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ABSTRACT 

Solid waste management is among the key environmental issues in India. The 

current research applies to the usage of or even recycled plastics as an 

alternative for rough aggregates in concrete. The primary goal of the analysis 

is to investigate the modification in the physical attributes of concrete by the 

inclusion of plastics to concrete. In addition to the physical qualities, winter 

qualities of the ensuing concrete may also be analyzed. 
 

The utilization of plastic aggregates was discovered to lead to the 

development of sturdy concrete. Additionally, with the plastics, the tensile and 

compressive strength of the concrete reduces. The foremost change brought 

approximately by using plastics is the fact that concrete’s thermal conductivity 

is decreased due to the utilization of plastics. It is able to thus be declared 

recycled plastics are usually utilized for thermal insulation of structures. 
 

Series of experiments had been performed in this current study for a 

comparison of the usage of Used Plastic as a replacement of sand in various 

different proportions. The main conclusions drawn was that the compressive 

strength increases with the inclusion of Used Plastic upto a certain 

proportions and then reduces the strength. 
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INRODUCTION 

A large focus has been centered on safeguarding and 

environmental natural resources as well as recycled wastes 

substances. In fact lots of industries are creating a number of 

products that include scrap (residues). Within from last 

twenty years, several types of research regarding the usage of 

numerous types of urban wastes materials in building 

components industrials process are published. Several 

researchers investigate that are already given to learn new 

sorts of waste materials to explore profoundly certain areas. 

Additionally, wastes aside from the environmental 

advantages definitely create consequences that are really 

good on the attributes of ultimate items. 

 

Among the new waste supplies applied to the concrete 

industry that is reused clear plastic. For fixing disposal of a 

great amount of recycled plastic Substances, in concrete 

industry reuse of plastic material is viewed as probably the 

most achievable usage. Recycled plastic may be utilized as 

rough aggregate of concrete. Nevertheless, it's essential to 

underline that reusing of byproducts isn't however 

economically useful, on account of the top expenses of 

transportation and the effect on the overall expenses of 

output. Furthermore, it's essential never to overlook various 

other expenses, specifically referable towards byproducts 

type, in certain, to the demand of computing gas emission, 

throughout firing, and also the existence of deadly and 

contaminating components. 

 

PLASTICS 

The term “plastic” indicates material that has plasticity 

appropriately, something which is created in a gentle 

condition and utilized in a good state is referred to as a plastic 

material.  

 

Thus, the foundation of plastic developing may be traced to 

the processing techniques of all-natural huge polymers for 

example tortoiseshell, tusks, horns, amber, shellac, lacquer, 

and inorganic materials like; metals, glass, and clay. Due to 

organic excessive polymer substances, they aren't even in 

quality as well as absence mass efficiency in instances that 

are a number of, coming from first times it's been required 

particularly in order to process them readily & into greater 

quality and also to substitute synthetic substances for all-

natural huge polymers. Rayon, ebonite, synthetic rubber, and 

Celluloid are artificial substances. Now, it's identified the 

plastics are synthesized huge polymers that happen to have 

plasticity, as well as consequently materials made from these 

organic substances, are precluded. Plastics will be divided 

into 2 kinds. The first category is thermoplastic that could be 

melted for recycling in plastic industry. These are 

polyethyleneterephthalate, polytetrafluorethylene, 

polyoxymethylene, polyamide, polypropylene, and 

polyethylene. 
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LITERATURE REVIEW 

Batayneh et al. (2017) discovered the impact of terrain 

plastic material on a concrete slump. Concrete mixes of 

approximately 20% plastic allergens are equal to changes in 

fine aggregates. The table shows the detailed results related 

to slump test as well as mixture proportions. It was noticed 

that slump is inversely proportional to the content of plastic 

particles. It also been noticed that slump has reduced to 25% 

when it is replaced by 20% of the initial slump having 0% 

plastic particle as revealed in Fig. 2.1. This reduction in value 

of slump is a result of plastic shape that means the plastic 

allergens have sharper edges as compared to fine aggregate. 

At 20% plastic particle content, the value of slum is calculated 

as 58mm. Therefore, this particular value may be acceptable 

as well as its mixture is also workable. Additionally, crushed 

concrete, glass, and plastics had also been utilized as 

replacing coarse aggregates which have been noticed that 

using crushed aggregates causes optimum slump 

minimization, whereas utilizing crushed glass has minimum 

impact on resulting slump concrete. 

Zeng and Bayasi (2014) learned the consequences of 

polypropylene fibers on the slump as well as inverted slump 

cone period of concrete mixes. They found that with increase 

in plastic percentage, inverted slump cone period also 

increased. It was additionally found that 0.3% is the volume 

fractions of fibers, fiber impact on workability of fresh mix is 

irrelevant also quite inconsistent; as well as 0.5% for fiber 

amount, although, fibers came out to negatively impact new 

mix workability, much more apparent by the increased 

inverted slump cone period with nineteen mm fibers with a 

pronounced impact than 12.7 mm fibers. 

Dalal, as well as Al-Manaseer (2012), identified concrete 

slump mixes produced with plastic aggregates. It was also 

found that there is increased in concrete slump if plastic-

made aggregates have been incorporated. The concrete with 

50% plastic material aggregates possessed a somewhat 

greater cone slump as compared to concrete with no clear 

plastic aggregates. In addition to the slump test, K slump test 

had also been performed. Consistency results of K-slump 

exhibited an equivalent design to which from the cone slump. 

They realized that the plastic aggregates neither assimilated 

neither absorbed water. As a result of this particular 

nonabsorptive attribute, concrete mixes that contain plastic 

aggregates are going to have much more complimentary 

water. So, the slump enhanced as revealed in Table 2.2. 

Soroushian et al. (2013) claimed a decrease in slump with 

the usage of recycled plastic material in concrete. Fig.2.2 

revealed results of Slump test. It's apparent the inclusion of 

any discrete reinforcement triggered slump damage. 

Whereas non slender plastic material particles, residue was 

shredded by automobile, and flakes have been worn for 

dosages which had been in order of magnitude of those of 

slender fibers, the results of theirs on new combination 

attributes have been similar. This might be due to the 

pronounced negative effects of slender fibers on new 

combination workability. 

Hoi et al. (2015) investigated the effect of PET bottles WPLA 

lightweight aggregate on the concrete’s workability. 

Combination ratios of concrete had been designed and so the 

water-cement proportions were 53%, 49%, and 45%, as well 

as the WPLA replacing ratio were 75%, 50%, 25%, and 0% by 

fine aggregate’s volume. They found that slump importance of 

misuse PET plastic bottles little aggregate concrete (WPLAC) 

enhanced with the increased replacing and water-cement 

ratio. The improvement workability ratios show 123%, 

104%, and 52%, as compared to normal concrete at 53%, 

49%, and 45% of water-cement ratios. This might be linked 

not only to the smooth and spherical condition but 

additionally to the absorption of WPLA. 

Saradhi et al. (2014) proven fresh concrete with expanded 

plastics mixes proved much better flow values as compared 

to the regular concrete at comparable water-cement ratio, as 

well as absolutely no segregation, was found in virtually any 

incorporate despite the fact that the concretes were created 

without having the inclusion of binding ingredients. Besides, 

it was mentioned that the Expanded Plastics (EPS) aggregates 

are compressed throughout mixing process as well as the 

ensuing concrete’s densities are usually above the created 

densities by approximately 50kg/m3 to 100kg/m3. This 

particular influence was mentioned much more in mixtures 

that contain the regular rough aggregate. 

Elzafraney et al. (2015) realized that higher recycled 

information concrete made under area problems effectively 

for the performance needs of this project. Air content ASTM 

C-231 along with Slump ASTM C-143 mixtures had been 

assessed. For high-recycled-content along with normal 

concretes, the slump value was measured as 45mm and 

60mm. For high-recycled-content along with normal 

concretes, air content value had been measured as 10.5% and 

6% respectively. 

Babu et al. (2014) learned that all of the expanded plastic 

mixes showed relaxed flow, as well as absolutely no 

segregation, was found in virtually any incorporate while in 

the concretes produced without having the inclusion of 

binding ingredients. Raghvan et al (1998) have claimed that 

mortars including rubberized shreds attained workability 

comparable to or even superior to a management mortar 

with no rubberized debris. 

Bayomy and Khatib (2016) investigated the rubcrete’s 

workability as well as stated that with a rise in percentage of 

rubber content, slump value decreases. The more observed 

that at 40% rubberized contents, slump was practically zero 

as well as concrete was not able to work. It had also been 

found that mixtures produced with fine crumb man-made 

materials had been much more practical compared to all 

those with rough tire potato chips or maybe a mix of tire fries 

as well as crumb man-made materials. 

Hashmi, as well as ismail (2017), has discovered the slump 

is susceptible to reducing sharply with raising the waste 

plastic ratio as revealed in Fig.2.3. This particular reduction 

could be due to the point that several contaminants are 

angular and some have nonuniform styles leading to a lesser 

amount of fluidity. Despite the slump minimization, the 

misuse clear plastic concrete mixtures have simple 

workability and therefore are ideal to be used in huge 

websites and precast apps depending on the following 

consideration: 

Naik and Siddique (2016) have claimed that mortars 

including rubberized shreds attained workability equivalent 

to or maybe superior to a management mortar with no 

rubberized debris It had also been found that mixtures 

produced with fine crumb man-made materials had been 
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much more workable compared to all those with rough tire 

potato chips or perhaps a mix of tire fries as well as crumb 

man-made materials. 

EXPERIMENTAL PROGRAMME 

COMPRESSIVE STRENGTH 

The compressive strength for different water cement ratios 

of plastic added concrete and control concrete were tested at 

the end of 28 days using compressive strength testing 

machine as shown in Plate 4.1. The water cement ratios were 

taken as 0.4, 0.42, 0.44, 0.46, 0.48, 0.50, and 0.52. Three 

cubes of each water cement ratio are casted and the average 

of three test results is taken for the accuracy of the results.  

 

Compressive strength of control and plastic added 

concrete 

w/c Ratio 
Compressive strength (MPa) 

Control concrete Plastic concrete 

0.40 39.67 26.78 

0.42 38.63 24.08 

0.44 38.47 28.96 

0.46 37.74 25.89 

0.48 35.37 23.98 

0.50 32.11 24.11 

0.52 27.67 24.89 

 

SPLIT TENSILE STRENGTH 

The split tensile strength for different water cement ratios of 

plastic added concrete and control concrete is obtained 

tested at the end of 28 days. The water cement ratios were 

taken as 0.4, 0.42, 0.44, 0.46, 0.48, 0.50, and 0.52. 

 

Split tensile strength of control concrete and plastic 

concrete 

w/c Ratio 
Tensile strength (MPa) 

Control concrete Plastic concrete 

0.40 3.98 1.13 

0.42 3.95 1.08 

0.44 3.92 0.8 

0.46 3.77 0.79 

0.48 3.67 0.76 

0.50 3.28 0.75 

0.52 3.04 0.74 

 

Workability 

The workability of concrete is assessed by compaction factor 

test the compaction factor test apparatus. the compaction 

factor test results of controlled mix and plastic added 

concrete.  

 

Table Compaction factor for the mix with plastics 

S.No. W/C ratio Compaction factor 

1. 0.41 0.815 

2. 0.42 0.853 

3. 0.44 0.862 

4. 0.46 0.874 

5. 0.48 0.888 

6. 0.52 0.892 

7. 0.54 0.894 

 

Objectives 

The effect of polyethylene as admixture on the strength of 

bituminous mix The present work is aimed at using two 

polymeric waste materials, such as polyethylene and tire 

fibers as reinforcement in concrete pavement. The basic 

objective of this work is to assess the advantages of using 

such waste materials such as increase in compressive, flexure 

and shear strength and reduce in deflection characteristics of 

the resultant concrete To study resistance to permanent 

deformation of mixes with and without polyethylene and also 

the determination of the deflection in the laboratory testing 

then its comparison to the theoretical deflection and check 

whether the errors are in the allowable limits of 20%. 

 

Polyethylene and tire to achieve greater concrete strength 

properties in order to reuse them into something very useful 

and helping in reducing the environmental impact that the 

both of them have.The effect of polyethylene as admixture on 

the strength of bituminous mix with different filler and 

replacing some percentage of fine aggregate 

 

Conclusion 

The following would be the conclusions that may be created 

based on the experiments produced by several researchers: 

 

1. Plastics could be utilized in a mixture of concrete to 

change several aggregates. This plays a significant role 

in decreasing concrete weight. As an application, it is 

useful for nonbearing lightweight concrete-like concrete 

sections employed in facades. 

2. For a specified w/c, the usage of plastics in the mixture, 

reduced the density, concrete’s tensile strength as well 

as compressive strength. 

3. In the plastic concrete case the impact of water-cement 

ratio is not noticeable. It's due to the reality that the 

clear plastic aggregates lessen the connect sturdiness of 

concrete. Thus, the disappointment of concrete happens 

because of disappointment of the bond between the 

cement paste and clear plastic aggregates. 

4. In concrete, plastics introduction tends to create 

concrete ductile, thus raising the concrete’s capability to 

considerably deform before breakdown. This particular 

distinctive can make the concrete helpful in situations in 

which it'll be put through strong temperatures like 

contraction and development, or maybe thaw and 

freeze. 

5. In concrete the addition of reused aggregates under 

study have been proven to be beneficial by an electricity 

purpose. The utilization of plastic aggregates useful to 

keep the inside cooler, if the exterior heat is elevated, as 

when compared with the control concrete. 

 

SCOPE FOR FURTHER RESEARCH 

In concrete, the utilization of recycled plastics is fairly a new 

advancement in concrete technology all over the world, as 

well as large amount of investigation, has to go in before this 

content is definitely utilized in building that is concrete. In 

concrete the utilization of plastics lowered the resulting 

strength of concrete, consequently, the study should be 

oriented to ternary methods that aid in conquering the 

disadvantage of using plastics in concrete. 
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