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Abstract: 

Plastic waste is one of the biggest environmental problems facing the world today. The excessive accumulation 

of plastic waste poses serious threats to the environment and public health. To address this issue, researchers 

and engineers have explored innovative solutions for the recycling and repurposing of plastic waste. This paper 

presents a comprehensive review of the utilization of plastic waste in civil construction and innovative 

decorative materials. The review covers the various ways in which plastic waste can be used in civil engineering 

applications, such as road construction, building materials, and drainage systems. It also highlights the use of 

plastic waste in innovative decorative materials, such as tiles, art installations, and furniture. The review also 

discusses the benefits of using plastic waste in civil constructions and innovative decorative materials, such as 

reduced environmental impact, enhanced durability, and cost-effectiveness. The paper further identifies the 

challenges associated with the utilization of plastic waste, such as the need for proper sorting and processing of 

waste, technical feasibility, and regulatory constraints. Overall, this review provides insights into the potential 

of plastic waste as a valuable resource and highlights the importance of promoting sustainable practices in 

construction and design. 

 

I. Introduction 

A. Background and motivation 

The production and disposal of plastic waste is a major environmental challenge of our time. Plastic waste 

accounts for a significant proportion of the world's total waste, and its accumulation in the environment poses 

serious threats to wildlife, ecosystems, and public health. To address this issue, researchers and engineers have 

explored various solutions for the recycling and repurposing of plastic waste. One promising solution is to use 

plastic waste as a resource in civil construction and innovative decorative materials. 

B. Scope and objectives of the review 

This review aims to provide a comprehensive overview of the utilization of plastic waste in civil construction 

and decorative materials. The review will cover the various ways in which plastic waste can be used in civil 

engineering applications, such as road construction, building materials, and drainage systems. It will also 

explore the use of plastic waste in innovative decorative materials, such as tiles, art installations, and furniture. 

The review will discuss the benefits and challenges associated with the utilization of plastic waste in these 

applications, and will identify opportunities for future research and development. By providing insights into the 

potential of plastic waste as a valuable resource, this review aims to promote sustainable practices in 

construction and design. 
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II. Plastic waste generation and management 

A. Sources and types of plastic waste 

Plastic waste is generated from various sources, including household and industrial waste, packaging materials, 

and consumer goods. The most common types of plastic waste include polyethylene (PE), polypropylene (PP), 

polyvinyl chloride (PVC), and polystyrene (PS). 

B. Environmental and health impacts of plastic waste 

Plastic waste has significant environmental and health impacts. It takes hundreds of years for plastic waste to 

decompose, and during this time, it can pollute the environment and harm wildlife. Plastic waste can also release 

toxic chemicals and contribute to greenhouse gas emissions when incinerated. Microplastics, which are small 

plastic particles that can be ingested by marine life and humans, have been found in drinking water and seafood. 

C. Current methods of plastic waste management 

To address the environmental impacts of plastic waste, various methods of plastic waste management have been 

developed. These include landfilling, incineration, and recycling. Landfilling and incineration can contribute to 

environmental pollution, and are therefore not considered sustainable options. Recycling is a more sustainable 

approach, but it is limited by the availability of recycling infrastructure and the quality of the plastic waste that 

can be recycled. 

 

III. Plastic waste in civil construction 

A. Plastic waste as a raw material for construction 

Plastic waste can be used as a raw material for construction, replacing conventional building materials such as 

bricks, concrete, and asphalt. By using plastic waste as a raw material, the demand for conventional materials 

can be reduced, thus conserving natural resources and reducing waste. 

B. Applications of plastic waste in road construction 

Plastic waste can be used in road construction as a partial replacement for bitumen, which is the primary binding 

agent in asphalt. The use of plastic waste in asphalt has been shown to improve the durability, resistance to wear 

and tear, and overall performance of the road surface. 

C. Applications of plastic waste in building materials 

Plastic waste can also be used in the production of building materials, such as roofing sheets, floor tiles, and 

wall panels. These materials can be produced by combining plastic waste with other materials, such as sand and 

cement, to create a composite material that is durable and cost-effective. 

D. Applications of plastic waste in drainage systems 
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Plastic waste can be used to create drainage systems, such as pipes and culverts, which can be used to manage 

stormwater runoff. These systems are lightweight, durable, and resistant to corrosion, making them a sustainable 

alternative to conventional drainage materials such as concrete and metal. 

 

IV. Plastic waste in innovative decorative materials 

A. Plastic waste as a raw material for artistic creations 

Plastic waste can be used as a raw material for creating artistic and decorative objects, such as sculptures, murals, 

and installations. By repurposing plastic waste in this way, artists can create unique and eye-catching pieces 

while raising awareness about the issue of plastic waste. 

B. Applications of plastic waste in tiles and flooring 

Plastic waste can also be used to create tiles and flooring materials. By combining plastic waste with other 

materials, such as stone or glass, a new type of tile can be created that is not only visually appealing, but also 

durable and resistant to wear and tear. 

C. Applications of plastic waste in furniture and design 

Plastic waste can be used to create furniture and design objects, such as chairs, tables, and lamps. By using 

plastic waste as a raw material, designers can create products that are both sustainable and visually appealing. 

Additionally, the use of plastic waste in furniture and design can help to reduce the demand for new plastic 

products, thus reducing the environmental impact of the plastic industry. 

 

V. Benefits and challenges of utilizing plastic waste in civil construction and decorative materials 

A. Environmental benefits 

The use of plastic waste as a raw material in civil construction and decorative materials can have significant 

environmental benefits. By repurposing plastic waste, less waste ends up in landfills or the natural environment, 

reducing the negative impact of plastic waste on the environment. Additionally, the use of plastic waste in 

construction and decorative materials can reduce the demand for new materials, thus reducing the environmental 

impact of the production and transportation of new materials. 

B. Economic benefits 

Utilizing plastic waste in civil construction and decorative materials can also have economic benefits. For 

example, using plastic waste in road construction can result in lower construction costs due to the reduced need 

for new materials. Additionally, the use of plastic waste in decorative materials can create new market 

opportunities for recycled materials and new products. 
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C. Technical challenges 

While utilizing plastic waste in civil construction and decorative materials has many benefits, there are also 

technical challenges that must be addressed. For example, the use of plastic waste in construction materials can 

affect the mechanical properties of the material, leading to issues with durability and performance. Additionally, 

the use of plastic waste in decorative materials can result in changes to the appearance and texture of the 

material. 

D. Regulatory and legal constraints 

There may be regulatory and legal constraints on the use of plastic waste in civil construction and decorative 

materials. For example, there may be restrictions on the types of plastic waste that can be used in construction 

and decorative materials, or regulations related to the handling and disposal of plastic waste. It is important to 

carefully consider these constraints and work with regulatory agencies to ensure that any use of plastic waste is 

safe and compliant with regulations. 

 

VI. Future directions and opportunities A. Potential for scaling up plastic waste utilization 

Infrastructure development and investment 

Collaboration and partnerships among stakeholders B. Integration with sustainable practices 

Circular economy approaches 

Carbon footprint reduction and energy efficiency C. Areas for further research and development 

Enhancement of mechanical and physical properties of plastic waste-based materials 

Standardization and certification of products 

Life cycle analysis and environmental impact assessment of plastic waste-based materials 

 

VII. Conclusion A. Summary of the key findings 

Plastic waste is a significant environmental problem, but it also presents opportunities for innovative solutions. 

Plastic waste can be utilized as a raw material for construction and decorative materials, leading to 

environmental and economic benefits. 

There are technical, regulatory, and legal challenges to the utilization of plastic waste in construction and design. 

There is potential for scaling up plastic waste utilization, integration with sustainable practices, and further 

research and development. B. Implications for promoting sustainable practices in construction and design 

Utilizing plastic waste in construction and design can help promote a circular economy and reduce the use of 

virgin materials. 
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It can also contribute to reducing greenhouse gas emissions and the carbon footprint of the construction sector. 

C. Directions for future research and development 

Further research and development are needed to improve the mechanical and physical properties of plastic 

waste-based materials, as well as to standardize and certify the products. 

Life cycle analysis and environmental impact assessment can also be useful tools for guiding the development 

of plastic waste-based materials in a sustainable way. 
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