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ABSTRACT 
Author developed a new structural light weight concrete 

by completely replacing coarse aggregate in concrete by 

expanded polystyrene (EPS) beads. Expanded 

polystyrene (EPS) is a lightweight material that has been 

used in engineering applications since at least the 1950s. 

Expanded polystyrene waste in a granular form is used 

as light weight aggregate to produce light weight non-

structural concrete with the unit weight varying from 

950 kg/m³ to 1350kg/m³. This paper reports the results of 

an experimental investigation into the engineering 

properties, such as compressive strength, modulus of 

elasticity, drying shrinkage and creep, of polystyrene 

aggregate concrete varying in density. Factors such as 

water/cement ratio, polystyrene/cement ratio, cement 

content, maturity, compaction, fire, resistance. At the 

end of the study, a procedure for designing EPS light 

weight concrete mixes is outlined. 

 

Keywords: EPS beads, concrete, compression Strength, 

Replacement. 

 

I. INTRODUCTION 

 
EPS or expanded polystyrene is a rigid cellular plastic 

originally invented in Germany in 1950. It has been used in 

packaging solutions since 1958. It is 98% air but the rest is 

made from tiny, spherical EPS beads - themselves made 

only of carbon and hydrogen. Currently millions of tons of 

waste polystyrene is produced in the world. This will 

ultimately cause pollution and is harmful to the ecosystem. 

National and international environmental regulations have 

become more inflexible increasingly which have made it 

expensive to dispose. Therefore using waste polystyrene in 

concrete production not only solves the problem of 

disposing this ultra-light solid waste but also helps preserve 

natural resources. 

 

II. LITERATURE SURVEY 

 
With the rapid development and technological increase, the 

need of substitutes for aggregate in concrete has increased. 

Day by day new materials are being used as replacement of 

aggregates in concrete construction such as expanded glass, 

expanded polystyrene beads, etc. A result has to be 

calculated by taking EPS beads and various tests have 

conducted on it after 7 and 28 days respectively to measure 

the properties of light weight concrete blocks. Lightweight 

concretes (LWCs) can be used in various construction fields. 

EPS beads can be used to produce low density concretes 

required for building applications like cladding panels, 

Partition walls, composite flooring system and load bearing 

concrete blocks. EPS beads can be used to produce low 

density concretes required for building applications like 

cladding panels, curtain walls, composite flooring system, 

and load bearing concrete blocks. 

     Excellent thermal insulation capacity. 

 Easily controllable protection against the impact of 

shocks and drops. 

 Flexibility of moulding. 

 Stable in adverse weather conditions. 

 Neutral for the environment and free of CFC. 

 

III. METHODOLOGY 
 

To achieve the objective of present investigation, extensive 

and comprehensive experimental program has been planned. 

The entire investigation has been classified into various 

distinct phases of work for through and systematic approach. 

These phases of work are as follows. The materials used for 

preparing concrete are selected from those by the 

conventional concrete industry. Materials used for LWC 

using EPS beads are Crush sand stone, cement, Fly ash, EPS 

beads and chemical admixtures. LWC can be designed and 

constructed using a broad range of concreting materials, and 

that this is essential for LWC to gain popularity. 

Cement: The term cement is commonly used to refer to 

powdered materials which develop strong adhesive qualities 

when combined with water. These materials are more 

properly known as hydraulic cements, Portland cement 

being the most important in construction Cement is a fine 

grayish powder which, when mixed with water, forms a 

thick paste. 53 grade Ordinary Portland cement conforming 

to BIS 12269-1987 is used.  

Fly ash: Fly ash or Pulverized fly ash is a residue from the 

combustion of pulverized coal collected by mechanical 

separators, from the fuel gases of thermal plants. 

Crushed Sand Stone: Concreting sands suitable for LWC 

are crushed sand, rounded sands and siliceous sand and 

calcareous sands can be used. The amount of fines less than 

0.125 mm is to be considered as powder. A minimum 

amount of fines (arising from the binders and the sand) must 

be achieved to avoid segregation.  

Chemical admixture: Polycarboxylate ether (PCE) type is 

very efficient dispersants for Calcium Aluminates cement. 

They provide superb workability to the material in the fresh 

state, and excellent physical properties in the hardened state.  

Water: Water is used for mixing and curing as per IS 

456:2000. From durability consideration water cement ratio 

should be restricted as in case of normal concrete and it 

should preferably be less than 0.4 are tested for their 

important properties before utilizing them for making 

concrete. 
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IV. PRELIMINARY INVESTIGATIONS 

OF MATERIALS TO BE USED 

 
Cement, Fly ash, Fine aggregate, Crushed Sand Stone are 

tested for their important properties before utilizing them for 

making concrete. 

Cement: OPC 53 Grade Cement will be required for 

following tests: 

 Standard Consistency 

 Setting Time 

Compressive Strength of Crushed Sand Stone: C.S.S will be 

required for following         tests: 

 Partial Density 

 Particle Absorption  

 Bulk Density 

          Properties of Fine aggregate: 

 Compacted Bulk Density  

 Non compacted  Bulk Density 

          Fly Ash:  Fly ash of grade P-30 will be required for 

following tests: 

 Fineness test  

  Specific gravity 
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