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Abstract—The excessive generation and improper
disposal of plastic waste have become pressing
environmental concerns worldwide. Conventional
methods of disposing of plastic waste, such as landfills
and incineration, contribute to pollution and pose
significant challenges for sustainable waste management.
To address this issue, innovative approaches are
required to reduce the negative impact of plastic waste
on the environment. This project aims to explore the use
of plastic waste as fillers for pothole repair, presenting
an environmentally friendly and cost-effective solution.
The project focuses on leveraging the advantageous
properties of plastic waste, such as its durability and
flexibility, to enhance the performance and longevity of
pothole repairs. By incorporating plastic waste into the
traditional filling materials used for pothole repair, we
aim to minimize the consumption of non-renewable
resources while simultaneously reducing the volume of
plastic waste in landfills and ecosystems. The
methodology involves collecting and sorting plastic waste
based on its suitability for pothole filling. The selected
plastic waste is then processed to obtain appropriate
fillers, which are mixed with concrete or other binding
agents to create a composite material. Laboratory testing
is conducted to assess the mechanical properties,
durability, and weather resistance of the plastic-infused
fillers. The performance of the plastic-waste-based fillers
is evaluated through field trials, comparing them to
conventional fillers in terms of durability, cost-
effectiveness, and environmental impact. The anticipated
outcomes of this project include a comprehensive
understanding of the mechanical behavior of plastic-
infused fillers, an evaluation of their long-term
durability, and an assessment of their environmental
benefits.
I. INTRODUCTION

The ever-increasing production and consumption of
plastic materials have led to a global waste
management crisis. Plastic waste poses a significant
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threat to the environment, affecting ecosystems,
wildlife, and human health. Finding sustainable
solutions to manage and repurpose plastic waste has
become an urgent priority. In this context, the
utilization of plastic waste in the construction industry
has gained attention as a potential avenue for
addressing both the waste management problem and
infrastructure maintenance needs. One area of
infrastructure maintenance that demands continuous
attention is the repair of potholes on roads. Potholes
not only pose safety hazards for drivers and
pedestrians but also contribute to increased
maintenance costs and vehicle damage. Traditional
methods of pothole repair involve using materials such
as asphalt or concrete, which are derived from non-
renewable resources and have their own
environmental impacts. The concept of using plastic
waste as fillers for pothole repair presents a promising
solution that addresses both waste management and
infrastructure needs. By incorporating plastic waste
into the repair materials, it is possible to reduce the
environmental burden associated with plastic disposal
while simultaneously improving the performance and
longevity of pothole repairs. Plastic waste exhibits
several characteristics that make it a potential
candidate for pothole filling. Its durability, flexibility,
and resistance to weathering make it an attractive
alternative to conventional fillers. Moreover, plastic
waste, which would otherwise end up in landfills or
pollute water bodies, can be repurposed into a valuable
resource for infrastructure maintenance.

I1. BACKGROUND

Plastic waste has become a global environmental
challenge due to its widespread wuse, low
biodegradability, and inefficient waste management
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practices. Improper disposal of plastic waste results in
pollution of land, water bodies, and ecosystems,
impacting both human health and the natural
environment.  Addressing this issue requires
innovative approaches that reduce the accumulation of
plastic waste and promote its sustainable management.
Simultaneously, maintaining road infrastructure is a
continuous challenge faced by governments and
transportation agencies. Potholes, caused by factors
such as heavy traffic, freeze-thaw cycles, and aging
road surfaces, contribute to accidents, increased
maintenance costs, and inconvenience for commuters.
Traditional methods of pothole repair involve the use
of asphalt or concrete, which are resource-intensive
and have environmental drawbacks, including high
energy consumption and greenhouse gas emissions.

In recent years, researchers and engineers have been
exploring alternative materials and techniques for
pothole repair to minimize environmental impacts.
One such approach involves incorporating plastic
waste into the repair process. Plastic waste possesses
several desirable characteristics that make it suitable
for use as fillers in pothole repair materials.

Plastic materials, such as polyethylene (PE) and
polypropylene (PP), exhibit high durability and
flexibility, allowing them to withstand the stresses and
strains imposed by vehicular traffic. Moreover,
plastics have low water absorption rates, reducing the
risk of degradation caused by moisture. These
properties make plastic waste an attractive option for
enhancing the performance and longevity of pothole
repairs. Additionally, utilizing plastic waste in pothole
repair aligns with the principles of the circular
economy. Rather than treating plastic waste as a
disposable material, repurposing it for infrastructure
projects allows for resource conservation and waste
reduction. By diverting plastic waste from landfills
and water bodies, the project contributes to mitigating
the adverse environmental effects associated with
plastic pollution.

Previous studies and pilot projects have shown
promising results regarding the use of plastic waste in
pothole repair. These initiatives have demonstrated
improved durability and reduced maintenance
requirements compared to traditional repair methods.
However, further research and experimentation are
necessary to evaluate the long-term performance, cost-
effectiveness, and environmental benefits of utilizing
plastic-infused fillers on a larger scale.
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This project seeks to build upon the existing
knowledge and investigate the feasibility of using
plastic waste as fillers for pothole repair. By
addressing the technical aspects, environmental
implications, and economic viability, this research
aims to provide a comprehensive understanding of the
potential of plastic waste utilization in the context of
sustainable infrastructure development and waste
management.
I1l. METHDOLOGY

1. Plastic Waste Collection and Sorting:

e Plastic waste materials, such as bottles,
containers, bags, and packaging, will be collected
from various sources, including recycling centers
and waste management facilities.

e The collected plastic waste will be sorted based
on its suitability for pothole filling, considering
factors such as size, composition, and
contamination levels.

2. Plastic Waste Processing:

e Thesorted plastic waste will undergo a processing
phase to prepare it for use as fillers in pothole
repair.

e The plastic waste will be cleaned, shredded, and
granulated to obtain suitable particle sizes for

blending with other materials.

3. Filler Preparation:

e The processed plastic waste will be mixed with
other components to create a composite filler
material.

e Concrete, a commonly used binding agent in
pothole repair, will be combined with the plastic
waste particles in varying proportions.
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The mixture may also include additives or
modifiers to enhance the performance and
durability of the filler

material

Laboratory Testing:
Mechanical properties testing: The plastic-infused
fillers will undergo laboratory testing to evaluate

their mechanical characteristics, such as
compressive strength, tensile strength, and
flexibility.

Durability testing: The fillers will be subjected to
simulated weathering conditions, including

freeze-thaw cycles, moisture exposure, and
temperature variations, to assess their resistance
to degradation.

Fig. 2

Field Trials:

Selected plastic-waste-based fillers will be tested
in actual pothole repair scenarios in collaboration
with relevant authorities and road maintenance
teams.

Field trials will involve filling potholes using both
plastic-infused fillers and conventional fillers for
comparison.

Performance evaluations will be conducted,
considering factors such as adhesion, durability,

o N

skid resistance, and long-term maintenance
requirements.

6. Evaluation and Analysis:

The data obtained from laboratory testing and
field trials will be analyzed to assess the
mechanical behavior, durability, and cost-
effectiveness of the plastic-waste-based fillers.
Environmental impact assessments will be
conducted to evaluate the benefits of using plastic
waste as fillers, including reductions in landfill
waste and carbon footprint.

Economic analyses will be performed to
determine the cost implications and feasibility of
implementing plastic-waste-based pothole repairs
on a larger scale.

Optimization of Plastic Waste Proportions:
Experimental optimization: Different ratios of
plastic waste to concrete will be tested in the
laboratory to identify the optimum proportion that
offers the best balance between mechanical
properties, workability, and cost-effectiveness.
Performance evaluation: The plastic waste-to-
concrete ratios will be assessed in terms of the
filler's strength, adhesion, and overall durability.
This evaluation will guide the selection of the
most effective ratio for field trials.

V. RESULTS (Compressive Strength)

Table:-1

No. Percentage

Block 1
(N/mm~2)

Block 2
(N/mm~2)

Block 3
(N/mm~2)

Sr. Plastic

(%)

5 16.32 23.46 17.34

10 15.30 28.5 30

15 20.4 28.5 30

20 9.18 11.22 12.24

35 11.2 9.18 8.16

| g B W| N -

50 9.18 6.12 7.14
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Sr. Plastic Block 1 Block 2 Block 3

No. Percentage (KN) (KN) (KN)
(%)

1 5 80 115 85

2 10 75 140 140

3 15 85 155 145

4 20 45 55 60

5 35 55 45 40

6 50 45 30 35

Table:-2

VI. CONCLUSION

The utilization of plastic waste as fillers for pothole
repair presents a promising solution that addresses
both the environmental challenges posed by plastic
waste and the maintenance needs of road
infrastructure. This project aimed to explore the
feasibility and effectiveness of incorporating plastic
waste into pothole repair materials, providing a
sustainable and cost-effective alternative to traditional
methods.

Through the implementation of a comprehensive
methodology, including plastic waste collection,
processing, filler preparation, laboratory testing, and
field trials, significant insights were gained regarding
the use of plastic-infused fillers for pothole repair.
The results indicate that a plastic composition of 10%
and 15% yields the highest strength. However, we will
choose a composition of 15% due to its greater
potential for disposing of plastic waste.
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