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ABSTRACT:

Plastic pollution and the need for sustainable construction materials are two pressing issues facing our planet today. In response to these challenges,
researchers and innovators have been exploring novel ways to repurpose plastic waste while creating environmentally friendly building materials. One such
innovation is the development of plastic sand bricks, which utilize a combination of plastic waste and sand to produce durable and eco-friendly construction
blocks. This paper explores the manufacturing process, properties, advantages, and potential applications of plastic sand bricks, highlighting their role in
addressing both plastic pollution and the demand for sustainable building materials.

Plastic is a non-biodegradable material that pollutes the environment on land and in water since it takes thousands of years to break down. Municipal
Solid garbage (MSW) contains an increasing amount of plastic garbage. According to estimates, the rate of utilization doubles every ten years. Polyethylene (PE)
is one of the most common plastic wastes, and plastic usage is high. Degradation of the environment and resource depletion were caused by the use of earth-based
clay material. Since a large amount of clay is needed to make bricks, this project makes optimal use of the waste plastics to lessen the amount of land needed for
disposal. This results in the prevention of numerous dangerous diseases. Bags made of polyethylene (PE) are added and cleaned.
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1. Introduction :

The global construction industry is one of the largest consumers of raw materials, contributing significantly to environmental degradation and carbon
emissions. At the same time, plastic pollution has become a ubiquitous problem, with vast amounts of plastic waste ending up in landfills, oceans, and
ecosystems worldwide. Addressing both of these issues requires innovative solutions that promote sustainability and reduce reliance on traditional
construction materials.

1. Development of Plastic Sand Bricks: Plastic sand bricks are a recent innovation that seeks to tackle both plastic pollution and the demand
for sustainable construction materials. These bricks are typically made by mixing finely shredded plastic waste with sand and a binding
agent, such as cement or clay. The mixture is then compressed into brick-shaped molds and cured to form solid, durable blocks. Various
techniques and formulations have been developed to optimize the strength, durability, and eco-friendliness of plastic sand bricks.

2. Properties of Plastic Sand Bricks: Plastic sand bricks exhibit several favorable properties that make them suitable for construction purposes.
They are lightweight, yet strong and durable, with compressive strengths comparable to conventional clay bricks or concrete blocks.
Additionally, plastic sand bricks are resistant to water, weathering, and pests, making them suitable for a wide range of applications in both
residential and commercial construction projects.

3. Advantages of Plastic Sand Bricks: The use of plastic sand bricks offers several advantages over traditional building materials:

a) Environmental Sustainability: By utilizing plastic waste as a raw material, plastic sand bricks help reduce the amount of plastic ending up in
landfills or polluting the environment.

b)  Energy Efficiency: Plastic sand bricks require less energy to manufacture compared to conventional clay bricks or concrete blocks, thereby
reducing carbon emissions associated with construction.

c) Cost-Effectiveness: Plastic sand bricks can be produced at a lower cost than traditional building materials, especially in regions where sand
and plastic waste are abundant. d. Versatility: Plastic sand bricks can be customized in terms of size, shape, and color to suit specific
architectural and design requirements.

1.4. Potential Applications of Plastic Sand Bricks:
Plastic sand bricks have a wide range of potential applications in construction, including:

a. Residential Buildings: Plastic sand bricks can be used for both load-bearing and non-load-bearing walls in residential
construction projects.
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b.  Commercial Buildings: From office complexes to shopping malls, plastic sand bricks can be employed in various commercial
building applications.

¢. Infrastructure Projects: Plastic sand bricks can be used for road construction, retaining walls, and other infrastructure projects
requiring durable and cost-effective building materials. d. Sustainable Housing Initiatives: In regions facing housing shortages or
where traditional building materials are scarce, plastic sand bricks offer an affordable and sustainable alternative for housing
construction.

2. Development of Plastic Sand Bricks

Plastic sand bricks represent a significant innovation in the field of sustainable construction materials. The development of these bricks stems from the
urgent need to address both plastic pollution and the demand for environmentally friendly building materials.

The journey of plastic sand bricks begins with the recognition of the massive global plastic waste problem. With millions of tons of plastic being
produced each year and a significant portion of it ending up in landfills, water bodies, and ecosystems, finding effective ways to manage and repurpose
plastic waste has become imperative.

The idea of using plastic waste in construction materials is not entirely new, but the specific concept of plastic sand bricks has gained traction in recent
years due to its potential advantages. The process typically involves shredding plastic waste into small particles and combining it with sand, along with
a binding agent, to create solid bricks. Various binding agents, such as cement or clay, are used to ensure the cohesion and strength of the bricks.

The development of plastic sand bricks involves several key steps:

1. Material Selection and Processing: The first step is to source suitable plastic waste and sand. Plastic waste can include a variety of
materials such as PET bottles, HDPE containers, and polyethylene bags. The plastic waste is then cleaned, sorted, and shredded into small
particles to facilitate mixing with sand.

2. Mixing and Formulation: The shredded plastic waste is mixed with sand in carefully controlled proportions. The exact ratio of plastic to
sand may vary depending on the desired properties of the bricks and the specific requirements of the project. Additionally, a binding agent,
such as cement or clay, is added to the mixture to ensure proper cohesion and binding of the materials.

3. Molding and Curing: The mixed materials are then compressed into brick-shaped molds under high pressure. The molds are designed to
impart the desired size and shape to the bricks. After molding, the bricks are cured under controlled conditions to allow the binding agent to
set and the bricks to solidify.

3. Testing and Quality Control:

The finished bricks undergo rigorous testing to assess their strength, durability, and other properties. Various quality control measures are implemented
to ensure that the bricks meet industry standards and specifications.
The development of plastic sand bricks is an ongoing process, with researchers and innovators continuously exploring new formulations, manufacturing
techniques, and applications. Collaboration between academia, industry, and government agencies is essential to drive innovation, scale up production,
and promote the widespread adoption of plastic sand bricks in the construction sector.
Testing and quality control play crucial roles in ensuring that plastic sand bricks meet the necessary standards for strength, durability, and safety.
Rigorous testing procedures are implemented throughout the manufacturing process to assess various properties of the bricks and to identify any defects
or inconsistencies. Additionally, quality control measures are put in place to maintain consistency and reliability in the production of plastic sand
bricks.

The testing and quality control process for plastic sand bricks typically involves the following steps:

1. Compressive Strength Testing: Compressive strength is a critical property of construction materials, including plastic sand bricks.
Compressive strength testing involves subjecting the bricks to increasing compressive loads until they fail. The maximum load that the
bricks can withstand before failure provides an indication of their structural integrity and load-bearing capacity. Testing standards and
procedures for compressive strength may vary depending on regional regulations and industry specifications.

2. Flexural Strength Testing: Flexural strength, also known as bending strength, is another important property of construction materials,
especially for applications where the bricks may be subjected to bending or flexing forces. Flexural strength testing involves applying a
bending load to the bricks and measuring their resistance to deformation or fracture. This test helps assess the ability of the bricks to
withstand bending stresses without failure.

3. Water Absorption Testing: Water absorption testing is conducted to evaluate the porosity and moisture resistance of plastic sand bricks.
Excessive water absorption can lead to degradation of the bricks over time, especially in outdoor or humid environments. During water
absorption testing, the bricks are submerged in water for a specified period, and the amount of water absorbed by the bricks is measured.
Low water absorption indicates better moisture resistance and durability.

4. Dimensional Accuracy Testing: Dimensional accuracy testing ensures that plastic sand bricks meet the specified size and shape
requirements. Variations in dimensions can affect the fit and stability of the bricks during construction, leading to structural issues or
aesthetic flaws. Dimensional accuracy testing involves measuring the length, width, height, and other relevant dimensions of the bricks to
ensure consistency and uniformity.

5. Visual Inspection: Visual inspection is a fundamental aspect of quality control, involving the visual examination of plastic sand bricks for
defects, surface irregularities, or abnormalities. Common defects may include cracks, air voids, uneven surfaces, or discoloration. Visual
inspection helps identify any cosmetic or structural flaws that may compromise the quality or performance of the bricks.
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Quiality Control Procedures: Quality control procedures are implemented throughout the manufacturing process to monitor and maintain
consistency in the production of plastic sand bricks. This may include regular calibration of equipment, sampling and testing of raw
materials, process control checks, and documentation of quality assurance records. Quality control personnel are responsible for overseeing
these procedures and ensuring that the bricks meet the required standards and specifications.

RESULTS AND DISCUSSIONS

The results of the tests which are specified in chapter 4 are given in the following tables with their corresponding graphs

4.1 Compressive Strength

4.1.1 Compressive strength for plastic sand brick

Sr. No. Types of brick | Mixratios | Compressive strength in N/mm2
1| Plastic sand M1 (1:3) 4.49
2| Plastic sand M2 (1:4) 5
3| Plastic sand M3 (1:5) 5.56

Table No.1 Compressive strength for plastic sand brick
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Table No.3 Comparison between Compressive Strength For Plastic Sand And Fly Ash Bricks.

Sr. No. Types of bricks Mix ratios Compressive strength in N/mm2
1| Plastic sand M1 (1:3) 4.49
2 | Plastic sand M2 (1:4) 5
3| Plastic sand M3 (1:5) 5.56
4 | Flyash F.A 4.10
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Sr. No. Types of bricks Mix ratios Compressive strength
in N/mm2
1| Plastic sand M1 (1:3) 7.50
2| Plastic sand M2 (1:4) 8.01
3| Plastic sand M3 (1:5) 8.19
4| Flyash F.A 7.17
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5. CONCLUSION

Plastic sand bricks represent a sustainable and innovative alternative to conventional construction materials, offering a tangible solution to the
challenges of plastic pollution and unsustainable building practices. With on-going research, development, and collaboration, plastic sand bricks have
the potential to revolutionize the construction industry and contribute to a more sustainable and resilient built environment. By embracing the use of
plastic sand bricks, we can move towards a future where construction is not only functional and aesthetically pleasing but also environmentally
responsible and socially equitable.
Based on the experimental work reported in this study, the following conclusions are drawn.
e  Plastic sand brick possess more advantages which includes cost efficiency, resource efficiency, reduction in emission of greenhouse gases,
etc.
. Plastic sand brick is also known as “Eco-Bricks” made of plastic waste which is otherwise harmful to all living organisms can be used for
construction purposes
. It increases the compressive strength when compared to fly ash bricks.
. By use of plastic sand bricks, the water absorption presence of alkalies was highly reduced.
. Owing to numerous advantages further research would improve quality and durability of plastic sand bricks.
e  The utilization of waste plastic in production of paver block has productive way of disposal of plastic waste
e  The cost of paver block is reduced when compared to that of fly ash paver block.
e  Paver block made using plastic waste and sand have shown better result.
. It also shows good heat resistance.
e  Though the compressive strength is more when compared to the fly ash paver block it can be used in gardens, pedestrian path and cycle way
etc.
. It can be used in Non-traffic and light traffic road.
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