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Abstract 

This experimental study presents the use of plastic-waste as a substitute for coarse aggregates in concrete as an effective way to 

reduce the dead-load of concrete and reduce the pollution due to plastic-waste. This paper emphasizes on using the plastic-waste 

such as, Polypropylene (PP), Polyethylene (PE) and Polyethylene Terephthalate (PET) to substitute the coarse aggregates in 

concrete to lower the density of concrete. In addition to plastic-waste, Aluminum powder is also used to minimize the weight of 

concrete and plastic itself is lighter than conventional coarse aggregates which results in lightweight concrete. The ill-effects of 

rock blasting and mining can be decreased which result in deterioration of mountains and danger to various animals and 

inhabitants in the surrounding area. Pollution due to plastic waste is increasing daily around the globe and should be controlled 

by recycling the waste plastic and using it as coarse aggregate in concrete. Light weight concrete will decrease the overall weight 

of structure and the amount of steel to be used in concrete will reduce. This will result in optimizing the overall cost of the 

structures which are made up of concrete. Ultimately, using waste material to replace coarse aggregates in concrete will add new 

dimension in concrete mix design and Reinforced concrete structures (R.C.C). If used globally, it will aid in transforming the 

construction industry, by reducing the cost and providing Green buildings.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Concrete is a building material utilized all over the world for construction of concrete structures and reinforced-concrete 

structures (R.C.C). Coarse aggregate is the vital constituent of the concrete used in construction of concrete buildings. Concrete 

present in any type of structure represents a very high magnitude of the total overall load of the structure. Utilization of light 

weight concrete has numerous advantages. Minimizing the dead load of concrete structures is of vital importance in earthquake 

prone regions, for high rise buildings and special concrete structures. Less amount of steel is required for light weight structures 

which results in reducing the total cost of construction of concrete structures. Transportation of pre-cast light weight elements is 

easier than conventional concrete. Light weight structures have better sound insulation and fire resistance. Speed of construction 

is faster than conventional concrete. It is clearly advantageous to reduce the density of concrete [1]. Light weight concrete is 

produced mainly by using aggregate of low specific gravity instead of normal weight aggregates or by introducing large voids 

within the concrete or by omitting the fine aggregate from the concrete mix to produce no-fines concrete [2]. 

 Disposal of plastic in environment is an issue due to its extremely low biodegradability and presence in large quantities. 

Primary objective of this paper is to use plastic waste such as Polyethylene (PE), Polyethylene terephthalate (PET) and 

Polypropylene (PP) in the concrete mix to reduce the dead load of concrete and minimize overall density without any significant 

effects on its other properties such as compressive strength. Substituting the coarse aggregates in concrete with Polyethylene 

(PE), polyethylene terephthalate (PET) and Polypropylene (PP) which have low specific gravity, will result in light weight 

concrete. Additionally, it will reduce the environmental issues and the problems of dumping the plastic waste. This will help to 

fight against the growing pollution all over the globe. Secondarily, Aluminium powder was used to produce autoclaved aerated 

concrete [3]. Aluminium powder used was atomized. The fine powder of aluminium reacts with the calcium hydroxide in the 

cement and produces hydrogen-gas. Hydrogen gas in the concrete mix results in cellular structure and makes the concrete lighter 

than the conventional concrete. This light weight concrete can be effectively used to transform the concrete mix design and aid in 

improving the current environmental situation around the globe.  

 A combination of these methods was investigated to reduce the dead load of concrete by using light weight Polyethylene (PE), 

Polyethylene terephthalate (PET) and Polypropylene (PP) waste as aggregates and air entraining agents. Elementally, this will 
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result in economical and sustainable concrete which will transform the construction industry and also will aid in reducing the 

environmental issues and pollution due to plastic waste.  

 The rest of this paper is organized as follows: Section II gives a description of the proposed in detail. Section III reports the 

experimental results and analysis. Finally, the conclusions are presented in Section IV.   

II. METHODOLOGY 

 Minimizing The Dead-Load Of Concrete Using Plastic Waste: A.

There are numerous types of industrial plastic waste materials. The use of such materials in concrete is economical and helps in 

reducing disposal concerns. Collection of such waste is feasible and easily available. Hence Plastic waste such as Polypropylene 

(PP), Polyethylene terephthalate (PET) and Polyethylene (PE) can be used as a replacement of coarse aggregate in concrete 

which has low specific gravity to make light green concrete. Polypropylene (PP), Polyethylene terephthalate (PET) and 

Polyethylene (PE) waste was collected from the plastic industry. Waste was cleaned and melted into aggregates having particles 

of size 20mm. These particles were used as a replacement for coarse aggregates in concrete. Following properties of plastic 

waste determined in laboratory. 
Table - 1 

Properties of Materials 

Sr. No. Property 

Types of Plastic-Waste used 

PE PP PET 

1 Density (Kg/m3) 910 to 925 946 1380 

2 Specific Gravity 0.92 0.9 1.3 

3 Melting Point(0celsius) 1050 to 1150 850 to 1450 2600 

PE Polyethylene 

PP Polypropylene 

PET Polyethylene terephthalate (PET) 

 

Table - 2 

Properties of Aggregate 

Physical Properties Coarse Aggregate Fine Aggregate 

Specific Gravity 2.79 2.34 

Bulk Density 1600 Kg/m2 1700 Kg/m2 

Fineness Modulus 4.65 2.2 

Water Absorption 0.47% 0.24% 

Free Moisture (%) NIL 2 

 

 Minimizing the Dead Load of Concrete using Aluminium Powder: B.

Dead load of concrete is reduced by using Aluminum powder which is used to produce autoclaved aerated concrete by a 

chemical reaction generating gas in fresh concrete. So that when the concrete, it contains gas bubbles. Aluminum powder of 

about 0.5% is added. The powder is made from foil scrap waste and is of microscopic flaky shaped aluminum particles. 

Aluminum powders that contain fractions finer than 100µm were used as it is important in order to obtain mechanical properties 

of the aerated concrete [4]. 

 Tests were carried out for replacing coarse aggregates by 25%, 50%, 75% and 100% plastic waste in concrete. Mixture of such 

wastes was used to reduce the dead load of concrete by using light weight plastic waste and other waste material resulting in 

economical and sustainable concrete. Ultimately the aim is achieve green concrete and reduce pollution due to Plastic-waste all 

over the Globe. Plastic and aluminium powder when used together are very effective in minimizing the dead load of concrete as 

both have the properties to aid in reduction of density of concrete. 
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III. RESULTS 

Following results were obtained from the investigation with an aim to achieve lightweight concrete. The Density of concrete was 

reduced with increase in Polypropylene (PP), Polyethylene terephthalate (PET) and Polyethylene (PE) content in concrete, which 

proves that the weight of concrete was decreased and lightweight concrete was obtained. Concrete Cubes were tested in 

compression testing machine (CTM) to obtain the compressive strength of concrete. 
Table - 3 

Density of Concrete 

Replacement of sand in % Average density of concrete Kg/m3 

0 2692 

25 2503 

50 2427 

75 2288 

100 2023 

 

 
Fig. 1: Shows The Compressive Strength Of Concrete Cubes Achieved After 7 Days Of Curing In Water Tank. 

 
Fig. 2: Shows The Compressive Strength Of Concrete Cubes Achieved After 28 Days Of Curing In Water Tank 
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IV. CONCLUSION 

Based on the results of the experimental investigation, following conclusions could be drawn as follows:  

In Concrete, Coarse aggregates can be replaced with plastic waste by 25% to 50% to achieve optimum lightweight concrete. The 

Density of concrete was reduced with increase in Plastic waste content in concrete. Using plastic waste such as Polypropylene 

(PP), Polyethylene (PE) in concrete will aid in resolving the environmental issues and the difficulties of dumping the major 

plastic waste will decrease at a considerable rate. This will help to fight against the pollution all over the globe, especially in 

places that face the complications regarding Plastic waste. Also it was noted that using aluminum powder in concrete containing 

will reduce the dead load of concrete which is of vital importance. Ultimately, the use of such plastic waste material cuts down 

the cost of construction and also the consequence of using plastic scrap in concrete will be beneficial and magnificent. 
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