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Abstract- The main objective of the project is to study the 

behavior of the mechanical properties of concrete with the 

addition of a synthetic material, and concrete. Along with the 

mechanical properties, the thermal properties of the concrete 

were also investigated. Rapid industrialization and 

urbanization in the country, leading to a significant 

development of the necessary infrastructure. This process 

leads to a variety of problems, such as lack of materials, an 

increase in productivity, waste, and other products. In this 

study, the thicker the plastic filler to be used in place of the 

natural fillers. The plastic devices, which were obtained from 

the small-scale recycling of plastic waste. Plastic is a major 

threat to the environment, and it is available in the 

surrounding area. A number of recent studies show that it can 

be used in the construction of a number of properties, such as 

stiffness, corrosion resistance, etc.). In addition, the use of 

recycled plastics, can help to reduce plastic waste. It is from 

this point of view, an attempt has been made to study the 

possibility of the use of waste for the production of plastic 

concrete. This project is related to the re-use of plastic waste 

deposits will be partially replaced by the largest aggregate in 

M20 concrete. As a rule, in M20 concrete is used for most of 

your work. Processing of plastic waste will gradually be 

added to the 0%, 2%, 4%, 6%, 8% and the 10% with the same 

amount of filler. Studies have been carried out to the fine 

granules, thick, thin, fine aggregates, cement, and recycled 

plastic in order to determine their physical properties. The 

cubes, cylinders, beams, floors, and they have been adapted 

and tested for pressure, tensile, and flexural strength. The 

results are presented in table and graphic form, for a better 

orientation. Parameter studies have pointed to the fact that 

plastics will have a significant improvement in the 

compressive strength, flexural strength, and tensile strength at 

break, in return, the proportions of 6%. Also, it can be seen 

that, with the 28-day compressive strength of the concrete is to 

35.2 Mpa, which is higher than the target, the effect of 

concrete grade M20.The Product of the blocks of 

25.5cmx15.25cmx5. 75cm have been delivered and are being 

tested for strength in 3, 7, 14, and 28 days. The comparison of 

the results obtained for all the parties involved, it can be 

concluded that the recycled plastic counterparts, can be used 

in mass concrete construction. Since the project consists of all 

of the issues, an analysis was carried out. After looking at all 

the results, they are compared with conventional concrete, 

and plastic, the recycling of concrete, which to the variety of 

plastic recycling as a great substitute for concrete structures. 
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I. INTRODUCTION 

 

 Concrete is an artificial material that is used in the 

construction industry, and in the second place, it is in the 

water, as is the most common thing in the world. In simple 

words, it is defined as a mixture of four components: a thick, 

broken or crushed stone, of which the majority of the mixture 

with a fine aggregate such as sand, which acts as a filler, in the 

caves, such as binders, such as lime or Portland cement, which 

is connected to materials, and water, which react with the 

resin. The blend of all four of these materials provides us with 

a past, a so-called matrix. At this stage, this is known as new 

concrete or green concrete and harden as a stone, as the water 

will react with the resin. This reaction is called the specific 

hydration to the skin. New concrete can be cast into any shape 

by the molds. This is a property of the concrete, it helps to use 

it effectively. Recycling is the practice of charging of raw 

materials from a waste stream and, subsequently, the 

incorporation of these materials into the production process. 

Recycling is one of the most widely used methods in these 

environmentally-conscious times, Hai-Yong Kang et al., 

2005). There are three main arguments in favor of recycling: 

First, it conserves precious natural resources. Second, it 

minimizes the need for transportation, and the costs associated 

therewith; Third, it helps reduce the environmental impact 

caused by the raw materials, waste disposal, and in the room 

Waste treatment methods and their application in the 

construction industry: 1. Chemical modification 2. The 

mechanical treatment of waste 3. Heat treatment The plastic is 

collected in the recycling field to be sorted to get the best of 

the best. They can be ground into a fine fraction and washed to 

remove the foreign body. Then it is heated to a certain 

temperature to get sufficiently developed for export. After the 

extrusion, the molten plastic cools down, and gathered the 

stones of approximately 100 mm. These synthetic stones have 

been destroyed, in order that the size of the aggregates. 
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II. METHODOLOGY 

 

This chapter describes the components of the pilot 

program and the methods used for the evaluation of a new 

property (weak points), and improved properties, such as 

compressive strength and tensile strength), and the strength 

properties of the concrete mixes made up of several percent of 

the replacement of plastic granules. This chapter describes the 

procedures that have been established for the physical testing 

of complex materials, such as cement, coarse aggregate, 

natural sand, and polymer on the filler used for the production 

of concrete. 

 

III. RESULT AND DISCUSSION 

 

This chapter focuses on the experimental results 

obtained during the compression test, abrasion test, bending 

test, and the analysis of the results of the investigation. 

Experimental studies have been carried out in the field and to 

obtain the mechanical properties of a plastic, the total is added 

to the concrete of M20 note with a water-to-cement ratio of 

0.45. The mechanical properties such as compressive strength, 

the power, and the ultimate tensile strength and the tensile 

strength can be measured. The effect of replacement of coarse 

aggregate with plastic bags, and their effect on top of the 

concrete has been investigated. The replacement of the 

material, to an increase in the proportion of the mass in the 

intestines of food. A plasticizer is added in the form of an 

average of 0.8% of the total mass of the water. The 

observation of the 3 -, 7 -, and 28-day curing periods were 

recorded and are presented in the form of tables and charts. 

The compressive strength of concrete Concrete examples of 

up to 150 mm X 150 mm X 150 mm) can be obtained from the 

curing tank, the samples were dried with a surface moisture, 

and placed in the compression testing machine and so on. The 

load applied on the sample, the sample will fail and you have 

to find the max. the load of each of the samples. The 

compressive strength of the samples was calculated and the 

graphs and charts were compiled on the basis of the obtained 

results. 

 
Fig1– Compressive Strength Testing (Universal Testing 

Machine) 

 

Formula for Calculating Compressive Strength:  

σ=P/A                            --------------(Eq. 1)  

Where, 

 σ = Compressive Strength 

 P = Load 

 A = Cross-Section Area 

 

 
 

 
Fig 2- 3 Days Compressive strength of Concrete 

 

Discussion on above result:- 
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In the above chart, is a diagram of the change in the 

strength of the concrete has been laid off for a mixing ratio of 

about 3 days of testing in relation to the change in the total 

mineral content (that is, the amount of material used in the 

mixture). 0%, 2%, 4%, 6%, 8% and the other 10%, we can say 

that there has been an increase in the power of the 6% of the 

plastic in turn, and at the same time, there was a decrease in 

the tensile strength. The replacement of the 6% plastic 

aggregates, with a large composite shows a high strength and a 

16.7 N / mm2). Thus, it can be concluded that the optimum 

value of the plastic piece that is 6% of the maximum 

compressive strength for up to 3 days. 

 

 
 

 
Fig3 - 7 Days Compressive strength of Concrete 

 

Discussion on above result:- 

 

The figure above shows a schematic representation of 

the change in the compressive strength, the ratio is more than 

7 days prior to the test, taking into account the change in the 

plastic content (that is, the amount of material used in the 

mixture). 0%, 2%, 4%, 6%, 8% and the other 10%, we can say 

that there has been an increase in the power of the 6% of the 

plastic in turn, and at the same time, there was a decrease in 

the tensile strength. How to replace a 6% solution, made of 

plastic combined with a coarse-aggregate show that the high 

strength-to-20.6 (N / mm2). Thus, it can be concluded that the 

optimum value of the plastic piece that is 6% of the maximum 

compressive strength for 7 days. 

 

 

 

 
Fig4 - 28 Days Compressive strength of Concrete 

 

Discussion on above result:- 

 

The figure above shows a schematic representation of 

the change in the compressive strength, the ratio of longer than 

28 days of testing, taking into account the change in the plastic 

content (that is, the amount of plastic that is used for the 

compressive strength of the test). 0%, 2%, 4%, 6%, 8% and 

the other 10%, we can say that there has been an increase in 

the power of the 6% of the plastic in turn, and at the same 

time, there was a decrease in the tensile strength. How to 

replace a 6% solution, made of plastic combined with a 

coarse-aggregate show that the high strength-to-35.2 (N / 

mm2). Thus, we can conclude that the maximum value of 

plastic aggregate of 6% and a maximum compressive strength 

at 28 days. 

 

Discussion on Compressive Strength Testing:- 

 

These figures plot the resistance changes of the 

proportion of the test to the mix, to take account of changes in 

the total plastic content (for example,, 0%, 2%, 4%, 6%, 8% 

and the other 10%, we can say that there has been an increase 

in the power of the 6% of the plastic in turn, and at the same 

time, there was a decrease in the tensile strength. the 

replacement of up to 6% of the plastic, fill it up with of coarse 

aggregate shows a high tensile strength. Thus, it can be 
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concluded that the optimum value of the plastic piece that is 

6% of the maximum strength of the concrete. 

 

Split Tensile Strength of Concrete  

 

Concrete is weak in tension. There are no direct 

methods for the determination of the tensile strength of the 

concrete. For example, for a cylinder with a diameter of 150 

mm and a depth of up to 300 mm) was made, and made for a 

3-day, 7-days and 28-days. The samples were allowed to dry, 

the surface is moisture-and are to be kept in the length of the 

machine, and the compressive strength of the test. The tax will 

be applied to the length-to-surface layer of the sample, and, up 

to max. load at which the sample can be cracked. From the 

results obtained, the following graphs were created, as shown 

below. 

 

 
Fig5– Split Tensile Strength Testing (Universal Testing 

Machine) 

 

Formula for Calculating Split Tensile Strength: 

σ=  2P/πdl                           --------------(Eq. 2) 

Where, σ = Split Tensile Strength 

P = Load 

 d = Diameter of Cylinder 

 l = Length of Cylinder 

 

 
 

 

 

Fig6 - 3 Days Split Tensile Strength of Concrete 

 

Discussion on above result:- 

 

The figure below shows a graph of the change in the 

tensile strength of M20 mixture for 3 days of testing, taking 

into account the changes in the contents of the plastic chips 

(0%, 2%, 4%, 6%, 8% 10%) allows for an increase in power 

of up to 6% of the contents of the plastic aggregate. After that, 

the strength decreases, and the replacement of the 6% of the 

plastic in aggregation point (ap), replaces it shows a strength 

of 2.41 (N / mm2). Thus, it can be concluded that the optimum 

value of the plastic piece that is 6% of ultimate tensile strength 

for up to 3 days. 

 

 

 

 
Fig7 - 7 Days Split Tensile Strength of Concrete 

 

Discussion on above result:- 
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The figure below shows a graph of the change in the 

tensile strength of M20 mixture for a period of 7 days of 

testing, taking into account any changes in the contents of the 

plastic chips (0%, 2%, 4%, 6%, 8% and 10%), an increase in 

strength up to 6% of the contents of the plastic aggregate. 

After that, the strength decreases, and the replacement of the 

6% of the plastic in aggregation point (ap), replaces it shows a 

strength of 2.59 (N / mm2). Thus, it can be concluded that the 

optimum value of the plastic piece that is 6% of their 

maximum strength in 7 days. 

 

 
 

 
Fig8 - 28 Days Split Tensile Strength of Concrete 

 

Discussion on above result:- 

 

The figure below shows a graph of the change in the 

tensile strength of M20 mixture for a period of 28 days of 

testing, taking into account the changes in the contents of the 

plastic chips (0%, 2%, 4%, 6%, 8% 10%) allows for an 

increase in power of up to 6% of the contents of the plastic 

aggregate. After that, the strength decreases, and the 

replacement of the 6% of the plastic in aggregation point (ap), 

replaces it shows a strength of 2.77 (N / mm2). Thus, it can be 

concluded that the optimum value of the plastic piece that is 

6% of ultimate tensile strength after 28 days. 

 

Discussion on Split Tensile Strength Testing:- 

 

These figures plot the resistance changes of the 

proportion of the test to the mix, to take account of changes in 

the total plastic content (for example,, 0%, 2%, 4%, 6%, 8% 

and the other 10%, we can say that there has been an increase 

in the power of the 6% of the plastic in turn, and at the same 

time, there was a decrease in the tensile strength. the 

replacement of up to 6% of the plastic, fill it up with of coarse 

aggregate shows a high tensile strength. Thus, it can be 

concluded that the optimum value of the plastic piece that is 

6% of ultimate tensile strength. 

 

Flexural Strength of Concrete:  

 

The flexural strength test was carried out at a bar 

with the dimension of 100 x 100 x 500 mm) with a time 

interval of 3 days, 7 days and 28 days to determine the 

behavior of the beam. The sample was mounted on a universal 

examination of the vehicle, a hydraulic two-point loads were 

applied, which was increased to failure. From the obtained 

results, the graphs were constructed, as shown below. 

 

 
Fig9– Flexural Strength Testing 

 

Formula for Calculating Split Tensile Strength: 

σ =  Pl/(bd^2 )                           --------------(Eq. 3) 

Where, 

σ = Flexural Strength 

P = Load 

l = Length of Beam 

b = Breadth of Beam  

d = Depth of Beam 
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Fig10 - 3 Days Flexural Strength of Concrete 

 

Discussion on above result:- 

 

The figure below shows a graph of the change in the 

tensile strength of a mixture of M20 ratio of the 3 days of 

testing, taking into account any changes in the contents of the 

plastic to the total (0%, 2%, 4%, 6%, 8% 10%) allows for an 

increase in power of up to 6% of the contents of the plastic 

aggregate. After that, the strength decreases, and the 

replacement of the 6% of plastic is a total solution for access 

point (ap) unit provides the highest power of 2.86 (N / mm2). 

Thus, it can be concluded that the optimum value of the plastic 

piece that is 6% of the maximum bending strength for up to 3 

days. 

 

 
 

 
Fig11 - 7 Days Flexural Strength of Concrete 

 

Discussion on above result:- 

 

The figure below shows a graph of the change in the 

tensile strength of a mixture of M20 ratio of the 7 days of 

testing, taking into account the changes in the contents of the 

plastic to the total (0%, 2%, 4%, 6%, 8% 10%) allows for an 

increase in power of up to 6% of the contents of the plastic 

aggregate. After that, the strength decreases, and the 

replacement of the 6% of plastic is a total solution for access 

point (ap) unit demonstrates the power of 3.18 (N / mm2). 

Thus, it can be concluded that the optimum value of the plastic 

piece that is 6% of ultimate tensile strength, for up to 7 days. 

 

 
 

 
Fig12 - 28 Days Flexural Strength of Concrete 

 

Discussion on above result:- 
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The figure below shows a graph of the change in the 

tensile strength of a mixture of M20 ratio at 28 days of testing, 

taking into account the changes in the contents of the plastic to 

the total (0%, 2%, 4%, 6%, 8% 10%) allows for an increase in 

power of up to 6% of the contents of the plastic aggregate. 

After that, the strength decreases, and the replacement of the 

6% of plastic is a total solution for access point (ap) unit 

demonstrates the power of 4.12 (N / mm2). Thus, it can be 

concluded that the optimum value of the plastic piece that is 

6% of the maximum flexural strength at 28 days. 

 

Discussion on Flexural  Strength Testing:- 

 

These figures plot the resistance changes of the 

proportion of the test to the mix, to take account of changes in 

the total plastic content (for example,, 0%, 2%, 4%, 6%, 8% 

and the other 10%, we can say that there has been an increase 

in the effect of the replacement of plastic chips for 6%, and 

there will be a decrease in the tensile strength. The 

replacement of up to 6% of the plastic by means of a large 

composite shows a high tensile strength. Thus, it can be 

concluded that the optimum value of the plastic piece that is 

6% of ultimate tensile strength. 

 

IV. CONCLUSIONS 

 

In the previous chapters, we discussed the use of 

recycled plastic in the form of large particles, their behavior, 

mechanical properties, and their effect on the mechanical 

properties such as compressive strength, tensile strength and 

flexural strength of the concrete grade M20 water-to-cement 

ratio of 0.45%. The study also makes use of recycled plastic 

waste as a replacement for coarse aggregate in M20 grade of 

concrete, which is an improvement of the mechanical 

properties of concrete and improve the workability. We have 

also compared the different mechanical properties for a variety 

of partial replacement of plastic cartridges at 3, 7 and 28 days 

of curing period. After a detailed analysis, see the chapter 

"Results and discussion", we came to the following 

conclusions as a bitmap.  

 

1. From the experimental results it can be concluded 

that, for 6% of the replacement of even a piece of 

plastic processing, coarse aggregate, the compressive 

strength value was 16.7 Nmm2 3), 20.6 Nmm2 for 7 

days, and 35.2 Nmm2 28 days of curing period.  

2. Split tensile strength value, it is replaced by 6%, 

recycled plastic granules, with an unruly an aggregate 

of 2. 41Nmm2 after a 3-day, 2 in. 59Nmm2 after a 7-

day & 2.77 Nmm2, after 28 days of curing period.  

3. And the strength value, in exchange for 6%, recycled 

plastic granules, with an unruly an aggregate of 2. 

86Nmm2 after 3 days, and 3.18Nmm2 after 7 days, 

and 4. 12Nmm2 after 28 days of curing period.  

4. Thus, on the basis of the experimental results, it can 

be concluded that the optimum percentage of 

replacement of even a piece of plastic in the 

processing of the coarse aggregate is made up of 6 

per cent, by weight.  

5. From the experimental results it can be concluded 

that the compressive strength, tensile strength, tensile 

and flexural strength increases from 0% to 6%, with 

the partial replacement of recycled plastic particles, 

with of coarse aggregate, but after that, you'll still be 

able to lose.  

 

The use of recycled aggregate by plastic in the 

concrete mixture, it has been proven to be very useful for the 

resolution of environmental problems, and the production of 

high quality concrete. Therefore, in order for you to move in 

the direction of sustainable development of the construction 

industry, it is recommended to replace the use of plastics in 

concrete. 
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