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Abstract - This paper presents the utilization of recycled waste plastic as a fine aggregate in concrete. The same volume of 

plastic fiber substitutes the various volume fraction of sand (0% to 8%). Physical and mechanical properties of the 
composites produced are studied. Results show that the use of plastic waste as a partial replacement of sand contributes to 
reduce the bulk density, decrease the air content, increase in compressive and flexural strength. This study ensures that 
reusing waste plastic in concrete gives a positive approach to reduce the cost of material and helps in reducing the 
environmental burden. 
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I. INTRODUCTION 

 

In many countries of the world, the amount of plastic 

waste is increasing and occupies a large part of the 

solid waste. This type of waste is a severe problem 
for the environment because of its non-biodegradable 

nature. 

 

Recycling of this type of waste to produce new 

material like concrete or mortar appears as one of the 

best solutions, due to its economic and ecological 

advantages.  The previous study showed that it was 

possible to use plastic waste in a mortar and concrete 

such as a shredded recycled plastic use of light 

aggregate based on polymeric waste as a material in 

reducing.  The unit weight, the cost of the brittleness 
and the thermal insulation properties of building 

materials such as concrete or mortar however these 

aggregate. Attention is being given on the 

environmental and safeguarding of natural resources 

by recycling of waste material. Many industries are 

producing a significant number of products which is 

incorporate scrap. 

 

II. PLASTIC 

 

The word “plastic” means a substance which has 

plasticity and accordingly anything that is formed in a 

soft state and used in a solid state can be called a 

plastic, therefore the origin of plastic forming can be 

traced back to the processing methods the natural 

high polymers. 

 
Because high polymer material is not uniform in 

quality and lacks mass productivity in many cases,  

from early times it has been demanded to process 

them efficiently and into better quality and great 

substitute artificial materials for the natural high 

polymer. 

 

Presently, it is defined that plastic is synthesized high 

polymers which have plasticity, and consequently, a 

substance made of these natural materials are 

precluded. 
 

III. METHODOLOGY 
 

The main thing of this project is to utilize recycled 

material for the production of as disposal of plastic 

waste is not possible easily; they create an adverse 

impact on the environment. Reuse of plastic waste in 

the concrete industry is considered as the most 

feasible application it decreases pollution of the 

environment and reduces the cost of material. 

 

IV. MATERIALS 

 

1. Aggregate (Coarse and fine): 

Various properties of aggregates can influence the performance of concrete, therefore various consideration 

have to be kept in mind while selecting the material 

2. Cement: 

Ordinary Portland cement (OPC) of 53grade was used as it satisfied the requirement of IS:269-1969. 

3. Water: 

IS: 456-2000 water, used for mixing and curing of concrete. Permissible limits for solids in water as per IS: 456-

2009. The maximum permissible limits of chlorides content in water for RCC work has been reduced from 
1000mg/lit. in IS456:1978 to 500mg/lit in IS456-2000. 
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4 Plastic: 

The plastic that cannot be degraded further being powered into fine particle these particles consist mainly of 
high-density polyethylene. 

 
 

V. PRELIMINARY TEST CONDUCTED A 

VALUE OF CONCRETE 

 

WORKABILITY TEST FOR CONCRETE: 

1. SLUMP TEST 

Slump test is the most commonly used method of 

measuring the consistency of concrete this can be 

either in a laboratory or in a site of work. It is not a 

suitable method of very wet or very dry concrete. it 

does not measure all factors contributing workability 

nor is it always representative of the playability of the 

concrete. It indicates the characteristics of a concrete 
addition to the slump value. The tests specimen 

should be formed in a mould made of metal not 

thinner than number 16 gauges and impervious to 

cement paste. The tamping rod should be a round 

straight steel rod with a diameter of 16mm and a 

length 600mm, with the tamping end rounded to a 

hemispherical tip diameter of 16mm. The research 

specimen is formed in a mold made of metal not 

thinner than 16 gauge and impervious to cement paste 

and test specimen is obtained from concrete curve 1.1 

shows that the percentage of plastic verses slump 

value. Workability description of a slump  is always  
plastic state 

 

 

2. COMPACTING FACTOR TEST: 
Compacting factor test is designed preliminary for 

use in the laboratory but it can also in the field. It is 

more precise and then sensitive than the slump test 

and is particularity useful for concrete mixes of very 

low workability. These are normally used when 

concrete is to be compacted by vibration. This test 

work on the principle of determining degree 

compaction achieved by a standard amount of work 

done by allowing concrete to fall through a standard 

height.  In this process the sample is tested by placing 

in the upper hopper up to the brim.  The trap door 
was kept open so as to make  the concrete falls into 

the lower hopper.  Further,  the trap door of the 

second door was kept open and concrete was allowed 

to fall into the cylinder.  The concrete is filled up 

exactly up to the top level of the cylinder. This 

weight is known as" weight of fully compacted 

concrete" also the curve 2.1 shows that the percentage 

of plastic verses compactor factors. Workability 

description compacting factor is a plastic state 

 

 
 

3. COMPRESSIVE STRENGTH TEST: 
This test is the most common test conducted on 

hardened concrete partly because it is easy to 

perform. This test gives most of the desirable 

characteristics properties of concrete are qualitatively 

related to its compressive strength. Compressive 
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strength is carried out on specimen cubical in shape. 

The cube specimen is of the size 15*15*15cm is used 
to determine the compressive strength of the concrete 

specimen as molded in a concrete cube. The table 

shows that as the 28 days of compressive strength and 

different percentage of plastic added in a concrete. 

Also shows the graph for a percentage of plastic to 

compressive strength. 

 

Percentage of  plastic 
Compressive strength 

(N/mm
2
) 

0% 20.11 

2% 22.23 

4% 21.17 

6% 24.12 

8% 16.19 

 

 
 

4. FLEXURAL STRENGTH TEST: 

Concrete is relatively strong in compression and 

weak in tension. Flexural strength test to confirm the  

standards table shows the percentage of plastic added 

in concrete and flexural strength.  From the curve,  it 

can be observed that flexural strength values of waste 

plastic concrete mixture tend to decrease with 

increases the waste plastic ratio. A concrete mixture 

made of 8% waste plastic has the lowest value of 

flexural strength at 28 days curing age. 

 

 

Percentage of plastic 
Flexural strength 

(N/mm
2
) 

0% 3.13 

2% 3.22 

4% 3.57 

6% 4.24 

8% 3.04 

 

VI. RESULTS AND DISCUSSION 

 

From the results of the study it was observed that the 

compressive strength and flexural strength value of a 

concrete mix are decreases with the addition of waste 

plastic.  However, workability of the concrete 

mixture is increasing because of the less absorption of 

water. Due to this advantage, we add waste plastic in 

concrete so that workability of a concrete increase 

and helps in the reuse of plastic and also reduce the 

scarcity of fine aggregate. 
 

VII. CONCLUSION 

 

The test conducted on material like cement, sand, the 

aggregate having all the results within the permissible 

limit as per IS codes. The compressive value of all 

waste plastic concrete mixture tends to decrease 

below the value for reference concrete mixtures with 

increasing the water plastic ratio at all curing ages. 

The flexural strength at each curing age decreases 

with the increase of waste plastic and aggregate ratio. 

Similar trends can be attributed to the decrease in 
adhesive strength between the surface of water plastic 

particle and the cement paste. The main benefit of 

this project is workability it will be increased because 

the plastic has been less absorbing water content. And 

reduce the pollution of the environment, scarcity of 

the fine aggregate and reduce the cost of material 
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