOGY

Plastic pollution is a major environmental problem as
millions of tons of plastic waste accumulates in
landfills and in oceans every year. Eco-Bricks offers
innovative solutions by converting plastic waste into
permanent building materials. This concept paper
explores the production process of Eco-Bricks, the
importance of waste management, and its potential
applications in construction. By providing a step-by-
step methodology, this study aims to promote eco-
bricks as an affordable and sustainable alternative to
traditional building materials.

The construction industry is one of the biggest
contributions to carbon emissions and resource
mining. Traditional building materials such as
concrete and clay stones require considerable energy
to contribute to global warming and degrade the
environment. Extracting raw materials such as
limestone and sound leads to habitat destruction, soil
erosion and loss of biological diversity. Furthermore,
concrete production involves chemical reactions that
release large amounts of carbon dioxide (CO2) and
tighten climate change. By converting plastic waste
into building materials, Eco brick reduces the negative
effects of plastic pollution and at the same time
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reduces the demand for resource-intensive, traditional
bricks. It significantly reduces energy consumption as
it does not require additional energy to be generated
through manual work. The use of Eco bricks in
construction systems can also promote the principles
of a circular economy by promoting reduction, reuse,
and recycling and ultimately promoting more
sustainable and environmentally friendly building
recorders.

The process of creating eco bricks involves selecting
the right materials and compliance with structured
methods to ensure durability and effectiveness. Clean
and dry plastic bottles, preferably plastic bottles, are
used as the basis. Unexpected plastic waste such as
wrappers, plastic bags, straws and other parts are
collected and cut into small pieces for better
compression. Using a wooden bar, tighten the plastic
waste in the bottle to make sure the material is packed.
The key to powerful eco bricks is to achieve high
density by filling and compressing plastic waste until
the bottle is completely hard. A properly
manufactured Eco brick requires a density of 200-500
g per 1L bottle. Once filled, the bottle is sealed with a
cap to prevent moisture input and stored in a dry place
for future construction work. This method is simple
and inexpensive and promotes sustainable waste
management by converting plastic waste into
functional building materials.

- _— it .

Fig 1: How to make an eco-brick.

TheSteps needed for making the Eco-Bricks
1.Start

2. Choose a clean, dry pet bottle

-Make sure there is no moisture.

3. Do not collect biodegradable plastic waste
- Includes wrappers, plastic bags, straws, etc.
5. Compact plastic waste in bottles

- Pack it tightly using wooden sticks.

6. Fill and condense - Guaranteed high density.
7. Check density (200-500 g pro 1L bottle)

-If it is too light, continue compression.

8. Seal the bottle with a cap

- Prevents the generation of air and moisture.
9. Store in a dry place

- Ready for future use in construction.

10. end

Fig 2: Showing ECO-BRICK with plf;stic wrappers.

Apart from collecting packages and making plastic
bottles, there are many other ways to create Eco-
Brick. Here are some alternatives:

1. Compressed Plastic Blocks: Instead of using
bottles, shredded plastic waste can be compressed
with foam blocks using hydraulic presses. These
blocks can be reinforced with binders such as cement,
sand, and resin to improve strength and durability.

2. Concrete stone in plastic: Plastic waste can be
shredded and mixed with concrete or cement to create
composite bricks. This method reduces the amount of
cement required to improve insulation properties.

3. Wrapped Plastic Mud: Traditional mud tiles can be
wrapped in a plastic waste layer to increase durability
and resistance to water damage. This technology
protects ground structures in plastic waste redesign.
4. Melted Plastic Tiles: Some methods involve the
formation of molten plastic waste and solid bricks.
This requires special devices to ensure safe handling,
as molten plastic can release toxic vapors. However,
if these bricks are treated correctly, they are strong
and waterproof.

5. Plastic Waste Tiles Internal: Plastic waste can be
processed into interlocking bricks using special
compression techniques. This eliminates the need for
additional adhesives. These bricks can be used for
simple and fast constructions such as LEGO blocks.
6. Plastic-Sand Bricks :A mixture of finely ground
plastic waste and sand can be heated and compressed
into solid bricks. This method has been successfully
used to create durable and lightweight construction
materials with better insulation properties.
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Fig:3 Compression Test on ECO-Brick.

Compression Test for Better Eco-Brick

Compression tests are performed to ensure the
strength and durability of the Eco brick. This test
assesses the main ability of Eco brick under applied
forces. The procedure is to place Eco-Brick in a
compression test machine and gradually increase the
pressure until the brick sign has signs of deformation
or failure. The results will help you determine the
optimal density and packaging method for increased
strength. To test compression, follow these steps:

The Eco-Brick is placed on a flat surface within the
compression testing machine.

A uniform load is applied gradually using a hydraulic
or mechanical press.

The machine records the maximum force the Eco-
Brick can withstand before structural failure.

The results are analyzed to determine the suitability of
Eco-Bricks for construction applications.
Compression testing is extremely important for
quality control to ensure that Eco brick maintains
proper strength for practice. Data received from these
tests could lead to improvements in the eco-brand
manufacturing process. This assessment is particularly
important for determining potential applications in a
variety of design scenarios, such as:

The optimum Eco-Brick must have optimal density,
compression size and durability to ensure its
effectiveness in building applications. The ideal
density for eco-branded plastic bottles is between 200
g per 1L bottle. This is because higher density
provides better structural integrity and durability. The
thickness of the compression is another important
factor, Eco brick usually reaches 2 4 MPa in plastic
bottles, while plastic sandstone can reach 5 MPa and
6 MPa plastic tiles. For comparison, standard tone
stones are sufficient between 7 10 MPa at 10 17 MPa
and concrete stones, indicating that further

reinforcement is required for applications where Eco
brick is burdened. Additionally, a suitably compact 1L
PET bottle Eco-fire should weigh about 400°g, with
each plastic sandstone weighing 2 kg.

Water absorption is another important factor, as
reduced absorption increases durability. Plastic
sandstone is suitable for external applications as it is
water resistant than traditional sound bricks. The
newest and most recent changes in the form of
newborns. The newest and most recent changes in the
world of newborns are the best in the world. The
newest and most recent changes in the world of
newborns are the best in the world of newborns. The
newest and most recent differences in the world of
newborns are the best in the world of newborns.

RESULTS

The model achieved an RMSE of 0.0986 and an R?
score of 0.9957, indicating high predictive accuracy.
The low RMSE suggests minimal error between actual
and predicted values, while the high R? score shows
that the model explains 99.57% of the variance in
compressive strength. The scatter plot confirms a
strong correlation between actual and predicted
values, aligning closely with the ideal regression line.
The residual distribution appears normal, indicating
no significant bias in predictions. Feature importance
analysis  highlights  key factors influencing
compressive  strength, providing insights for
optimizing eco-brick formulations. These results
demonstrate that the Random Forest Regressor is
highly effective in predicting compressive strength
based on material properties.

Actual vs Predicted Compressive Strength Residual Distribution

H 00ss  oioe  olos ol
‘Actuat comy - Residual Eror

The introduction of Eco-Bricks is expected to lead to
important environmental, economic and social
benefits. Eco-Bricks reduces the accumulation of
plastic waste in landfills and in oceans, while at the
same time reducing the carbon emissions associated
with traditional building materials. Promoting circular
economy and sustainable waste management by
promoting  responsible  recycling  practices.
Furthermore, their use can reduce the costs of urban
waste by converting plastic waste into valuable
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resources. It can also create job opportunities in the
waste collection and brick and out industries. The
production of Eco-Bricks can further enable
communities by providing activities related to
unemployed people, particularly in developing areas.
The simple production process makes it easier to
accept and use in various regions, contributing to a
cleaner environment and more sustainable
construction practices. Additionally, Eco-Bricks
serves as an educational tool to teach children and
communities about sustainable practices and waste
management.

Feature Importance in Prediction

Material_Composition

Density_g_cm3

Feature

Load_Applied_kN

Failure_Mode

0.00 0.05 0.10 0.15 0.20 025 0.30 035

Importance Score

IV. CONCLUSION

Eco-Bricks is a simple but highly effective way to
affordable, sustainable, and simple production.
Although structural applications are limited, the
possibilities of non-loaded structures, landscape
design and furniture are important. Increased
awareness, standardization and political support can
improve the adoption of Eco brick at a global level.
Future research should examine opportunities to
improve strength, fire resistance and scalability in the
construction industry. Furthermore, partnerships
between environmental groups, governments and the
private sector can accelerate the implementation of
Eco-Bricks as mainstream building materials.

Eco-Bricks offers practical solutions to two key
challenges: contamination of plastic waste and the
need for affordable building materials. This concept
paper highlights how important it is to take over Eco-
Bricks as the mainstream building material to reduce
environmental degradation and promote the principles
of a circular economy. Sensitization and promotion of
adoption should contribute to a more environmentally
friendly, more sustainable future. By integrating Eco
brick into urban planning and state guidelines,
strategies to reduce waste may be more effective,
which could lead to long-term environmental benefits
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