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ABSTRACT 

 Solid waste management is one of the major environmental concerns in our country now a days  The 

present study covers the use or recycled plastics as replacement of coarse aggregates in concrete. The 

main aim of the study is to investigate the change in mechanical properties of concrete with the addition 

of plastics in concrete. Along with the mechanical properties, thermal characteristics of the resultant 

concrete.  

 It is also studied It is found that the use of plastic aggregates results in the formation of lightweight 

concrete. The compressive, as well as tensile strength of concrete reduces with the introduction of 

plastics. The most important change brought about by the use of plastics is that the thermal conductivity 

of concrete is reduced by using plastics in concrete. Therefore, it can be said that recycled plastics can be 

used for thermal insulation of buildings 

Introduction 

Research concerning the use of by-products to 

augment the properties of concrete has been 

going on for many years. In the recent decades, 

the efforts have been made to use industry by-

products such as fly ash, silica fume, ground 

granulated blast furnace slag (GGBS), glass 

cullet, etc., in civil constructions. The potential 

applications of industry by-products in concrete 

are as partial aggregate replacement or as partial 

cement replacement, depending on their 

chemical composition and grain size. The use of 

these materials in concrete comes from the 

environmental constraints in the safe disposal of 

these products. 

Big attention is being focused on the 

environment and safeguarding of natural 

resources and recycling of wastes materials. 

Actually many industries are producing a 

significant number of products which 

incorporate scrap (residues). In the last 20 years, 

a lot of works concerning the use of several 

kinds of urban wastes in building materials 

industrials process have been published. Many 

researches have been extended to study new 

kinds of wastes to investigate deeply particular 

aspects. The addition of wastes, apart from the 

environmental benefits, also produces good 

effects on the properties of final products. 

One of the new waste materials used in the 

concrete industry is recycled plastic. For solving 

the disposal of large amount of recycled plastic 

material, reuse of plastic in concrete industry is 

considered as the most feasible application. 

Recycled plastic can be used as coarse aggregate 

in concrete. However, it is important to 
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underline that re-using of wastes is not yet 

economically advantageous, due to the high 

costs of transport and its effect on the total costs 

of production. Moreover, it is important not to 

neglect other costs, directly referable to the kind 

of wastes, due, in particular, to the need of 

measuring gas emission, during firing, and the 

presence of toxic and polluting elements. 

Materials used 

 MATERIALS USED 

 Cement 

Cement is a fine, grey powder. It is mixed with 

water and materials such as sand, gravel, and 

crushed stone to make concrete. The cement and 

water form a paste that binds the other materials 

together as the concrete hardens. The ordinary 

cement contains two basic ingredients namely 

argillaceous and calcareous. In argillaceous 

materials clay predominates and in calcareous 

materials calcium carbonate predominates. Basic 

composition of cement are shown in Table 3.1. 

 

 

Grade 53 Ultra Tech cement was used for 

casting cubes and cylinders for all concrete 

mixes. The cement was of uniform colour i.e. 

grey with a light greenish shade and was free 

from any hard lumps. Summary of the various 

tests conducted on cement are as under given 

below in Table 3.2. 

Fine Aggregates 

The sand used for the experimental programme 

was locally procured and conformed to Indian 

Standard Specifications IS: 383-1970. The sand 

was first sieved through 4.75 mm sieve to 

remove any particles greater than 4.75 mm and 

then was washed to remove the dust. Properties 

of the fine aggregate used in the experimental 

work are tabulated in Table 3.3. The aggregates 

were sieved through a set of sieves as shown in 

Fig. 3.1 to obtain sieve analysis and the same is 

presented in Table 3.4. The fine aggregated 

belonged to grading zone III. 

Coarse aggregates 

The material which is retained on BIS test sieve 

no. 480 is termed as a coarse aggregate. The 

broken stone is generally used as a coarse 

aggregate. The nature of work decides the 

maximum size of the coarse aggregate. Locally 

available coarse aggregate having the maximum 

size of 20 mm was used in our work. The 

aggregates were washed to remove 

dust and dirt and were dried to surface dry 

condition. The aggregates were tested per Indian 

Standard Specifications IS: 383-1970. The 
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results of various tests conducted on coarse 

aggregate are given in Table 3.5 and Table 

3.6.shows the sieve analysis results. Plate 3.1 

shows the sieve shaker apparatus used for the 

sieve analysis of aggregates 

 

 

 

Plastics Aggregates 

Recycled plastic was used to replace coarse 

aggregates for making concrete specimens. 

These aggregates were available in three 

different sizes as shown in Plate. 3.2. The sieve 

analysis of these aggregates were carried out 

individually and is presented in Table 3.7, Table 

3.8 and Table.3.9 for coarse, medium and small 

size aggregates, respectively. 
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EXPERIMENTAL INVESTIGATION 

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. 

The concrete cubes were cured at room 

temperature. The values of compressive strength 

obtained are tabulated in Table 4.2 and Fig. 4.2. 

It is clear from the Fig that with the addition of 

plastics, the compressive strength of concrete 

reduces. The average reduction in compressive 

strength is 70%. This reduction in compressive 

strength is attributed to the decrease in adhesive 

strength between the plastic aggregates and the 

cement paste. It is consistent with the 

observation made by other researchers (Choi et 

al 2005, Marzouk at al 2007). 

Also, it can be seen from the figures that for 

control concrete, the compressive strength 

increase with the decease in water-cement ratio. 

It is an obvious fact as per Abrams water-cement 

ratio law, which states that the compressive 

strength of concrete is inversely proportional to 

the water-cement ratio of the mix. However, the 

compressive strength of concrete made with 

plastic is more or less constant. It can be due to 

the fact that due to reduction in bond strength 

between plastics and cement paste, the 

specimens fails due to failure of bond and water-

cement ratio does not play an important role in 

enhancing strength of plastic concrete. Plates 4.2 

and 4.3 respectively shows the typical failure 

patterns of control concrete and plastic concrete. 
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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. The 

values are represented in Table 4.3 and Fig. 4.3. 

It is found that split tensile strength of plastics 

aggregates replaced concrete is less than the 

control concrete at all the water-cement ratios. 

This observation is similar to the one made in 

compressive strength test. The average reduction 

in split tensile strength of plastic concrete is 

78%. 
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CONCLUSIONS 

Following are the conclusions can be made 

based upon the studies made by various 

researchers:- 

1.Plastics can be used to replace some of the 

aggregates in a concrete mixture. This 

contributes to reducing the unit weight of the 

concrete. This is useful in applications requiring 

nonbearing lightweight concrete, such as 

concrete panels used in facades.  

2.For a given w/c, the use of plastics in the mix 

lowers the density, compressive strength and 

tensile strength of concrete.  

3.The effect of water-cement ratio of strength 

development is not prominent in the case of 

plastic concrete. It is because of the fact that the 

plastic aggregates reduce the bond strength of 

concrete. Therefore, the failure of concrete 

occurs due to failure of bond between the 

cement paste and plastic aggregates.  

4.ntroduction of plastics in concrete tends to 

make concrete ductile, hence increasing the 
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ability of concrete to significantly deform before 

failure. This characteristic makes the concrete 

useful in situations where it will be subjected to 

harsh weather such as expansion and 

contraction, or freeze and thaw.  

5.The inclusion of recycled aggregates in the 

concrete of the buildings under investigation has 

been shown to be advantageous from an energy 

point of view. The use of [plastic aggregates 

helped in keeping the interior cooler, when the 

outside temperature is raised, as compared to the 

corresponding control concrete. 
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