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Abstract - Waste management is very needed for the 
utilization of wastage of plastic to use this wastage in 
replacement of the current disposal technique. To reduce the 
wastage of plastic and minimize the impact on the 
environment waste utilization and recycling of plastic is the 
best way. 

The construction field according to the new innovation is 
growing very rapidly. It faces new different difficulties and 
solves them very smartly. According to the application of 
various materials, it has many numbers of different options to 
use as a material. The Behaviors and high performance of a 
special concrete depend upon its own properties and its 
similarity requirements. With the help of regular materials 
and conventional maxing, we cannot gain always higher 
performance. In this paper, we will find the behavior and 
properties of concrete when we partially replace the coarse 
aggregate with wastage plastic. In this investigation, we cast 
the concrete cubes with different compositions of replacement 
of coarse aggregate with different percentages (5,10, and 
20%). All cubes are cast analysis for the compressive and 
tensile strength. The wastage of plastic is used as a coarse 
aggregate for the improvement of the behavior and strength 
with respect to the normal concrete. This type of concrete 
which partially replaces the coarse aggregate with wastage 
plastic is used in a building that is non-load bearing building. 

Key Words: Waste Plastic; Cement; sand, Coarse Aggregate; 
Fine Aggregate; E- Waste. 

1. INTRODUCTION 

In some previous years, concrete technology is growing very 
rapidly. The emission of polluted gas is very problem full for 
the human body and our environment. The Aggregate is a 
major part of the concrete that gets from the rock which 
decreases day by day. Limestone is used for the production 
of cement which is an important material for the concrete. 
For the fine aggregate, washing and grinding are necessary 
to get fine materials and reduce the impurities from the 
materials. Raw materials will find from the excavation. So it 
is very dangerous for the earth and our environment. We 
partially replace the coarse aggregate to reduce these types 
of natural effects. 

In the conventional study, the coarse summations are 
produced from recycled plastic wastage in solid waste, 

thereby furnishing a supportable volition to compact with 
the plastic wastage. There are several recovering plastic 
wastage manufactories across the world, but still, as multiple 
moments the plastic wastage tackle are recovered; they tend 
to misplace their power. Hence, these plastics will finish up 
as dumps. accordingly, it's concluded to articulate plastic 
wastage as an aggregate and to use this aggregate for partial 
relief of course aggregate. Plastic is a raw material that 
consists of either synthetic or semi-synthetic things like 
organic composites in a broad range that they're plastic and 
so they can be moulded into hard land things. Steel filaments 
are applied to concrete to help snap in the concrete due to 
plastic drying loss. They similarly dwindle the concrete 
permeability and therefore refuse water bleeding from the 
concrete exterior. 

The challenge of setting up and handling hard waste 
accoutrements in all nations has gotten one of the biggish 
natural, provident, and social effects. A perfect waste control 
system containing origin deduction, utilization, recovering, 
landfill, and incineration needs to be applied to hold the 
adding wastage dumping challenges. Generally, plastic isn't 
recovered into the even kind of plastic productions produced 
from recycled plastics are frequently not recyclable. The 
application of biodegradable plastics is increasing. However, 
the recovered plastic isn't recyclable because of the friction 
in parcels and melt temperatures, if some of these get mixed 
in the different plastics for recycling. 
 

2. OBJECTIVES 

 To know the Behavior of concrete when partially 
replacing the coarse aggregate with plastic. 
 

 To compare the compressive strength of that 
concrete to normal concrete. 
 

 To know the tensile strength of that concrete. 
 

 To know its use in the construction fields. 
 

 To compare the physical properties of Plastic 
Aggregate concrete with natural concrete. 
 

 To produce lightweight concrete for the lightweight 
structure. 
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3. MATERIALS DESCRIPTION 

3.1 Cement 

It is the main aspect of concrete's manufacturing process. It 
has the property of sticking to any different raw cloth 
introduced in the concrete's instruction method, especially 
when exposed to water and subsequently producing a 
proper paste. It is main part of concrete it has the banding 
properties. For making the concrete as per IS 12269:1987 
OPC grade 53 is used. It is use with less amount of cement 
we got the high strength. 

3.2 Fine Aggregate 

Clean River sand is utilized as fine aggregate. The size of it's 
lesser than2.36 mm. The peculiar graveness and smallness 
modulus of this fine total where set up to be2.66 and2.56 
independently. The chance of end is within the limitations as 
per IS383-1970. Zone-I, II, III & IV. In this work, Zone-II sand 
is selected whose habitats are given in the table below.  

3.3 Coarse aggregate 

The coarse aggregate utilized thing’s 20 mm in size, crushed 
angular shape and free from dust. The specific graveness and 
littleness modulus of this fine aggregate where set up to 
be2.6 and2.98 independently and the collision valuation was 
set up to be 12. The chance of end is within the limitation. 

 

Table 1: Physical properties of natural aggregates 

3.4 Plastic Course Aggregate 

A recycled plastic was utilized to to take the place of coarse 
aggregates for manufacturing concrete samples. These 
aggregates were accessible in there being not of the same 
kind size. 

 

Figure 1: Waste Plastic Pieces 

 

Figure 2: Waste Plastic 

4. MIX PROPORTION 

Mix design is carted out as per Indian Standard Code 
Method( IS 10262 – 2009) for concreting the experiment 
instance. The grade of concrete which we espoused is M20 
with the water cement rate Of 0.45. 

5. REQUIREMENTS OF CONCRETE MIX DESIGN 

a) The minimal compressive strength needed from structural 
consideration  

 b) The acceptable plasticity necessary for full contraction 
with the compacting outfit available.  

 c) Maximum water- cement rate and/ or maximum cement 
content to give acceptable continuity for the particular point 
condition to meet the point condition and meet strength.  

 d) Maximum cement content to avoid loss cracking due to 
temperature cycle in mass concrete. 
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6. SPECIMEN PREPARATION 

Concrete cube samples( 150 mm x 150 mm x150mm) were 
casted for calculating compressive strength. The spherical 
samples( periphery- 150 mm and length- 300 mm) were 
casted to determine spilt tensile strength of concrete. All the 
samples were cured for a period of 28 days before test. Total 
twenty four samples for each test were casted. 

 

Figure 3: Concrete mixing 

 

Figure 4: Cube making 

 

7. MATERIALS REQUIRED 

All test of the concrete is performed as perils. Code( IS 
10262- 2009). The Concrete grade is espoused M20 with 
a0.45 water- cement rate.  

 Samples of concrete cells of size 15 cm x 15 cm x 15 cm were 
poured to calculate the compressing strength of concrete. 
Spherical samples dia. - 15 cm and length- 30 cm were 
moldered to find the concrete flexible strength. The period of 
curing is 28 days.  

 The strategy espoused for this study is to shake hands and 
incorporate enough blenders in a11.42.40.5 w c rate for a 
blending rate of0.5. E-plastic phrasings include measures of 
0, 10, 20, and 30 percent by weight of the concrete in the 
blend. The form was added up and duly smoothed previous 
to blending for easy junking of the solid cement. Was. 3D 
places of size 15 cm x 15 cm x 15 cm, 15 cm X 30 cm 
cylinders are used for the test governance. The assembly was 
replaced motely with an excavation outfit until the plastic 
position was reached and retardation tests were performed 
to track the W/ C rate of the admixture and latterly to 
concentrate it into a oiled cast iron form. The strategy was 
espoused. Went for water treatment. Sufficient 3D places of 
size were given 24 hours to set before making. They're also 
filled into a relief tank to ply sufficient, advance hydration 
strength, do down with loss, and ingest the hydration raise 
until the age of the test. The 3D shape and cells were 
restored for days 7, 28, and 56. Concrete cylinders & cell 
were laddered previous to testing, while the consistence of 
the concrete cells was estimated at different testing seasons. 
Before testing, the illustration was formerly again saved 
from the treatment tank, which was left outdoors for roughly 
3 hours before being crushed. The compressive strength of 
solid shapes was tried out as per Mix Design( IS 10292 1982) 
using a Universal Testing Machine. 

8. ANALYSIS AND DISCUSSION 

8.1 Compressive Strength 

Testing hardened concrete plays an important role in 
controlling and conforming the quality of cement concrete 
work. The main factor in favour of the use of concrete in 
structures is its compressive strength. One of the important 
properties of the hardened concrete is its strength which 
represents its ability to resist forces. The compressive 
strength of the concrete is considered to be the most 
important and is often taken as an index of the overall 
quality of concrete. The compressive strength of concrete is 
defined as the load which causes the failure of specimen per 
unit cross section on compression under given rate of 
loading. 

The Cube of M25 strength is tested by using UTM and the 
popular instance were sampled and the relief were done by 
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10, 20 and 30% cement substitute level by Plastic Waste, fly 
ash and super plasticizer is supplemental to the composites. 

Compressive strength of plastic to take the place of concrete 
is compared with conventional concrete. From graph it's set 
up that a compressive strength up to 80 is achieved for a mix 
of Waste plastic up to 30( as a relief for coarse total) in 
concrete. 

The reduction in compressive strength of plastic replaced 
concrete is due to deficient cling of plastic grains in the 
matrix. 

 

Figure 5: Compressive strength test 

%  
Granules 
added  

Compressive Strength (MPa)  

7th  
days  

14th  
days  

28th  
days  

0 %  18.60  22.45  31.27  

17.90  22.27  32.15  

10 %  16.50  20.40  27.90  

16.20  22.30  27.20  

20 %  15.70  20.10  25.20  

14.80  19.40  26.60  

30 %  15.40  18.50  22.80  

15.20  16.90  23.20  

 

Graph 1: Compressive strength test 

8.2 Split Tensile Strength 

Concrete isn't generally anticipated to repel the direct 
pressure because of its low tensile strength and brittle 
nature. still the determination of tensile strength is 
necessary to determine the cargo at which the concrete 
members may crack. The cracking is a form of tensile 
failure.Split tensile strength up to 70 is scored for a blend of 
Waste plastic up to 90( as a relief for coarse aggregate) in 
concrete.  

The reduction in strength of plastic to take the place of 
concrete is due to deficient bonding of plastic grains in the 
matrix. 

% 
Granules 

added 

Tensile Strength (MPa)  

7th  
days  

14th  
days  

28th  
days  

0 %  3.61  4.00  4.94  

3.57  3.94  4.80  

10 %  2.10  2.70  3.30  

2.30  3.00  3.40  

20 %  3.50  4.00  4.50  

2.80  3.70  4.40  

30 %  2.50  2.90  3.80  

2.70  3.30  3.90  

 
Table 2: Compressive strength test 

Table 3: Split Tensile Test 

 

 

 

 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 09 Issue: 09 | Sep 2022              www.irjet.net                                                                         p-ISSN: 2395-0072 

 

© 2022, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1401 
 

 

Graph 2: Split Tensile Test 

9. CONCLUSION 

The experimental results have shown the use of Waste 
plastic material in making concrete/ mortar can give an 
indispensable result to minimize the environmental impact 
due to unscientific disposal of Waste plastic. The following 
conclusions were drawn  

 • The parcels of concrete containing colorful chance of 
plastic( 0, 10, 20, and 30) were tested for its physical parcels 
and compressive strength.  

 • The Waste plastic used for trials is of waste plastic, 5- 12 
mm size and specific graveness of Waste plastic is set up to 
be0.92.  

 • The compressive strength of test concrete is compared 
with plain concrete and it's set up that the compressive 
strength up to 80 is achieved for a blend of Waste plastic up 
to 30( as a relief for coarse total) in concrete. Hence it's 
recommended for light weight concrete structures.  

• The mechanical parcels of the test concrete did not display 
any notable differences depending on the color of the plastic 
waste.  

 • This exploration also has implicit operation for the 
product of featherlight concrete, for minimizing the quantum 
of polymer wastes in tips, and the creation of ornamental, 
seductive landscaping products. 
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