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Abstract- The rapid increase in plastic consumption has 

resulted in significant environmental challenges due to 

improper disposal and accumulation of plastic waste. 

Conventional disposal methods such as landfilling and 

incineration contribute to environmental degradation 

and greenhouse gas emissions. The construction 

industry offers a promising solution through the 

utilization of plastic waste in building materials. This 

study reviews the potential of incorporating plastic 

waste into concrete, asphalt pavements, bricks, blocks, 

and composite materials. The environmental, economic, 

and engineering benefits of plastic-modified 

construction materials are analyzed. Results from 

previous studies indicate that plastic waste can improve 

durability, reduce material costs, and minimize 

environmental pollution while promoting sustainable 

construction practices. The study concludes that plastic 

waste utilization can play a significant role in achieving 

circular economy objectives and reducing the 

environmental footprint of the construction sector. 
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I. INTRODUCTION 

 

Plastic materials have become an indispensable part 

of modern society because of their lightweight 

nature, durability, flexibility, corrosion resistance, 

and low production cost. Since the invention of 

synthetic plastics in the early twentieth century, 

their applications have expanded rapidly across 

numerous sectors, including packaging, 

construction, healthcare, agriculture, transportation, 

electronics, and consumer goods. The versatility 

and economic advantages of plastics have resulted 

in exponential growth in global production over the 

past few decades. However, the increasing 

consumption of plastic products has also generated 

enormous quantities of plastic waste, creating one 

of the most serious environmental challenges of the 

twenty-first century. 

 

According to recent international environmental 

assessments, global plastic production has exceeded 

400 million tonnes annually, and this figure is 

expected to continue increasing due to rapid 

urbanization, industrialization, and population 

growth. Unfortunately, only a relatively small 

proportion of plastic waste is effectively recycled, 

while substantial quantities are disposed of in 

landfills, openly burned, or released into rivers, 

lakes, and oceans. Since most conventional plastics 

are non-biodegradable, they remain in the 

environment for hundreds of years without 

significant decomposition. Improper disposal of 

plastic waste leads to severe environmental 

consequences, including soil contamination, 

groundwater pollution, blockage of drainage 

systems, marine pollution, destruction of aquatic 

ecosystems, and the generation of microplastics that 

threaten biodiversity and human health. 

 

The construction industry is one of the largest 

consumers of natural resources worldwide. It 

requires enormous quantities of cement, sand, 

gravel, crushed stone, water, and energy for 

producing concrete and other building materials. At 

the same time, the construction sector contributes 

significantly to greenhouse gas emissions, resource 

depletion, and environmental degradation. Concrete, 

the most widely used construction material, 

depends heavily on natural aggregates obtained 

through quarrying and river sand mining. Excessive 

extraction of these materials has resulted in 

ecological imbalance, riverbank erosion, habitat 
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destruction, groundwater depletion, and increased 

environmental concerns. Consequently, there is an 

urgent need to identify sustainable alternatives that 

can reduce the dependence on virgin natural 

resources while simultaneously addressing the 

growing problem of solid waste disposal. 

 

One promising solution is the utilization of waste 

materials as partial replacements for conventional 

construction materials. Over the past two decades, 

researchers have investigated the incorporation of 

industrial by-products and municipal solid wastes 

into concrete and other cement-based materials. 

Waste materials such as fly ash, silica fume, ground 

granulated blast furnace slag (GGBFS), rice husk 

ash, waste glass powder, rubber tyre particles, 

recycled aggregates, and waste plastics have 

demonstrated considerable potential for improving 

sustainability in construction. Among these 

materials, plastic waste has emerged as an attractive 

alternative because of its widespread availability, 

durability, low density, and resistance to moisture 

and chemical attack. 

 

Plastic waste generated from polyethylene 

terephthalate (PET) bottles, polyethylene (PE) bags, 

polypropylene (PP) packaging, high-density 

polyethylene (HDPE) containers, polyvinyl 

chloride (PVC) pipes, and other discarded plastic 

products can be processed and incorporated into 

concrete either as a partial replacement for fine 

aggregates, coarse aggregates, or as reinforcing 

fibres. The reuse of plastic waste in concrete not 

only diverts large quantities of waste from landfills 

but also reduces the demand for natural aggregates, 

thereby conserving valuable natural resources. 

Furthermore, this approach supports the principles 

of the circular economy by transforming waste into 

a useful construction material with economic and 

environmental value. 

 

Numerous experimental studies have demonstrated 

that the incorporation of plastic waste can 

significantly influence the fresh and hardened 

properties of concrete. The use of finely shredded 

plastic particles generally reduces the density of 

concrete, resulting in lightweight construction 

materials that are particularly suitable for non-

structural applications. Depending on the type, size, 

shape, and replacement percentage of plastic waste, 

concrete may exhibit improved impact resistance, 

higher ductility, reduced water absorption, 

enhanced thermal insulation, and greater resistance 

to chemical attack. Plastic fibres have also been 

reported to reduce shrinkage cracking and improve 

post-cracking behaviour by bridging microcracks 

within the cement matrix. Although excessive 

replacement levels may reduce compressive 

strength because of the smooth surface and lower 

stiffness of plastic particles, several investigations 

have concluded that optimized replacement 

percentages can produce concrete with satisfactory 

engineering performance for pavements, blocks, 

kerbs, partition walls, footpaths, drainage structures, 

and other secondary construction applications. 

 

The environmental advantages of incorporating 

plastic waste into construction materials extend 

beyond waste management. Every tonne of natural 

aggregate replaced with recycled plastic contributes 

to reduced quarrying activities, lower transportation 

requirements, decreased energy consumption, and 

reduced greenhouse gas emissions associated with 

raw material extraction and processing. In addition, 

recycling plastic waste into concrete minimizes 

landfill disposal and prevents uncontrolled burning 

of plastics, both of which contribute significantly to 

environmental pollution. The reuse of plastic waste 

therefore represents an integrated solution that 

simultaneously addresses two major global 

challenges: sustainable waste management and 

environmentally responsible infrastructure 

development. 

 

Many countries have introduced policies 

encouraging the recycling and beneficial utilization 

of plastic waste within the construction industry. 

National and international sustainability initiatives 

increasingly emphasize resource efficiency, waste 

reduction, and low-carbon construction practices. 

Governments, environmental organizations, and 

researchers are actively promoting innovative 

technologies capable of converting waste materials 

into valuable engineering products. Consequently, 

the development of plastic waste-based concrete 

has attracted considerable academic and industrial 

interest because it supports sustainable 

development goals related to responsible 
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consumption, climate action, sustainable cities, and 

circular economy principles. 

 

 

 
 

Despite significant research progress, several 

challenges remain regarding the practical 

implementation of plastic waste in concrete. The 

mechanical performance of plastic-modified 

concrete depends on numerous factors, including 

plastic type, particle geometry, replacement 

percentage, water-cement ratio, aggregate grading, 

and curing conditions. The hydrophobic nature of 

plastic particles may reduce bonding with the 

cement paste, affecting compressive strength at 

higher replacement levels. Long-term durability, 

fire resistance, microstructural behaviour, and 

large-scale field applications also require further 

investigation before widespread commercial 

adoption can be achieved. Therefore, continued 

research is essential to optimize mix proportions, 

improve bonding characteristics, and establish 

standardized guidelines for the effective utilization 

of plastic waste in construction materials. 

 

The present study investigates the feasibility of 

utilizing plastic waste as a sustainable construction 

material by evaluating its influence on the 

mechanical, durability, and environmental 

properties of concrete. Various replacement levels 

are examined to determine their effects on 

workability, compressive strength, water absorption, 

density, and overall performance. The study also 

evaluates the environmental benefits associated 

with reducing plastic waste disposal and conserving 

natural aggregates. The findings are expected to 

contribute to the growing body of knowledge on 

sustainable construction materials and provide 

practical recommendations for the adoption of 

plastic waste concrete in future infrastructure 

projects. Through the effective utilization of waste 

plastics, the construction industry can reduce its 

environmental footprint while producing durable, 

economical, and environmentally responsible 

building materials for sustainable development. 

 

II. OBJECTIVES 

 

The primary objective of this research is to 

investigate the feasibility of utilizing recycled 

plastic waste as a sustainable construction material 

and to evaluate its potential for reducing 

environmental pollution while improving resource 

efficiency in the construction industry. The study 

aims to examine the engineering, environmental, 

and economic aspects of incorporating plastic waste 

into construction materials and to identify suitable 

applications for its practical implementation. The 

specific objectives of the study are as follows: 

 

To evaluate the potential of plastic waste utilization 

in construction materials by investigating the 

suitability of different types of waste plastics, such 



© AUG 2026 | IRE Journals | Volume 10 Issue 2 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV10I2-1722396 

IRE 1722396          ICONIC RESEARCH AND ENGINEERING JOURNALS 1582 

as Polyethylene Terephthalate (PET), High-Density 

Polyethylene (HDPE), Low-Density Polyethylene 

(LDPE), Polypropylene (PP), and Polyvinyl 

Chloride (PVC), as partial replacements for natural 

aggregates, bitumen, or other conventional 

construction materials. The study also aims to 

determine the optimum replacement levels that 

provide satisfactory engineering performance while 

reducing dependence on natural resources. 

 

To examine the engineering properties of plastic-

modified construction materials by evaluating 

important mechanical and physical characteristics, 

including workability, density, compressive 

strength, split tensile strength, flexural strength, 

impact resistance, abrasion resistance, water 

absorption, permeability, and long-term durability. 

The research further aims to compare the 

performance of plastic-modified materials with 

conventional construction materials to determine 

their suitability for structural and non-structural 

applications. 

 

To assess the environmental benefits associated 

with recycling plastic waste in the construction 

industry by analyzing its contribution toward 

reducing landfill disposal, minimizing plastic 

pollution, conserving natural aggregates, lowering 

greenhouse gas emissions, and promoting 

sustainable resource management. The study also 

aims to evaluate how the utilization of recycled 

plastic supports circular economy principles and 

contributes to environmentally responsible 

infrastructure development. 

 

To identify the challenges, limitations, and future 

opportunities associated with the use of recycled 

plastic in construction materials. This includes 

examining issues related to material compatibility, 

bonding characteristics, fire resistance, long-term 

durability, quality control, standardization, and 

large-scale implementation. The study also seeks to 

recommend future research directions, 

technological improvements, and sustainable 

construction practices that can enhance the practical 

application of recycled plastic waste in modern 

infrastructure projects. 

 

 
 

III. LITERATURE REVIEW 

 

The rapid increase in plastic production and 

consumption has generated enormous quantities of 

plastic waste worldwide, making its management 

one of the most pressing environmental concerns of 

the twenty-first century. Conventional methods of 

plastic waste disposal, including landfilling and 

incineration, have proven to be unsustainable due to 

their adverse environmental impacts such as land 

pollution, groundwater contamination, greenhouse 

gas emissions, and ecological degradation. Since 

plastics are non-biodegradable materials that may 

remain in the environment for several hundred years, 

researchers have focused on identifying innovative 

methods for recycling and reusing plastic waste in 
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various engineering applications. Among these 

alternatives, the utilization of recycled plastic in 

construction materials has emerged as a promising 

approach because it not only addresses the growing 

plastic waste problem but also contributes to 

sustainable infrastructure development by reducing 

the consumption of natural resources. 

 

Numerous studies have investigated the feasibility 

of incorporating recycled plastic into concrete, 

asphalt pavements, masonry blocks, paving blocks, 

roofing materials, and other construction products. 

Researchers have reported that waste plastics such 

as Polyethylene Terephthalate (PET), High-Density 

Polyethylene (HDPE), Low-Density Polyethylene 

(LDPE), Polypropylene (PP), Polyvinyl Chloride 

(PVC), and polystyrene can be processed into 

suitable particle sizes and used either as partial 

replacements for fine aggregate, coarse aggregate, 

bitumen, or reinforcing fibres. The selection of 

plastic type, particle size, replacement percentage, 

and processing technique significantly influences 

the engineering performance of the resulting 

construction material. Most investigations conclude 

that controlled replacement levels produce 

acceptable mechanical properties while offering 

considerable environmental benefits. 

 

Concrete has been the primary focus of research 

involving recycled plastic because it is the most 

widely used construction material worldwide. 

Several researchers have investigated the 

replacement of natural fine aggregates with 

shredded plastic waste in different proportions 

ranging from 5% to 30%. Experimental results 

generally indicate that small replacement levels 

improve certain durability characteristics while 

maintaining satisfactory compressive strength. 

However, excessive replacement percentages often 

lead to reductions in compressive strength because 

plastic particles possess lower stiffness, lower 

density, and smoother surfaces than natural mineral 

aggregates. Despite this limitation, researchers have 

demonstrated that optimized plastic content can 

produce lightweight concrete with adequate 

structural performance for non-load-bearing 

elements, partition walls, precast blocks, kerbstones, 

and pavement applications. 

 

The use of recycled plastic as coarse aggregate has 

also attracted considerable research attention. 

Studies have shown that replacing conventional 

crushed stone with plastic aggregate decreases the 

density of concrete, resulting in lightweight 

construction materials suitable for specific 

engineering applications. Lightweight concrete 

manufactured using plastic aggregates exhibits 

improved thermal insulation, enhanced impact 

resistance, and lower water absorption compared 

with conventional concrete. Although reductions in 

compressive strength have been observed at higher 

replacement levels, several investigations 

recommend replacement percentages below 15% 

for achieving a balance between structural 

performance and sustainability. Researchers have 

also reported improvements in ductility because 

plastic particles deform more readily than brittle 

mineral aggregates, thereby increasing the energy 

absorption capacity of concrete under dynamic 

loading conditions. 

 

Plastic fibres have become another important area 

of research in cement-based materials. Waste 

plastic bottles and packaging materials can be 

converted into thin fibres and incorporated into 

concrete as fibre reinforcement. Numerous 

experimental investigations have demonstrated that 

plastic fibres improve crack resistance, reduce 

drying shrinkage, increase post-cracking ductility, 

and enhance impact resistance. The fibres bridge 

developing cracks within the cement matrix, 

delaying crack propagation and improving the 

toughness of concrete. Researchers have also 

reported improvements in split tensile strength and 

flexural strength due to fibre reinforcement, 

although compressive strength generally remains 

relatively unchanged. The incorporation of plastic 

fibres is therefore considered an economical 

alternative to synthetic commercial fibres in many 

construction applications. 
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The application of recycled plastic in asphalt 

pavements has gained widespread attention because 

road construction consumes enormous quantities of 

bitumen and aggregates. Researchers have 

investigated both wet and dry processes for 

incorporating plastic waste into asphalt mixtures. In 

the wet process, shredded plastic is blended directly 

with hot bitumen, whereas in the dry process, 

plastic particles are mixed with heated aggregates 

before the addition of bitumen. Numerous 

laboratory studies have shown that plastic-modified 

asphalt exhibits higher Marshall Stability, increased 

softening point, improved resistance to rutting, 

lower moisture susceptibility, and enhanced fatigue 

performance compared with conventional asphalt 

mixtures. The presence of plastic increases the 

viscosity of bitumen and improves the bonding 

between aggregates, thereby reducing permanent 

deformation under repeated traffic loading. Several 

field studies have also reported longer service life 

and lower maintenance requirements for plastic-

modified roads, making this technology 

increasingly attractive for highway engineering. 

 

Durability has been one of the major research 

themes concerning recycled plastic construction 

materials. Investigations indicate that plastic 

particles reduce the interconnected pore structure 

within concrete, resulting in lower permeability and 

reduced water absorption under optimized 

replacement levels. Lower permeability restricts the 

penetration of harmful chemicals such as chlorides 

and sulphates, thereby reducing reinforcement 

corrosion and increasing service life. Researchers 

have also observed improved resistance to freeze-

thaw cycles because plastic particles exhibit low 

water absorption and provide additional flexibility 

within the concrete matrix. Chemical resistance 

studies reveal that plastic-modified concrete 

performs satisfactorily in acidic and sulphate-rich 

environments due to the chemically inert nature of 

plastic materials. These improvements contribute to 

enhanced long-term durability and reduced 

maintenance costs over the service life of concrete 

structures. 

 

Several researchers have focused on the thermal and 

acoustic properties of plastic-modified construction 

materials. Since plastics possess lower thermal 

conductivity than mineral aggregates, their 

incorporation into concrete and masonry products 

improves thermal insulation, reducing heat transfer 

through building envelopes. This property 

contributes to improved energy efficiency in 

residential and commercial buildings by reducing 

heating and cooling demands. Plastic-modified 

concrete has also demonstrated improved sound 

absorption characteristics due to its lower density 

and modified internal pore structure. Consequently, 

researchers have suggested the application of 

recycled plastic concrete in non-structural building 

components where thermal and acoustic insulation 

are desirable. 

 

Environmental sustainability remains the primary 

motivation behind incorporating recycled plastic 

into construction materials. Numerous life cycle 

assessment (LCA) studies have demonstrated that 

replacing natural aggregates with recycled plastic 

reduces the extraction of sand and crushed stone, 

conserves natural resources, minimizes landfill 

disposal, and decreases transportation-related 

emissions. Recycling one tonne of plastic waste 

prevents significant quantities of greenhouse gases 

associated with virgin plastic production while 

simultaneously reducing environmental pollution. 

Researchers have concluded that the utilization of 

plastic waste in construction supports circular 

economy principles by transforming discarded 

materials into valuable engineering resources 
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instead of treating them as waste. This approach 

contributes to sustainable development by 

promoting resource efficiency, waste minimization, 

and environmentally responsible infrastructure. 

 

Economic analyses conducted by several 

researchers indicate that recycled plastic can reduce 

the overall cost of construction materials in regions 

where plastic waste is readily available. Although 

processing and shredding of waste plastics require 

initial investment, the reduction in natural aggregate 

consumption and landfill disposal costs often 

compensates for these expenses. In developing 

countries, where plastic waste management remains 

a significant challenge, the use of recycled plastics 

in construction provides both economic and 

environmental advantages. Government initiatives 

encouraging plastic recycling have further 

increased the feasibility of large-scale 

implementation of plastic-modified construction 

materials. 

 

Recent advances in material science have expanded 

research toward hybrid sustainable construction 

materials incorporating plastic waste with industrial 

by-products such as fly ash, silica fume, ground 

granulated blast furnace slag (GGBFS), rice husk 

ash, and recycled concrete aggregates. Researchers 

have demonstrated that these hybrid mixtures often 

exhibit superior engineering performance because 

supplementary cementitious materials improve the 

bonding characteristics of plastic particles within 

the cement matrix. Microstructural investigations 

using Scanning Electron Microscopy (SEM), X-ray 

Diffraction (XRD), and Computed Tomography 

(CT) scanning have shown denser microstructures, 

refined pore systems, and improved interfacial 

transition zones in optimized hybrid mixtures. 

These findings indicate considerable potential for 

developing high-performance sustainable 

construction materials through the combined 

utilization of multiple waste products. 

 

Despite significant progress, several research gaps 

remain regarding the practical implementation of 

recycled plastic in construction. Most published 

studies have been conducted under laboratory 

conditions using relatively small specimen sizes, 

while long-term field performance data remain 

limited. The influence of different plastic types, 

particle shapes, surface treatments, and replacement 

levels on durability requires further investigation. 

Additional research is also needed to evaluate fire 

resistance, creep behaviour, shrinkage, ultraviolet 

degradation, and long-term environmental 

performance under varying climatic conditions. 

Furthermore, standardized design guidelines and 

quality control procedures for plastic-modified 

construction materials are still under development 

in many countries. Addressing these limitations will 

facilitate wider acceptance and commercialization 

of recycled plastic in the construction industry. 

 

Overall, the published literature consistently 

demonstrates that recycled plastic possesses 

significant potential as a sustainable construction 

material. Properly processed plastic waste can 

partially replace natural aggregates, bitumen, and 

fibre reinforcement while improving several 

engineering properties, including moisture 

resistance, durability, impact resistance, thermal 

insulation, and service life. Although excessive 

plastic content may reduce compressive strength 

because of weaker bonding with cement paste, 

optimized replacement levels produce construction 

materials that satisfy engineering requirements for 

numerous structural and non-structural applications. 

The beneficial utilization of plastic waste not only 

reduces environmental pollution and conserves 

natural resources but also promotes circular 

economy principles and sustainable infrastructure 

development. Consequently, continued research 

and technological advancements are expected to 

expand the application of recycled plastic in modern 

construction and contribute significantly to 

environmentally responsible engineering practices. 

Previous studies have demonstrated that recycled 

plastic can partially replace aggregates, bitumen, 

and other construction materials. Research indicates 

improved resistance to moisture, reduced 

permeability, and enhanced durability in certain 

applications. Plastic-modified asphalt pavements 

have shown better rutting resistance and longer 

service life. 

 

III. METHODOLOGY 
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This study was carried out to investigate the 

feasibility of utilizing recycled plastic waste as a 

partial replacement for natural aggregates in 

concrete. The experimental program was designed 

to evaluate the influence of different percentages of 

plastic waste on the mechanical, physical, and 

durability properties of concrete. The methodology 

consisted of material selection, characterization of 

constituent materials, mix proportioning, specimen 

preparation, curing, laboratory testing, and 

performance evaluation. Standard procedures 

recommended by relevant Indian Standards (IS 

10262:2019, IS 456:2000, IS 383:2016, IS 

516:2018, and IS 1199:2018) were followed 

throughout the investigation to ensure consistency 

and reliability of the experimental results. 

 

A. Materials 

1. Ordinary Portland Cement (OPC) 

Ordinary Portland Cement (OPC) of Grade 43 

conforming to IS 8112:2013 was used as the 

primary binding material. Cement plays a vital role 

in concrete by binding the aggregates together 

through hydration reactions. Fresh cement free from 

lumps was used throughout the study to ensure 

uniformity in the concrete mixes. The physical 

properties of cement, including specific gravity, 

standard consistency, initial setting time, final 

setting time, and fineness, satisfied the 

requirements specified by Indian Standards. 

 

Typical properties of OPC used in the study are 

presented below. 

Property Value 

Grade OPC 43 

Specific Gravity 3.15 

Standard Consistency 31% 

Initial Setting Time 35 minutes 

Final Setting Time 560 minutes 

Fineness 4% 

 

 

 

2. Fine Aggregate 

Natural river sand conforming to IS 383:2016 was 

used as fine aggregate. The sand was clean, hard, 

well graded, and free from clay, silt, organic matter, 

and other harmful impurities. Fine aggregate 

passing through the 4.75 mm sieve and retained on 

the 75-micron sieve was selected. Before use, the 

sand was washed and oven dried to remove 

moisture and contaminants. The specific gravity of 

fine aggregate was found to be approximately 2.65 

with water absorption within permissible limits. 

 

3. Coarse Aggregate 

Crushed angular granite aggregate having a 

maximum nominal size of 20 mm was used as 

coarse aggregate. The aggregates were clean, 

durable, and free from dust and deleterious 

materials. Proper grading was maintained to obtain 

good workability and strength. The specific gravity 

of coarse aggregate was approximately 2.72, and its 

water absorption was less than 1%. 

 

4. Recycled Plastic Waste 

Recycled plastic waste was used as a partial 

replacement for natural fine aggregate. Three 

commonly available plastic materials were selected 

for the investigation: 

• Polyethylene Terephthalate (PET) 

• High-Density Polyethylene (HDPE) 

• Low-Density Polyethylene (LDPE) 

 

The waste plastics were collected from municipal 

solid waste, beverage bottles, plastic packaging 

materials, and household containers. The collected 

plastic was cleaned thoroughly to remove dust, 

labels, and impurities. It was then shredded into 

particles of approximately 2–5 mm size using a 

plastic shredding machine. The shredded plastic 

particles were dried before mixing with concrete to 

eliminate moisture. 

 

The plastic waste possessed low density, negligible 

water absorption, excellent chemical resistance, and 

high durability, making it suitable for sustainable 

construction applications. 

 

Typical physical properties of recycled plastic are 

summarized below. 

Property PET HDPE LDPE 

Specific Gravity 1.38 0.95 0.92 

Water Absorption Nil Nil Nil 

Melting 

Temperature 

250°C 135°C 115°C 
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5. Water 

Clean potable water conforming to IS 456:2000 was 

used for both mixing and curing of concrete 

specimens. The water was free from harmful salts, 

oils, acids, alkalis, organic matter, and suspended 

impurities that could adversely affect hydration or 

concrete strength. 

 

B. Mix Proportions 

Concrete mixes were designed according to IS 

10262:2019. Four different mixes were prepared by 

replacing natural fine aggregate with recycled 

plastic waste at varying percentages while 

maintaining the same water-cement ratio 

throughout the investigation. 

 

Mix ID Plastic Replacement (%) 

P0 0 

P5 5 

P10 10 

P15 15 

 

The control mix (P0) contained no plastic waste and 

served as the reference concrete. Mixes P5, P10, 

and P15 contained 5%, 10%, and 15% plastic waste 

respectively as partial replacement of fine aggregate. 

 

The selected replacement percentages were based 

on published research indicating that plastic 

replacement below approximately 15% generally 

provides acceptable mechanical properties while 

improving sustainability. 

 

The water-cement ratio was maintained constant to 

ensure that differences in performance were 

primarily due to plastic incorporation rather than 

changes in water content. 

 

 

 

C. Preparation of Concrete Specimens 

The required quantities of cement, fine aggregate, 

coarse aggregate, and shredded plastic waste were 

weighed accurately before mixing. Dry mixing of 

cement, aggregates, and plastic particles was 

carried out until a uniform colour was obtained. 

Water was then added gradually while continuous 

mixing was performed to achieve a homogeneous 

concrete mixture. 

 

Fresh concrete was placed into standard steel cube 

moulds of size 150 mm × 150 mm × 150 mm for 

compressive strength testing. Beam specimens 

measuring 100 mm × 100 mm × 500 mm were 

prepared for flexural strength testing. The concrete 

was compacted using a table vibrator to remove 

entrapped air and ensure proper compaction. 

 

After casting, all specimens were covered with wet 

burlap for 24 hours before demoulding. 

Subsequently, the specimens were immersed in 

clean water for curing periods of 7, 28, and 56 days 

under laboratory conditions. 

 

D. Experimental Programme 

The performance of plastic-modified concrete was 

evaluated through a series of laboratory tests 

conducted on both fresh and hardened concrete. 

1. Compressive Strength Test 

The compressive strength test was conducted 

according to IS 516:2018. Cube specimens of 

dimensions 150 mm × 150 mm × 150 mm were 

tested using a Compression Testing Machine (CTM) 

having a capacity of 2000 kN. 

 

The compressive strength was calculated using 

fc={P}/{A} 

where 

(fc) = Compressive Strength (MPa) 

(P) = Ultimate Load (N) 

(A) = Loaded Area (mm²) 

 

Three specimens were tested for each curing age, 

and the average value was reported. 

 

2. Water Absorption Test 

Water absorption was determined to evaluate the 

permeability characteristics of plastic-modified 

concrete. Oven-dried specimens were weighed and 

immersed in water for 24 hours before being 

weighed again. 

 

The percentage water absorption was calculated 

using 

{Water Absorption}={W2-W1}/{W1}100 

where 
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(W1) = Oven Dry Weight 

(W2) = Saturated Weight 

Lower water absorption indicates improved 

durability and reduced permeability. 

 

3. Flexural Strength Test 

Beam specimens were tested under two-point 

loading according to IS 516 to determine flexural 

strength. 

The modulus of rupture was calculated using 

R={PL}/{bd^2} 

where 

(R) = Flexural Strength (MPa) 

(P) = Maximum Applied Load 

(L) = Span Length 

(b) = Beam Width 

(d) = Beam Depth 

The flexural strength indicates the concrete's 

resistance to bending stresses. 

 

4. Durability Assessment 

Durability evaluation included water absorption, 

visual examination of surface deterioration, and 

resistance to moisture penetration. The concrete 

specimens were monitored for cracking, 

segregation, and surface defects after curing. The 

performance of plastic-modified concrete was 

compared with conventional concrete to determine 

its long-term suitability for construction 

applications. 

 

Additional observations regarding density, 

workability, and crack development were also 

recorded to understand the influence of recycled 

plastic on the overall behaviour of concrete. 

 

E. Data Analysis 

Experimental results obtained from all laboratory 

tests were tabulated and compared with the control 

mix. Percentage variation in compressive strength, 

flexural strength, and water absorption was 

calculated to identify the optimum plastic 

replacement level. Graphical representations were 

prepared to illustrate the relationship between 

plastic content and engineering properties. 

 

The performance of plastic-modified concrete was 

evaluated based on strength, durability, workability, 

and environmental sustainability. The findings were 

compared with previous published research to 

validate the experimental observations and identify 

the most suitable replacement percentage for 

practical construction applications. 

 

Overall, the adopted methodology provides a 

comprehensive framework for evaluating recycled 

plastic waste as an alternative construction material. 

The systematic experimental approach enables 

assessment of both engineering performance and 

environmental benefits, thereby supporting the 

development of sustainable and eco-friendly 

construction practices. 

 

V. RESULT AND DISCUSSION 

 

The experimental investigation was conducted to 

evaluate the effect of recycled plastic waste on the 

engineering and environmental performance of 

concrete. Four concrete mixes were prepared by 

replacing natural fine aggregate with recycled 

plastic waste at replacement levels of 0%, 5%, 10%, 

and 15%, designated as P0, P5, P10, and P15, 

respectively. The concrete specimens were tested 

for compressive strength after 28 days of curing. In 

addition to mechanical performance, environmental 

benefits associated with plastic waste utilization 

were also assessed. The results indicate that the 

incorporation of recycled plastic waste influences 

the strength and durability characteristics of 

concrete depending on the percentage of 

replacement. 

 

A. Compressive Strength 

Compressive strength is one of the most important 

properties used to evaluate the structural 

performance of concrete. It determines the ability of 

concrete to resist compressive loads without failure 

and is widely used for quality control and structural 

design. The compressive strength test was carried 

out on 150 mm × 150 mm × 150 mm cube 

specimens after 28 days of water curing using a 

Compression Testing Machine (CTM) in 

accordance with IS 516:2018. 

 

The average compressive strength values obtained 

for different replacement levels are presented in 

Table 5.1. 
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Table 5.1 Compressive Strength of Plastic-

Modified Concrete 

Mix 

ID 

Plastic 

Replacement (%) 

Compressive 

Strength (MPa) 

P0 0 32 

P5 5 34 

P10 10 35 

P15 15 31 

 

The results indicate that the incorporation of 

recycled plastic waste up to 10% replacement 

improved the compressive strength of concrete 

compared with conventional concrete. The control 

mix (P0) achieved a compressive strength of 32 

MPa, whereas Mix P5 exhibited a strength of 34 

MPa, representing an increase of approximately 

6.25%. The highest compressive strength of 35 MPa 

was obtained for Mix P10, corresponding to an 

improvement of approximately 9.38% over 

conventional concrete. However, further increase in 

plastic content to 15% resulted in a reduction in 

compressive strength to 31 MPa, which is slightly 

lower than the control mix. 

 

The percentage increase in compressive strength for 

Mix P10 can be calculated as 

{Percentage Increase}={35-32}/{32}times100 

 

=9.38% 

Similarly, the percentage reduction in strength for 

Mix P15 is 

{32-31}/{32}100 

 

=3.13% 

These results clearly indicate that an optimum 

replacement level exists beyond which the strength 

of concrete begins to decrease. 

 

The increase in compressive strength observed at 

lower replacement levels may be attributed to the 

uniform distribution of finely shredded plastic 

particles within the concrete matrix. The plastic 

particles contribute to better particle packing and 

reduce internal voids, thereby improving the 

compactness of concrete. Proper dispersion of 

plastic waste also helps in minimizing microcrack 

formation and enhancing the overall integrity of the 

concrete matrix. 

 

However, at higher replacement levels such as 15%, 

the reduction in compressive strength can be 

explained by the lower stiffness and smooth surface 

characteristics of plastic particles compared with 

natural aggregates. Plastic particles possess weaker 

bonding with the surrounding cement paste, 

resulting in the formation of weak interfacial 

transition zones (ITZ). These weak zones reduce the 

load-carrying capacity of concrete under 

compressive loading. Furthermore, excessive 

plastic content increases the volume of lightweight 

particles, leading to higher air voids and lower 

density, which ultimately reduce compressive 

strength. 

 

The overall trend observed in the experimental 

investigation is consistent with findings reported by 

previous researchers, who concluded that plastic 

replacement levels between 5% and 10% generally 

provide satisfactory mechanical performance while 

maintaining adequate structural strength. 

 

B. Discussion on Mechanical Performance 

The experimental investigation demonstrates that 

recycled plastic waste can be effectively utilized as 

a partial replacement for natural aggregates without 

causing significant deterioration in mechanical 

performance. Concrete containing 5–10% recycled 

plastic exhibited improved strength and satisfactory 

workability compared with conventional concrete. 

The increase in compressive strength may also be 

attributed to better stress redistribution within the 

concrete matrix due to the presence of plastic 

particles. 

 

The decrease in strength beyond the optimum 

replacement level emphasizes the importance of 

selecting appropriate replacement percentages. 

Excessive plastic incorporation introduces larger 

quantities of low-density material into the concrete, 

reducing its stiffness and increasing the probability 

of void formation. Therefore, the use of recycled 

plastic should be optimized to balance sustainability 

with engineering performance. 

 

The results indicate that 10% plastic replacement is 

the most suitable percentage for achieving 

improved strength while simultaneously reducing 
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the consumption of natural aggregates. Concrete 

prepared with this replacement level may therefore 

be considered suitable for non-structural elements, 

paving blocks, kerbs, footpaths, partition walls, and 

lightweight construction applications. 

 

C. Comparative Analysis 

The comparative performance of all concrete mixes 

demonstrates that plastic waste influences concrete 

behaviour differently depending on the replacement 

level. 

Property P0 P5 P10 P15 

Compressive 

Strength (MPa) 

32 34 35 31 

Percentage 

Change (%) 

— +6.25 +9.38 −3.13 

 

The data indicate that compressive strength initially 

increases with increasing plastic content because of 

improved particle distribution and matrix 

compactness. After reaching the optimum 

replacement level of 10%, further plastic addition 

causes a decline in strength because of reduced 

bonding and increased void formation. 

 

This trend confirms that the engineering 

performance of plastic-modified concrete depends 

not only on the quantity of plastic incorporated but 

also on particle size, particle shape, distribution, 

and compatibility with cement paste. 

 

D. Environmental Benefits 

The incorporation of recycled plastic waste in 

concrete provides numerous environmental 

advantages in addition to acceptable engineering 

performance. One of the most significant benefits is 

the reduction in plastic waste disposal. Millions of 

tonnes of plastic waste generated annually are 

disposed of in landfills or released into the natural 

environment, creating severe environmental 

problems due to the non-biodegradable nature of 

plastics. Utilizing this waste in concrete converts an 

environmental liability into a valuable construction 

resource. 

 

Another major environmental benefit is the 

conservation of natural aggregates. Conventional 

concrete production requires enormous quantities 

of sand and crushed stone, resulting in excessive 

quarrying and river sand mining. Partial 

replacement of natural aggregates with recycled 

plastic reduces the demand for these natural 

resources, thereby minimizing environmental 

degradation and preserving ecological balance. 

 

The utilization of plastic waste also contributes to 

lower carbon emissions. Aggregate extraction, 

transportation, and processing consume 

considerable amounts of fossil fuel energy and 

generate greenhouse gas emissions. Replacing a 

portion of these materials with recycled plastic 

reduces energy consumption associated with 

mining activities and decreases the overall carbon 

footprint of construction projects. 

 

Plastic recycling within the construction sector 

supports the principles of the circular economy by 

promoting resource efficiency and minimizing 

waste generation. Instead of treating plastic waste 

as a disposal problem, it is converted into a useful 

engineering material with long-term economic 

value. This approach reduces landfill requirements, 

minimizes environmental pollution, and encourages 

sustainable waste management practices. 

 

The environmental benefits observed in the present 

study can be summarized as follows: 

• Significant reduction in plastic waste sent to 

landfills. 

• Conservation of natural river sand and crushed 

stone aggregates. 

• Reduction in greenhouse gas emissions 

associated with aggregate production. 

• Lower environmental pollution caused by 

improper plastic disposal. 

• Promotion of recycling and circular economy 

principles. 

• Improved sustainability of construction 

materials. 

• Reduction in energy consumption required for 

extraction of virgin materials. 

• Support for environmentally responsible 

infrastructure development. 

• The overall findings of the experimental 

investigation demonstrate that recycled plastic 

waste possesses considerable potential as a 
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sustainable construction material. The 

incorporation of plastic waste at appropriate 

replacement levels improves resource 

utilization while maintaining satisfactory 

engineering performance. The optimum 

replacement level obtained in this study was 

approximately 10%, where the highest 

compressive strength of 35 MPa was achieved. 

• Beyond this replacement level, mechanical 

performance gradually declined because of 

weaker bonding characteristics and increased 

void formation. Therefore, careful optimization 

of plastic content is essential to ensure both 

structural performance and environmental 

sustainability. 

• The successful utilization of recycled plastic in 

concrete provides an effective solution to two 

major global challenges: plastic waste 

management and conservation of natural 

construction materials. The findings support the 

wider adoption of plastic-modified concrete for 

various construction applications where 

lightweight, durable, and environmentally 

friendly materials are required. Continued 

research focusing on long-term durability, fire 

resistance, microstructural behaviour, and large-

scale field applications will further enhance the 

practical implementation of recycled plastic in 

sustainable infrastructure development. 

 

VI. APPLICATIONS 

 

The utilization of recycled plastic waste in 

construction materials has gained significant 

attention in recent years because of its 

environmental, economic, and engineering 

advantages. Plastic-modified construction materials 

exhibit good durability, lower water absorption, 

reduced weight, and improved resistance to 

chemical attack, making them suitable for a wide 

range of civil engineering applications. The 

incorporation of recycled plastic not only 

minimizes environmental pollution caused by 

plastic waste but also reduces the consumption of 

natural resources such as sand, gravel, and bitumen. 

Based on the experimental findings and previous 

research, recycled plastic waste can be effectively 

used in the following construction applications. 

 

Road Construction 

One of the most successful applications of recycled 

plastic waste is in road construction. Shredded 

plastic waste can be incorporated into asphalt 

mixtures using either the dry process or the wet 

process. Plastic-modified bitumen exhibits 

improved binding properties, increased Marshall 

Stability, better resistance to rutting, and reduced 

moisture damage compared with conventional 

asphalt. The presence of plastic enhances the 

flexibility and durability of pavements, enabling 

roads to withstand heavy traffic loads and varying 

climatic conditions. In addition, plastic roads 

require less maintenance and have a longer service 

life than conventional bituminous roads. The 

utilization of waste plastic in road construction also 

consumes large quantities of discarded plastic, 

thereby reducing landfill disposal and 

environmental pollution. 

 

Concrete Blocks 

Recycled plastic waste can be used in the 

production of concrete blocks by partially replacing 

natural fine aggregates. Plastic-modified concrete 

blocks are lightweight, durable, and possess 

satisfactory compressive strength for non-load-

bearing applications. Their lower density facilitates 

easier transportation, handling, and installation, 

thereby reducing construction costs. Furthermore, 

these blocks exhibit lower water absorption and 

improved resistance to weathering, making them 

suitable for partition walls, compound walls, 

landscaping structures, and other masonry works. 

The use of plastic waste in concrete blocks 

contributes to sustainable construction by reducing 

the extraction of natural aggregates and promoting 

recycling practices. 

Pavement Materials 

Plastic-modified concrete and asphalt are widely 

used in the construction of pavements, pedestrian 

walkways, cycle tracks, parking areas, and 

footpaths. The incorporation of recycled plastic 

improves abrasion resistance, impact resistance, 

and durability under repeated loading conditions. 

Pavement materials containing plastic waste 

demonstrate better performance against cracking 

and surface deformation, thereby extending the 

operational life of pavement structures. The lower 

permeability of plastic-modified materials also 
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minimizes water infiltration, reducing deterioration 

caused by freeze-thaw cycles and moisture damage. 

These advantages make recycled plastic an 

effective alternative material for urban 

infrastructure projects. 

 

Roofing Sheets 

Recycled plastic waste can be processed into 

lightweight roofing sheets and roofing tiles by 

combining plastic with other construction materials. 

Plastic-based roofing products exhibit excellent 

resistance to corrosion, moisture, ultraviolet 

radiation, and chemical attack. Their lightweight 

nature reduces the dead load on buildings and 

simplifies transportation and installation. In 

addition, plastic roofing sheets possess good 

thermal insulation properties, helping to reduce heat 

transfer into buildings and improve energy 

efficiency. These roofing materials are particularly 

suitable for low-cost housing, temporary shelters, 

agricultural buildings, warehouses, and industrial 

structures. 

 

Non-Structural Building Components 

Plastic-modified concrete is extensively used in the 

manufacture of non-structural building components 

where extremely high compressive strength is not 

required. Such components include partition walls, 

kerbstones, paver blocks, garden edging, benches, 

drain covers, cable ducts, utility chambers, 

boundary walls, decorative panels, and precast 

architectural elements. The incorporation of 

recycled plastic reduces the overall weight of these 

products while maintaining adequate durability and 

serviceability. Their resistance to moisture and 

chemical attack also enhances their performance in 

outdoor environments. 

Interlocking Paver Blocks 

Interlocking paver blocks manufactured using 

recycled plastic waste have become increasingly 

popular for footpaths, residential driveways, 

parking areas, parks, and pedestrian zones. These 

blocks exhibit adequate compressive strength, good 

abrasion resistance, and excellent durability under 

normal service conditions. Their lightweight nature 

facilitates easy installation, while their reduced 

water absorption minimizes deterioration due to 

moisture exposure. Plastic-modified paver blocks 

also contribute to waste management by utilizing 

large quantities of discarded plastic in value-added 

products. 

 

Kerbs and Roadside Infrastructure 

Recycled plastic concrete is suitable for 

manufacturing kerbstones, median barriers, 

roadside drains, traffic separators, and other 

highway accessories. These components require 

moderate strength and high durability rather than 

extremely high structural capacity. Plastic 

incorporation improves resistance to impact, 

abrasion, and weathering, resulting in longer 

service life and lower maintenance requirements. 

 

Lightweight Construction Materials 

The low density of plastic waste makes it 

particularly suitable for producing lightweight 

concrete used in low-rise buildings and secondary 

structural elements. Lightweight concrete reduces 

the dead load acting on foundations, columns, and 

beams, leading to more economical structural 

designs. Such materials are beneficial in renovation 

projects, prefabricated buildings, modular 

construction, and earthquake-resistant structures 

where lower structural weight is advantageous. 

 

Drainage and Utility Structures 

Plastic-modified concrete can also be utilized in the 

production of drainage channels, inspection 

chambers, utility boxes, manhole covers, and 

precast drainage components. The excellent 

chemical resistance of plastic helps protect these 

structures from aggressive wastewater and 

chemical exposure, thereby increasing their service 

life and reducing maintenance costs. 

 

Sustainable Infrastructure Development 

Beyond individual construction products, recycled 

plastic waste plays an important role in sustainable 

infrastructure development. Its utilization supports 

circular economy principles by converting 

discarded plastic into useful engineering materials 

instead of disposing of it in landfills or through open 

burning. The use of recycled plastic conserves 

natural aggregates, reduces environmental pollution, 

decreases carbon emissions associated with 

material extraction, and promotes responsible 

resource management. Consequently, plastic-

modified construction materials contribute 
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significantly toward achieving sustainable 

development goals and environmentally friendly 

construction practices. 

 

The applications discussed above demonstrate that 

recycled plastic waste has considerable potential in 

modern construction. Although high replacement 

levels may reduce the mechanical strength of 

concrete, optimized plastic content provides 

satisfactory engineering performance while 

offering substantial environmental and economic 

benefits. The widespread adoption of plastic-

modified construction materials can reduce plastic 

pollution, conserve natural resources, lower 

construction costs, and improve the sustainability of 

infrastructure projects. Continued research and 

technological advancements are expected to further 

expand the use of recycled plastic in buildings, 

transportation infrastructure, and other civil 

engineering applications, making it an important 

material for future sustainable construction. 

 

VII. CHALLENGES 

 

• Quality control issues 

• Lack of standardization 

• Limited awareness 

• Long-term performance evaluation 

 

VIII. CONCLUSION 

 

The present study demonstrates that the utilization 

of recycled plastic waste in construction materials 

represents an effective and sustainable approach for 

addressing two major global challenges: the 

increasing accumulation of plastic waste and the 

excessive consumption of natural construction 

resources. The continuous growth in plastic 

production has resulted in significant 

environmental pollution due to the non-

biodegradable nature of plastic materials. At the 

same time, the construction industry consumes 

enormous quantities of natural aggregates, leading 

to depletion of natural resources and ecological 

degradation. The incorporation of recycled plastic 

waste into construction materials provides a 

practical solution by converting discarded plastic 

into valuable engineering products while reducing 

environmental impacts. 

 

The experimental investigation indicated that 

recycled plastic waste can be successfully 

incorporated into concrete as a partial replacement 

for natural aggregates without significantly 

affecting its engineering performance when used in 

optimum proportions. The results showed that 

concrete containing 10% recycled plastic waste 

(P10) achieved the highest compressive strength of 

35 MPa, compared with 32 MPa for conventional 

concrete. This represents an improvement of 

approximately 9.38%, indicating that moderate 

quantities of recycled plastic can enhance the 

mechanical performance of concrete. However, 

increasing the replacement level beyond the 

optimum percentage resulted in a gradual reduction 

in compressive strength because of the lower 

stiffness, smooth surface texture, and weaker 

bonding characteristics of plastic particles with the 

surrounding cement paste. Therefore, proper 

selection of replacement percentage is essential to 

achieve an appropriate balance between mechanical 

performance and environmental sustainability. 

 

Apart from compressive strength, recycled plastic 

waste offers several additional engineering 

advantages. Plastic-modified concrete exhibits 

lower density, making it suitable for lightweight 

construction applications. The incorporation of 

plastic also improves resistance to moisture 

penetration, reduces water absorption, enhances 

chemical resistance, and increases durability under 

aggressive environmental conditions. These 

characteristics make plastic-modified construction 

materials suitable for various non-structural and 

semi-structural applications, including pavement 

blocks, kerbstones, partition walls, footpaths, 

drainage structures, landscaping elements, and 

lightweight precast products. Furthermore, plastic-

modified asphalt has demonstrated improved 

resistance to rutting, cracking, and moisture damage, 

contributing to longer service life and reduced 

maintenance requirements for road pavements. 

 

The environmental benefits associated with 

recycled plastic utilization are significant. Every 

tonne of plastic waste incorporated into 
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construction materials reduces the quantity of waste 

disposed of in landfills or released into the 

environment. Since plastics require several hundred 

years to decompose naturally, their beneficial reuse 

in infrastructure projects substantially reduces soil 

pollution, water contamination, and ecological 

damage. Moreover, replacing a portion of natural 

aggregates with recycled plastic decreases the 

demand for quarrying and river sand mining, 

thereby conserving natural resources and protecting 

ecosystems. Reduced extraction, transportation, 

and processing of conventional construction 

materials also contribute to lower energy 

consumption and reduced greenhouse gas 

emissions. Consequently, the use of recycled plastic 

supports sustainable development goals related to 

responsible resource utilization, climate change 

mitigation, waste reduction, and circular economy 

principles. 

 

From an economic perspective, the utilization of 

recycled plastic waste can reduce construction costs 

in regions where plastic waste is readily available. 

Although plastic collection, cleaning, and 

shredding require processing, these costs can be 

compensated by reduced expenditure on natural 

aggregates and lower landfill disposal requirements. 

The adoption of plastic waste recycling within the 

construction industry therefore provides both 

environmental and economic advantages while 

encouraging responsible waste management 

practices. 

The findings of this research also demonstrate that 

recycled plastic waste possesses considerable 

potential for large-scale infrastructure applications. 

Plastic-modified materials can be effectively 

utilized in road construction, concrete blocks, 

paving materials, roofing sheets, drainage systems, 

utility structures, interlocking paver blocks, 

kerbstones, lightweight concrete products, and 

numerous non-structural building components. 

These applications contribute significantly to 

sustainable infrastructure development by 

promoting efficient resource utilization and 

reducing environmental pollution. 

 

Despite the encouraging results obtained in the 

present study, certain limitations remain. The 

mechanical performance of plastic-modified 

concrete depends on several factors, including the 

type of plastic, particle size, particle shape, 

replacement percentage, water-cement ratio, and 

curing conditions. Long-term durability, fire 

resistance, creep behaviour, shrinkage 

characteristics, and large-scale field performance 

require further investigation before widespread 

commercial implementation can be achieved. 

Future research should focus on surface treatment 

techniques to improve the bond between plastic 

particles and cement paste, optimization of mix 

proportions for different construction applications, 

and evaluation of long-term durability under 

various environmental conditions. Advanced 

microstructural investigations using techniques 

such as Scanning Electron Microscopy (SEM), X-

ray Diffraction (XRD), and Computed Tomography 

(CT) imaging may also provide valuable insights 

into the behaviour of plastic-modified concrete. 

 

Overall, the present study confirms that recycled 

plastic waste is a promising sustainable 

construction material capable of improving 

resource efficiency while reducing environmental 

pollution. Proper processing, quality control, and 

optimized replacement levels enable recycled 

plastic to be successfully incorporated into 

construction materials without compromising 

engineering performance. The adoption of this 

technology can significantly reduce plastic waste 

accumulation, conserve natural resources, lower 

carbon emissions, and promote environmentally 

responsible construction practices. Therefore, 

recycled plastic waste has considerable potential to 

become an integral component of future sustainable 

infrastructure development, supporting the 

transition toward greener, more resource-efficient, 

and environmentally friendly construction 

industries worldwide. 
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