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

JET Volume: 11 Issue: 02 | Feb 2024

www.irjet.net

p-ISSN: 2395-0072

Review on Transforming Plastic Waste into Paver Blocks: A Sustainable
Solution

Sikander Kumarl, Sunil Mauryaz, Vikas Kumars3, Vikrant Singh4, Akhilesh Kumar5

1A4ssistant Professor, Dept. of Civil Engineering, Axis Institute of Technology and Management, Rooma Kanpur,
India
23451J.G. Student, Dept. of Civil Engineering, Axis Institute of Technology and Management, Rooma Kanpur, India

Abstract - Waste plastic pollution has become a
significant environmental concern globally. Recycling
initiatives are crucial in mitigating this issue. One
innovative approach involves utilizing waste plastic
aggregates in the production of paver blocks. This abstract
highlight the benefits and implications of employing waste
plastic aggregates in paver block manufacturing. It explores
the potential environmental advantages, such as reducing
plastic pollution and conserving natural resources.
Additionally, it discusses the engineering properties and
performance of these paver blocks, including durability,
strength, and resistance to environmental factors.
Furthermore, the abstract addresses challenges and
considerations related to the widespread adoption of this
technology, such as the need for proper sorting and
processing of plastic waste. Overall, this abstract presents
waste plastic aggregate-based paver blocks as a promising
sustainable solution with the potential to address both
environmental and engineering concerns.
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1. INTRODUCTION

Waste plastic aggregate-based paver blocks are innovative
construction materials that utilize recycled plastic as a
partial replacement for traditional aggregates like gravel
or sand. These paver blocks are crafted by mixing waste
plastic granules with cement, sand, and other additives to
form a durable and eco-friendly alternative to
conventional paving materials. The incorporation of waste
plastic helps in reducing environmental pollution by
diverting plastic waste from landfills and oceans.
Additionally, these paver blocks exhibit enhanced
properties such as improved flexibility, lighter weight, and
better insulation. They contribute to sustainable
development by promoting recycling and reducing the
consumption of natural resources in construction projects.

1.1 Concrete Paver Block

Concrete paver blocks are durable and versatile
construction materials made from a mixture of cement,
aggregates, water, and additives. They are widely used for

strength, ease of installation, and aesthetic appeal. These
blocks come in different shapes, sizes, and colors, offering
endless design possibilities for driveways, walkways,
patios, and other landscaping projects. With their
durability and low maintenance requirements, concrete
paver blocks are a popular choice for both residential and
commercial use, providing a cost-effective solution for
outdoor flooring needs.

1.2 Waste Plastic Aggregate

Waste plastic aggregate refers to crushed or shredded
plastic materials that are used as a substitute for
traditional aggregates (such as sand, gravel, or crushed
stone) in construction applications. These plastic
aggregates can be derived from various sources of waste
plastic, including bottles, bags, containers, and packaging
materials. They are often used in projects like road
construction, paving, and building foundations to reduce
the demand for natural resources, minimize plastic
pollution, and provide an environmentally friendly

alternative for disposing of plastic waste.

Fig. No- 1: Plastic aggregate

various outdoor flooring applications due to their
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Table 1. Properties and observations of materials

Properties of | Observation
material
size More Than 4.75mm
Specific gravity 1.56

Plastic ) .

Aggregate Water Absorption 1.70%
Shape Angular, Rough
Density 520 kg/m3

1.3. Objective

e To produce cost-effective paver blocks and eco-
friendly paver blocks.

e To determine the suitability of waste plastic in the
development of paver blocks.

e To examine the weight of waste plastic paving
blocks to traditional paving blocks.

e To compare results of conventional and waste
plastic paving blocks.

2. LITERATURE REVIEW

Pratichhya Pradhan, Sanjeev Maharjan -Lightweight
concrete brick using expanded polystyrene (2016)
This research focuses on developing lightweight bricks
using waste Expanded Polystyrene (EPS) to aid
earthquake-affected areas in Nepal. The bricks are made
from a mix of cement, sand, coarse aggregate, and EPS
beads. Various ratios of EPS to aggregate are tested (0%,
10%, 20%, 30%, 100%). Hand mixing and compaction
yield satisfactory results, and the cost of EPS concrete
bricks depends more on the amount of cement than on
other ingredients. The study concludes that these
lightweight bricks can be produced at a reasonable cost
compared to traditional bricks, offering a potential solution
for construction in earthquake-prone regions.

Nivetha C., Rubiya M., Shobana S. Vaijayanthi R.
G.Viswanathan M. E,, and R.Vasanthi M. E. (2016) The
aim was to explore the feasibility of using plastic waste,
specifically Polyethylene terephthalate (PET), as a binding
material instead of cement in making paver blocks. Plastic
waste was melted and combined with varying proportions
of solid waste, including fly ash and quarry dust (PET 25-
35%, fly ash 25%, and quarry dust 40-50% by weight).
Experimental work involved casting concrete cubes
according to IS: 516:1964 standards, and then measuring
compressive strength. After demolding and cooling for 3
hours at room temperature, crushing loads were recorded,

and the average compressive strength of three specimens
was determined. Results showed that a mix of PET-30%,
Fly ash -25 %, and Quarry dust -45 % yielded the highest
strength at 52 N/mm?. It was concluded that plastic waste
paver blocks perform better than concrete ones, suggesting
that solid waste components (Quarry dust, fly ash, and
PET) can be effectively used as primary constituents for
paver block preparation, resulting in increased strength.

Ms. Spartina, Ms. C. Chella Gifta (2016) The study aimed
to produce interlocking concrete paver blocks using
manufacturing sand without the need for curing. The
primary motivation behind using manufacturing sand was
to address landfill issues and conserve natural resources.
The physical and chemical properties of manufacturing
sand were examined, and various mixes with different
proportions were tested according to Indian standards for
precast concrete blocks for paving (IS 15658:2006). These
results were compared with conventional paver blocks.
Ordinary Portland cement of 53 grade was used, and the
mix design was M30 grade, with river sand entirely
replaced by manufacturing sand. After 28 days, test results
showed maximum tensile splitting strength of 3.42 N/mm?,
flexural strength of 7 N/mm?, water absorption of 6%, and
compression strength of 38.6 N/mm?.

B. Shanmugavalli, K. Gowtham, P. Jeba Nalwin, B.
Eswara Moorthy (2017) The experimental investigation
concluded that using waste plastic to make paver blocks is
an effective method of disposing of plastic waste.
Additionally, the cost of these blocks is lower than that of
concrete ones. Paver blocks made from plastic waste,
quarry dust, coarse aggregate, and ceramic waste yield
positive results and exhibit good heat resistance. While
their compressive strength is lower than that of concrete
paver blocks, they are suitable for use in gardens,
pedestrian paths, cycle paths, and non-traffic and light-
traffic roads.

Azad Khajuria, Puneet Sharma (2019) Concrete, while
essential in construction, has negative environmental
impacts due to cement production emitting carbon dioxide
and aggregate production generating dust. To address this,
waste materials like plastic aggregates are being used, as
they have properties such as inert behavior and resistance
to degradation and can help reduce plastic waste. In this
study, plastic coarse aggregates replaced natural coarse
aggregates in varying proportions (0%, 2.5%, 5%, 7.5%,
and 10%). The experiments demonstrated that the
admixture used significantly influenced concrete strength.
Plastic had a lower specific gravity than aggregates.
Flexural strength testing showed beam failure between
supports, utilizing the formula 3PL/4bd2. Compressive
strength initially increased with 2.5% plastic coarse
aggregates but decreased with higher proportions, with
optimal strength observed at 2.5% plastic coarse
aggregates. The tensile strength of cylinders outperformed
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other strengths, while flexural strength aligned with
compressive strength results.

Ashwini Manjunath BT. (2021) The study aims to
investigate the use of E-Plastic Waste as a partial
replacement for coarse aggregate in interlocking concrete
paver blocks (ICPB). This approach serves multiple
purposes, including reducing landfill issues, mitigating
pollution from incineration, and conserving natural
resources. The E-Plastic Waste sourced from various
electronic devices such as computers, TVs, and radios is
examined for its physical properties. Experimental mixes
are prepared with varying percentages of E-Plastic Waste
(10%, 20%, and 30% increments) along with other basic
materials to produce ICPBs of M25 grade (1:1:2
proportion). These blocks are then tested according to
Indian standards for precast concrete blocks for paving (IS
15658:2006). The test results from these E-Plastic Waste-
incorporated blocks are compared with those of
conventional paver blocks.

Pooja Bhatia, Akash Sahu et. al. (2022) The objective of
this project is to replace cement in paving stone blocks
with plastic waste, aiming to reduce costs compared to
traditional concrete paver blocks. With approximately 300
million tonnes of plastic waste generated globally each
year and its slow degradation rate, finding effective ways to
repurpose plastics is crucial. In this initiative, we
incorporated varying amounts of plastic waste into the mix
alongside fine aggregates. Paving stones were
manufactured and subjected to testing, and the results
were analyzed and discussed. This approach demonstrates
a practical and productive method for recycling plastic
waste in paving stone production.

Rajat Agrawal, Suraj Kumar, Saurabh Singh (2023)
The study found that a 1:4 ratio of plastic waste to M-sand
resulted in superior compressive strength in road pavers.
Reducing the amount of plastic waste led to decreased
strength. Recycling Polyethylene Terephthalate (PET) into
road pavers shows promise as a sustainable construction
material in India. The casting process involves mixing
plastic waste with heated sand to produce durable road
pavers with enhanced strength. This approach addresses
plastic pollution, promotes the circular economy, and
offers satisfactory mechanical properties for load-bearing
applications in road construction and public spaces.
Embracing such innovative strategies can help India tackle
plastic waste while fostering eco-friendly and sustainable
infrastructure, highlighting the potential of plastic waste
recycling in the construction industry for a greener future.

3. METHODOLOGY

Collection and Sorting of Waste Plastic: Waste plastic is
collected from various sources such as households,
industries, or recycling centers. It is then sorted based on
type and quality to ensure uniformity in the material.

Preparation of Waste Plastic Aggregate: The collected
plastic waste is cleaned to remove any contaminants or
impurities. It is then processed to convert it into suitable
aggregate forms. This may involve shredding, grinding, or
melting the plastic to create small, uniform particles or
pellets.

Mix Design: A mix design is formulated to incorporate the
waste plastic aggregate into the paver block composition.
This includes determining the appropriate proportions of
conventional materials such as cement, sand, and
aggregate, as well as the inclusion of waste plastic
aggregate.

Preparation of Paver Blocks: The mix design is used to
prepare the paver block mixture. The conventional
materials and waste plastic aggregate are thoroughly
mixed using appropriate equipment such as a concrete
mixer. The mixture is then poured into molds and
compacted to form paver blocks of desired shapes and
sizes.

Curing: The freshly cast paver blocks undergo a curing
process to ensure proper hydration of the cement and
development of strength. This may involve covering the
blocks with plastic sheets or wet burlap and keeping them
moist for a specified period.

Quality Control and Testing: Quality control measures
are implemented throughout the manufacturing process to
ensure consistency and adherence to standards. Samples of
the paver blocks are tested for various properties such as
compressive strength, flexural strength, and durability to
assess their performance.

Evaluation and Optimization: The manufactured paver
blocks are evaluated for their performance and durability
under different conditions. Any issues or areas for
improvement are identified, and adjustments to the mix
design or manufacturing process may be made to optimize
the final product.

Scale-up and Production: Once the optimal mix design
and manufacturing process are determined, the production
of waste plastic aggregate-based paver blocks can be scaled
up for commercial or large-scale use. By following this
methodology, waste plastic aggregate can be effectively
utilized in the production of durable and environmentally
sustainable paver blocks, contributing to waste reduction
and resource conservation efforts.

4. CONCLUSIONS

Environmental Sustainability: Utilizing waste plastic in
paver block production offers a sustainable solution to
mitigate plastic pollution by repurposing discarded
materials.
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Resource Efficiency: Incorporating waste plastic into
paver blocks reduces the reliance on traditional raw
materials, conserving natural resources and lowering the
overall environmental footprint of construction activities.

Durability: Paver blocks made from waste plastic exhibit
comparable or enhanced durability compared to
conventional blocks, contributing to long-lasting
infrastructure and reduced maintenance requirements.

Cost-Effectiveness: Despite initial setup costs, the long-
term economic benefits of using waste plastic in paver
block production include reduced material expenses and
potential savings in maintenance and replacement costs.

Community Engagement: Initiatives focused on recycling
waste plastic for paver block manufacturing can engage
local communities, fostering awareness about plastic
waste management and encouraging participation in
sustainable practices.

Versatility: Waste plastic-based paver blocks offer
versatility in design, color, and texture, providing aesthetic
appeal while simultaneously addressing environmental
concerns.

Regulatory Compliance: Adopting waste plastic-based
paver blocks aligns with increasingly stringent regulations
aimed at reducing plastic waste and promoting
sustainable construction practices.

Continued research and development in waste plastic
utilization for paver blocks could lead to further
innovations, driving advancements in sustainable
construction materials and techniques.

5. FUTURE SCOPE

e The future scope of waste material-based paver
blocks is promising, driven by the increasing focus
on sustainability and environmental
responsibility in construction practices.

e As the understanding of waste streams and
recycling techniques improves, there will be a
broader range of waste materials that can be
effectively utilized in paver block production. This
may include not only traditional recycled
materials like plastic and rubber but also novel
sources such as agricultural waste, industrial by-
products, and construction debris.

e Future developments may focus on improving the
performance characteristics of waste material-
based paver blocks, including durability, strength,
and resistance to environmental factors.
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