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Abstract— Light weight concrete is useful for minimizing the 

dead load of structure and thus reducing the overall cost of 

the project. Expanded polystyrene beads can be used with the 

conventional concrete making materials to produce 

lightweight polystyrene aggregate concrete, having a wide 

range of performance characteristics. EPS has been used in 

engineering applications since at least the 1950s. It is as light 

as that density is about a hundredth of that soil. The 

polystyrene aggregate to produce lightweight structure 

concrete with the unit weight varying from 1200 to 2000 

kg/m3. It has good thermal insulation properties because 

lighter the concrete, the lower the thermal conductivity. 
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I. INTRODUCTION 

EPS (DEFINITION): EPS known as expended polystyrene is 

a rigid cellular plastic originally invented in Germany in 

1950. It has beeen 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. It has an 

expanding agent which increases the volume of the mixture 

and simultaneosusly reduces the dead weight of the mixture. 

The main features of the lightweight concrete are its low 

density and low thermal conductivity.  Lighter the weight 

may decrease the overall cost of the constuction. So it is 

beneficial for low cost house application.  

II. LITERATURE REVIEW 

DanetiSaradhiBabua et al. investigated the effect of 

polystyrene aggregate size on strength and moisture 

migration characteristics of light weight concrete. The study 

covers the use of expanded polystyrene (EPS) and un-

expanded  polystyrene (UEPS) beads as light weight 

aggregate in concrete that contains fly ash as a supplementary 

cementitious material. Lightweight concrete with wide range 

of concrete densities (1000-1900 kg/m3) were studied mainly 

for compressive strength, split tensile strength, moisture 

migration and absorption. The results indicate that for 

aggregate size and concrete density, concrete with UEPS 

aggregate exhibited 70% higher compressive strength than 

EPS aggregate. EPS aggregate concrete with small EPS 

aggregate showed higher compressive strength and the 

increase in compressive strength was pronounced in low 

density concrete when compared with high density concrete. 

The UEPS aggregate concrete exhibited brittle failure similar 

to normal weight concrete (NWC), whereas, gradual failure 

was observed in EPS concrete. Moreover, the moisture 

migration and absorption results indicate that the EPS 

concrete containing bigger size and higher volumes of EPS 

aggregate show higher moisture and absorption. 

SaradhiBabua et al., concluded that Lightweight concretes 

can be produced by replacing the normal aggregates in 

concrete or mortar either partially or fully, depending upon 

the requirements of density and strength levels. The present 

study covers the use of expanded polystyrene beads as 

lightweight. 

Aggregate, both in concrete and mortar. The main 

aim of this  programme is to study the these mechanical 

properties of EPS concretes containing  fly ash and compare 

the results with concretes containing  OPC alone as the 

binder.  The effects of EPS aggregate on the green and 

hardened state characteristics of concretes containing fly ash 

were evaluated. The compressive strength of the EPS 

concretes containing fly ash show a continuous gain even up 

to 90 days, unlike that reported for OPC in literature. It was 

also founded that the failure of these concretes both in 

compressive and split tension was gradual as was observed 

earlier for the concretes containing plastic shredded 

aggregates. The stress-strain relations and the corresponding 

elastic modulus were also investigated. 

Hemant K. Sarje and Amol S. Autade has examined 

about the process of developing Lightweight concrete. This 

paper focuses on the compressive test, water absorption and 

flexural tests. The main fortes of lightweight concrete is its 

low density and low thermal conductivity which 

simultaneously reduces the dead load and increases the 

building rate, by mixing fly ash and aerating agents like 

kemelite- P;.R. Protein based foaming agent. 

Lakshmi kumar Minapu etal, studied lightweight 

concrete as a great replacement for construction purpose. 

Light weight concrete plays a vital role in reducing the 

density and increasing the thermal insulin. This paper also 

focuses on the mechanical properties of structural grade 

concrete M30, using lightweight aggregate as a partial 

replacement to coarse aggregate and mineral admixtures like 

fly ash and silica fume. 

Abhijit Mandlik, Tarun Sarthak Sood, etal, studied 

about the use of lightweight concrete using EPS. It can be 

used in various construction fields like repairing wooden 

floors of old building, carrying walls of low thermal 

conduction, bridge  deck, floating quay, etc. Hence it’s been 

observed that the cost of EPS concrete is less when compared 

to normal concrete. Increase in the EPS beads content to 

normal concrete. Increase in the EPS beads content in 

concrete mixes reduces the tensile strength of concrete. 

Roshan Gawale, Shubham Mishra, Harshal 

Sambare, Jidhnesh Kothari and Prof. Monali Patil 

investigated certain problem statement that currently million 

of tons of waste polystyrene is produced in the world. This 

will ultimately cause pollution and in 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 
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problem of disposing this ultra-light solid waste but also helps 

preserve natural resources. 

The strength of light weight concrete using EPS 

beads are low for lower density mixture. This resulted in 

increment of voids throughout the sample caused by the Air 

entraining admixture. Thus the decrease in compressive 

strength of concrete. Initial finding have shown that the light 

weight concrete using EPS beads has a desirable strength to 

be an alternative construction material for the construction of 

partition wall, foot path, parapet wall, bed concrete. 

W.C Tang et al., studied the creep behavior of 

polystyrene aggregate concrete (PAC). The creep recovery of 

PAC was determined experimentally and is compared with 

normal concrete. The parameter includes polystyrene 

aggregate (PA) content, curing and storage conditions. The 

ultimate creep strains for the polystyrene aggregate concrete 

were estimated using hyperbolic expression and are 

compared with other common prediction models for normal 

weight concrete. The experiment shows that creep of 

polystyrene aggregate concrete increased with the increase in 

PA content in the mix. The ratios of creep recovery to creep 

strains decreased slightly with an increase in PA content. The 

curing and storage conditions showed remarkable influences 

on the creep of PAC, but not for its creep recovery. 

Ganesh Babu and Saradhli Babu concluded that 

lightweight concrete can be produced by replacing the normal 

aggregate with lightweight aggregate, either partially or fully, 

depending upon the requirements of density and strength. The 

present study covers the use of expanded polystyrene (EPS) 

BEADS as lightweight aggregate both in concretes and 

mortars containing silica fume as a supplementary 

cemenitious material. The main objective of this project is to 

study the strength and the durability performance of 

concretes. These mixes were designed by using the efficiency 

of silica fume at different ratios. The resulting concretes were 

seen to have densities varyings from 1500 to 2000 Kg/m3, 

with the corresponding strengths varying from 10 to 21 Mpa. 

The rate of strength gain for these concretes shows that an 

increase in the percentage of silica fume increases the 7-day 

strength. This was observed to be about 75%, 85%, and 95% 

of the corresponding 28-day strength at the silica fume 

replacement level of 3% , 5%, and 9%, respectively. The 

results of absorption, at 30 min and the final absorption, 

shows that the EPS mixes made with sand has lower levels of 

absorption compared to the mixes containing normal 

aggregates. Further, the absorption values were seen to be 

decreasing with increasing cementitious content.  The 

performance of these concretes, in terms of theirs chloride 

permeability and corrosion resistance, even at the minimal 

silica fume content level was observed to be very good. 

B. Singh, M. Gupta, Monika Chauhan and S.K 

Bhattacharyya investigated that EPS beads can be effectively 

used as part replacement of the normal aggregates in making 

light weight geopolymer concrete in different densities. The 

mix was cohesive with SBR latex prewetted EPS beads. The 

floating and segregation of EPS can be minimized by using 

low slump of mix and fast setting of geopolymer with 

hardener. The compressive strength and split tensile strength 

decreased with the increase of EPS bead aggregate. 

III. CONCLUSION 

It is concluded by the previous studies and research that 

partial replacement of aggregate with expanded polystyrene 

(EPS) beads makes the concrete lighter than the conventional 

normal concrete. The strength increases slightly. Durability 

of the concrete also better estimated. This study gives an idea 

to use a waste material in construction work. This study 

forces us to use other waste materials and check for 

construction work. The bearing strength of polystyrene 

aggregate concrete is increased with an increase in the ratio 

of total area to bearing area. With the increase in the 

polystyrene aggregate content, the ratio of the bearing 

strength to the compressive strength increased. 
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