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Abstract: 
Manufacturing activities, service industries, and municipal solid waste all produce significant amounts of 
waste materials. Waste disposal is further impacting the public's increased concern about the environment. 
One of the biggest environmental problems in the world is solid waste management. When land filling 
becomes more expensive and more scarce, the use of waste utilization as an alternative to disposal is 
attractive. Waste items can be utilized in concrete as part of a research project. While each of these waste 
products offers a unique effect on the properties of fresh and hardened concrete, discarded tires, plastic, 
glass, steel, foundry sand, and coal combustion by-products have all had their own effects on the 
properties of concrete. Waste items are used in concrete, helping to reduce disposal concerns while at the 
same time making it economical. If it is found that reuse of bulky waste is the best method for dealing 
with the disposal problem, it will be regarded as the most environmentally responsible solution. A 
significant type of garbage is plastic, which can be repurposed in a variety of ways. Nevertheless, a 
number of attempts have been undertaken to investigate its possible application in concrete/asphalt 
concrete. Our modern lifestyle now depends on plastic, and worldwide plastic production has grown 
greatly during the previous half century. As a result, a considerable amount of plastic-related garbage is 
produced. Concrete made using recycled trash and waste plastic has recently gained the interest of 
researchers, and several studies have been published documenting the behavior of concrete containing 
recycled waste and waste plastic. Virgin plastic materials were also evaluated to identify similarities and 
differences between concrete with recycled plastics and concrete with virgin plastic materials. It is crucial 
for both the construction and plastic recycling industries that new construction materials be developed that 
use recovered plastics. This article offers a thorough evaluation of the effects of waste and recycled 
plastics on waste management strategies, as well as information on current research about recycled plastics 
and their impact on fresh and hardened concrete qualities. 
  
Keywords — Recycle, Recycled plastic aggregate concrete, Strength of concrete, Replacement  

----------------------------------------************************----------------------------------

I.   INTRODUCTION 

Every year, pollution increases at a higher rate as 
the population grows. Non-degradable and 
degradable trash can both be produced. Non-
biodegradable garbage takes on a permanent 

shape over time due to substances which don't 
decompose, posing an issue with solid waste 
disposal. Waste management and processing are 
worldwide problems, especially in densely 
populated areas. Waste like plastic, demolished 
concrete, and glass has been embraced as a 
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building material in the most recent scenario. By 
increasing the quantity of previously-used trash 
that is incorporated into the concrete, this project 
has made it easier for the natural materials used 
in concrete, such as aggregates and sand, to 
minimize their stress on the natural resources. 
Cement is the world's second-to-last material 
used in building, and it is commonly used in 
practically all civil engineering projects. 
Incorporating sustainability into modern 
development is a crucial issue. Reducing waste 
is critical to numerous environmental issues. 
Recently, a large number of studies have been 
dedicated to the use of waste materials in a wide 
variety of applications. Wasted materials are 
used for the production of ethanol, starch, acetic 
acid, and other chemical processes. Organic 
matter is being removed by using the wastes as 
adsorbents. Various researchers efficiently 
carried out the removal of heavy metals and 
phenol. While various raw and waste materials 
have been used for bio-ethanol and biodiesel 
production, numerous efforts have been 
undertaken and none has been successful. Diesel 
fuel can be made from waste plastic. Because of 
the chemical makeup of plastic and the amount 
of plastic utilized, plastic waste is a serious 
challenge faced by developing countries. Road 
construction materials can be utilized with this 
plastic to strengthen the road. This could resolve 
the issue of the disposal of plastics and the 
creation of new roads. The current summary 
seeks to synthesize studies on various uses of 
waste plastic. Plastic extrusion is very important 
to the solution of this entire problem since it is a 
technology that turns waste plastic into 
construction materials that are both sustainable 
and durable. When this procedure is employed, 
there is no waste. This does more than just help 
with construction materials manufacturing. It 
also aids in dealing with the plastic waste 
problem. Once plastic is melted and processed 
continuously, it forms a profile that can be used 
for a variety of construction applications. No 
harm is done, and alternative hazardous practices 
such as landfills, incinerators, and burning are 
avoided. In general, disposal strategies for 
plastic in Ethiopia have proven hazardous over 
time. Landfills, trash incinerators, and littered 

landfills are some of the methods that are 
commonly used. Many complications arose as a 
result of the accidental fire at the waste site. 
Because of this, the number of cancer patients 
has increased significantly. Also, infant 
mortality has become a problem for citizens 
living close to where cancer patients live. A 
severe spike in infant mortality has occurred, 
with the rate rising to 60-80 per thousand live 
births, compared to the overall city's average of 
20-30 per thousand live births. People who litter 
are doing it. Incinerators also emit hazardous 
gases when they are burning. Here, it is 
indisputable that plastic exclusion helps to deal 
with these issues. Companies that previously 
were unaware of the negative impact their 
products had on the environment are starting to 
focus on their use of recycled plastics such as 
recyclable rubber, road rail tile resin, and the 
like. There is also an immediate need to solve 
these problems, which extrusion is uniquely 
suited to. 
 

II. PLASTIC WASTE MANAGEMENT       

STRATEGY 

Plastic has low biodegradability and so persists 
in the earth's crust for thousands of years, which 
causes a disposal problem those results in land 
and water contamination. Around 10% of all 
plastic garbage ends up being untreated 
nowadays. Several studies have been developed 
to study concrete's features and characteristics 
by looking at how recyclable debris behaves 
when it is utilized as an aggregate alternative. 
This garbage is used to help manage the 
environment and the environment will benefit 
from this. While this powdered form of plastic 
aids the tensile strength of the system, enhanced 
tensile strength of the system can be obtained by 
simply providing this ingredient. Conventional 
cement concrete has a higher compressive 
strength, but the plastic aggregate contained in 
concrete diminishes its strength. It is therefore 
more appropriate to utilize plastic where loads 
are light, such as roadways, drainage boundaries, 
etc. Fossil fuels provide over 80% of the raw 
plastic (oil or natural gas). Most things are made 
via injection, blow molding, or heat forming the 
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plastic, which is then supplied to manufacturers 
who then produce the objects using injection, 
blow molding, or heat forming. These are 
manufactured and sold directly by brand owners, 
who use a variety of retail channels to do so. 
Using this bottle of mineral water as an example, 
we could say that. When things are used, plastic 
objects become waste. Because of this, waste 
management varies significantly from country to 
country. Developed economies with legislation 
that encourages recycling are further divided 
into those that are more developed, and those 
that are less developed. Meanwhile, developed 
economies that do not have such incentives are 
divided into those that are more developed, and 
those that are less developed. 
In developed economies that have waste 
management policies that encourage recycling, 
the economy is mature and the infrastructure for 
trash disposal and energy recovery is good. 
These economies also have high costs of labor. 
In Europe and Japan, this applies. The various 
sorts of recycling regulations have various 
targets. Organizations are established to oversee 
recycling more often than you would think. 
Some of the expenses involved in collecting and 
sorting plastic debris are financed by these 
groups. Most funding comes from suppliers, 
whether they are producers or retailers, or it is 
earned from customers through environmental 
fees. This results in allowing various end-of-life 
management externalities to be reflected in the 
price of the product. The ability to process and 
sort plastics on a large scale depends on an 
infrastructure for plastic sorting and processing 
that produces recycled plastic that can be used 
by manufacturers. Some nations have also 
enacted additional measures, such as levies on 
landfill and incineration, to increase the cost of 
traditional processing solutions. Recycling rates 
in this category range from 30% to 50%. Tight-
fisted economies in countries with few or no 
regulations permit conventional garbage disposal 
techniques like landfills and incinerators to 
flourish. typified by the USA and Australia, 
these countries are 
  
With no requirements to increase its 
competitiveness, recycling remains 

underdeveloped and marginal. A much smaller 
percentage of plastic waste is recycled in the 
country, with less than 10 percent of it managed 
locally. Wastewater management systems in 
industrializing economies are typically below 
par. Household and industrial garbage still ends 
up deposited at multiple unofficial and 
uncontrolled locations, even though collecting 
everything and putting it in one place would be 
ideal. well-developed and coordinated informal 
networks Recycling is mostly spurred by the 
market value of waste, and occurs in response to 
local industrial demands. In these countries, this 
occurs. Since sorting infrastructure is 
inadequate, people use informal networks 
instead. 
  
The infrastructure to process materials expands 
in accordance with the amount of material 
available. Recycling rates in this category range 
from 30% to 50%. As the material has no value 
in the local market, developing economies with 
limited industrialisation recycle little of their 
plastic. Many wastes end up in the ocean, some 
in rivers and informal dumping, while others are 
swept out to sea. 

III. LITERATURE REVIEW 

In the examination of waste plastic and waste 
rubber tires used on flexible roadway 
pavements, an investigator from the Rokade 
group found evidence of their use. For the 
Marshall Method mix design, he produced the 
semi-dense bituminous concrete (SDBC) mix. 
Stability, flow, bulk density, and air voids 
(Vv, VMA, and VFB) were all discovered in 
his studies. A higher value of Marshall 
Stability and greater density were both 
attained as a result of the bitumen percentage 
increasing to 5%. The use of plastic trash in 
road construction was studied by Powel and 
colleagues. Their research focused on devising 
a novel technique for plastic disposal as well 
as quarry dust and tire debris. They also did 
experiments with specific gravity, grain size 
analysis, and CBR (certified burn ratio) 
studies. Plastic waste accumulation results in a 
decreased maximum dry density, resulting in a 
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lower CBR value. Other things that happened 
alongside a rise in the quarry dust were an 
increase in the maximum dry density and CBR 
value. The study was done by Sarker et. al., 
who analyzed how waste plastic was 
converted into valuable chemical compounds. 
A fraction of a liquid product, which contained 
around 29% naphtha chemical, was subjected 
to heat reactions in the course of the 
examination. plastic debris like HDPE-2, 
LDPE-4, PP-5, and polystyrene (PS-6). After 
slurry conversion, thermal liquefaction was 
performed at 380–430°C and, subsequently, 
distillation, recovery, and condensation were 
done. An Nkwachukwu et al. paper 
highlighted developing countries' sustainable 
development and plastic recycling. In order to 
improve facilities and knowledge, most of 
these plastics end up in unlawful dumping 
sites or are burned without being collected, 
according to their study. Their paper examined 
many environmental issues resulting from the 
widespread use of plastics. Waste plastic 
mixed concrete with plasticizer was studied by 
Rai et al. A number of concrete mixes were 
made in which various percentages of 
discarded plastic flakes were used as sand 
substitutes. Plastic mix concrete was evaluated 
by comparing results obtained with and 
without super plasticizer at room temperature. 
As a result, they determined that reduced 
workability and compressive strength, which 
occurred because waste plastic was used as a 
partial replacement for sand, were small in 
magnitude and could be increased by the use 
of superplasticizer. A study conducted by 
Bhageerathy et. al. has found that biomedical 
plastic waste can be applied to bituminous 
road construction. It has been suggested that 
the amount of plastic in solid waste is rising, 
and this can only be addressed by recycling it. 
Another problem that came to light was the 
state of the roadways. In road construction, 
they evaluated shredded medical plastic waste 
in the form of autoclaved needles. The results 
of the investigation showed that the 
bituminous mix amended with bio-medical 

plastic waste performed considerably better 
than previous research had predicted. It was 
also established that PCC-coated aggregate 
had specific qualities (PCA). The normal mix 
turned out to have better qualities for PCA, 
according to the researchers. In order to find 
new sources of diesel fuel, Sharma and Soni 
conducted a study on the generation of 
alternative diesel fuel from waste oil. Their 
paper's major goal was to discover non-oil 
energy options and use them to reduce the 
damage they caused. In the study, the oils 
obtained from waste plastic pyrolysis oil, used 
motor oil, and waste tire oil were examined to 
find out their qualities. Based on these 
findings, they estimated that plastic pyrolysis 
oil, waste motor oil, and waste tire oil produce 
diesel that is technically feasible, profitable, 
and a less environmentally harmful option. 
Research on the use of plastic waste in flexible 
pavements was completed by Chavan. Using a 
shredding machine, she shredded plastic 
garbage so that it went through a 2-3mm sieve. 
Heated aggregate and plastic were placed over 
the aggregate, resulting in a thoroughly coated 
mix. Plastic-coated asphalt was utilized for 
road construction alongside bitumen. In 
addition to strengthening the road structure, 
adoption of the revolutionary technology will 
also help boost road life and environmental 
sustainability. She discovered that by mixing 
plastic garbage into the mix, it reduces the 
amount of bitumen needed by roughly 10%. 
The waste plastic and waste rubber in 
aggregate and bitumen for road materials 
research was completed by Wayal and Wagle. 
As a binding medium for aggregate and 
bitumen, the team decided to employ polymer 
and crumbed rubber. They tried testing the 
material for its ability to withstand crushing, 
impact, abrasion, and ductility, as well as 
bitumen penetration, softening point, and 
ductility. Easier garbage disposal using waste 
plastics and rubber tires, ground into a fine 
powder, is one of the finest options for making 
flexible pavement. 
Other researchers explored the effectiveness of 
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discarded plastic as a flexible pavement 
building material. Plastic as an innovative 
technology allowed for more durable roads, 
and at the same time, added several years to 
the road's lifespan. Researchers discovered 
that as the waste plastic load grows in 
bitumen, the characteristics of aggregate and 
bitumen improve. Another advantage they 
discovered was that covering the aggregate 
with a polymer has numerous benefits. The 
quality of flexible pavement was improved. 
Using waste plastic bottles as construction 
materials was studied by Raut et al. According 
to them, lowering the construction cost of 
dwellings might be accomplished by 
employing waste plastic along with building 
materials. This claim is also made in reference 
to bottle houses, which are described as bio-
climatic. The phrase bio-climatic suggests 
that, while it is chilly outside, the inside of the 
bottle house is also warm. 
Although Sahu and Abatneh conducted a 
preliminary investigation into the conversion 
of diverse waste plastics into fuel oil, their 
work has not yet been published. Their work 
focused on waste plastics that were turned into 
fuel oil. The research that they were doing 
centered on thermal cracking of discarded 
plastic to produce new resources. Due to the 
effectiveness of the reactor seal, oil production 
was reduced. The researchers found that for 
each plastic type, the temperature at which the 
first drop of oil is obtained is specified. The 
study was done by Swami et. al., who studied 
the use of plastic on bituminous roads. They 
say the widespread use of waste plastic on the 
road has made the task of disposing of the 
plastic debris easier because no landfills are 
required. Also, improved roads were created. 
Waste plastics research by Majka and 
Pielichowski focused on building flood 
protection systems out of waste plastics. They 
put out a new proposal in their article for 
plastic waste management, in which plastic 
production is increased to provide composite 
materials that have better flood-protection 
capabilities. Waste polymer reuse has given 

numerous new applications and uses for 
recycling, and the concept was introduced by 
them. 

 
CONCLUSIONS 
1. T The problem of plastic waste can be 

minimized by reuse of plastic.  
2. Waste plastic can be used for synthesis of 

products like ethanol.  
3. The use of plastic for road construction is 

widely investigated area.  
4. The strength of the roads constructed with 

plastic mixed bitumen was found to be more 
than that constructed with usual material.  

5. The conversion of plastic waste into fuel oil 
was also successfully carried out by few 
investigators.  It can be concluded that use 
of waste plastic can minimize the disposal 
problem and add to economical aspects of 
fuel synthesis and various construction 
activities. 

6. Utilizing the plastic waste as a partial 
replacement of coarse fine aggregates and 
cement in concrete may lower down the 
need of the original ingredients of cement 
concrete and it also serves as a means to 
manage these environmental wastes. 

7. Hence, these wastes as a source can be used 
as a partial replacement of aggregate which 
ultimately saving the natural resources and 
hence this study is providing the guidelines 
for the user to opt these waste materials in 
concrete production. 
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