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Abstract-In the present scenario the construction cost and scarcity of sand is expanding step by step. In order to counteract 

this problem, Coarse Aggregates is partially replaced by waste plastic material. Plastic waste is recycled for the production of 

new materials which can be used as an alternative component in concrete and is one of the best solutions for disposing of 

plastic waste. Also this technique proves to be highly cost effective than conventional methods. Plastic is one of the non-

degradable materials in the world and the waste plastic can be recycled in many ways to produce new things. Partial 

replacement of Coarse Aggregates by waste plastic material is done with M25 grade of concrete. Waste plastic were used to 

replace 5% to 15% of Coarse Aggregates in the concrete mixes and tested after 28 days for compressive and tensile strength. 

Tests were led to decide the properties of plastic total, for example, thickness, explicit gravity and total smashing quality. As 

100% substitution of normal coarse total (NCA) with plastic coarse total (PCA) isn't attainable, halfway substitutions at 

different rate were analyzed. The rate substitution that gave higher compressive quality was utilized for deciding alternate 

properties, for example, modulus of flexibility, split elasticity and flexural quality. Higher compressive quality was found with 

20% NCA supplanted concrete. 
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1. INTRODUCTION 

 

 Plastic waste is one of the dangerous waste pollution on earth. For the reduction of this, so much research is going in the 

field of recycling process. Among them plastic replacement in concrete is one of the effective methods. Mostly plastic 

materials are amorphous solids, in those some of them are crystalline materials. Long chain mixtures of polymers are 

usually called as plastics. Plastics in there fresh form has a distinct order. By using the waste plastic in construction 

materials the construction cost of buildings can be reduced and the accumulation of the waste plastic. 

 

Transfer of waste plastic purchaser packs from the household has turned into a noteworthy issue to the organizations in 

the town and urban communities. The waste plastic packs accessible in the residential waste for the most part comprise 

of low thickness polyethylene (LDPE). Plastic packs dumped in the dustbins discover their way into the waste 

framework and stop up them. Regularly, these are singed along the roadside, which produces exhaust causing air 

contamination. Modern squanders from polypropylene (PP) and polyethylene terephthalate (PET) were contemplated as 

elective substitutions of a piece of the traditional totals of cement. Five replacement levels.10 %, 20 %, 30 %, 40 % & 50 

% by volume of aggregates were used for the preparation of the concrete on the earth can be reduced. 

 

2. MATERIALS AND METHODOLOGY 

 

2.1. Materials 

2.1.1 Cement 

Cement is one of the binding materials in this project. Cement is the important building material in today’s construction 

world. 53 grade Ordinary Portland Cement (OPC) conforming to IS: 8112-1989. 
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2.1.2. Aggregates: 

Mineral aggregates consist of sand, gravel, stones and crushed stones. Development totals make up over 80% of the 

aggregate totals showcase, and are utilized chiefly for street base, tear rap, bond concrete and asphalt. The wellsprings of 

mineral totals are by specifically separating from the first sources like waterway bowls or by assembling them into an 

ideal shape from the parent shake in a crusher mill. It was also found that manufactured sand offers available alternative 

to the natural sand by providing a higher compressive strength and delivering environmental benefits. All natural 

aggregate particles are originally formed as part of a larger parent mass. This may have been divided by characteristic 

procedures of enduring and scraped area or falsely by smashing. Along these lines, numerous properties of the totals rely 

upon the properties of the parent shake, e.g. concoction security, pore structure and shading. Then again, there are a few 

properties controlled by the total yet missing in the parent-rock; particle shape and size, surface texture and absorption. 

All these properties may have a considerable effect on the quality of the concrete, either in the fresh or in the hardened 

state. Along with the coarse aggregate, fine aggregate also has been used in this work. 

 

2.1.3. Plastic: 

Plastics gathered from the transfer territory were arranged to get the prevalent one. These were squashed into little 

division and washed to expel the outside particles. At that point it was warmed at a specific temperature with the goal 

that the vital weakness was gotten. After expulsion the liquid plastic was chilled off and gathered in rocks of 20 mm 

measure roughly. These plastic stones were squashed down to the measure of totals. These plastic boulders were crushed 

down to the size of aggregates. 

 

 
Figure 2.1 Plastic material used in this work 

2.1.4. Water 

 

Water is a key ingredient in the manufacture of concrete. Attention should be given to the quality of water used in 

concrete the time-honored rule of thumb for water quality. A large amount of concrete is made using any water source. 

 

The progressive advances that were pursued to finish the examination were as per the following:  

 Collection of high thickness polyethylene (HDPE) materials Preparation of reused plastic total Various test 

were directed on concrete, fine total and coarse aggregates. 

 Test on Cement: Fineness of Cement, Specific Gravity of Cement , 

 Standard consistency of cement, Initial and Final setting time of 

 Cement, 

 Test on Aggregate: specific gravity, sieve analysis. 

 Mix design of M25 grade concrete 

 Cubes, cylinders and beams were casted with control mix using natural aggregate. 

 Cubs, cylinders and beams were casting for varying percentage replacement 

 5%, 10%, 15%, of natural aggregate by plastic aggregate 

 compressive quality, part quality and flexural quality trial of cement were led Optimum level of plastic total that 

can be supplanted in cement was resolved 
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The main research of that project is to utilized recycled concrete as a coarse aggregate for the production of concrete. it is 

fundamental to know the substitution of Plastic Aggregate (PA) in cement is satisfactory there are for the creation of 

cement utilized coarse total having size 20mm, normal waterway sand utilized for making a solid and plastic total 

utilized in smashed cement from the tried 3D squares. Test completed on these total specific gravity and Bulk density, 

and sieve analysis. A mix design is produced in accordance with the properties obtained from test results. Concrete is 

then produced with replacement of 10%, 20%, 30%, 40% and 50% of plastic aggregate replacement of plastic aggregate 

with the same mix proportion. 

 
 

3. RESULTS AND DISCUSSIONS 

3.1 Compressive strength Results and Graphs 

Compressive strength of M20 concrete for various percentages of blast furnace slag is given below 

 

3.1.1 Compressive strengths of M25 concrete mix 
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Table 3.1 Compressive strength of M25 concrete with all percentages of plastic. 

 

 

S.No Average of compressive strength of specimen of M25 grade (N/mm
2
) 

plastic 

replacement 

For 3 days For 7 days 28 days 

1 0% 18.36 24.08 34.03 

2 5% 12.82 18.51 33.33 

3 10% 11.23 17.33 28.14 

4 15% 11.99 15.10 19.18 
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Figure 3.1 Compressive strength of M25 concrete with and without addition of plastic. 

 

 

 

 

4. CONCLUSION 

The test conducted on material like Cement, Sand, Conventional aggregate having all the results within permissible limit 

as per IS codes. The modified concrete mix, with addition of plastic aggregate replacing conventional aggregate up to 
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certain 10% gives strength with in permissible limit. Modified concrete casted using plastic aggregate as a partial 

replacement to coarse aggregate shows 10 % it could be satisfy as per IS codes. So it is concluded that plastic can be 

used for the construction work up to 10% of replacement of coarse aggregate. 
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