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Abstract— The modern construction technology is finding 

its importance in objects that have very low weight materials 

which give all the properties and parameters that are equal 

to that of the traditional methods of construction. The solid 

cellular brick technology that lays very significant role in 

preparing the modern construction materials by using mortar 

which are replacing with expanded polystyrene beads 

instead of aggregate materials Such as coarse aggregate (i.e., 

5%, 10%, 15%, 20%, 25%), this project deals with 

preparing of materials that gives masonry standard, like 

absorption, tensile strength, compression strength and other 

inflammable properties that are needed for the construction. 

Also this provides flexibility to have less cracking of walls, 

which happen due to greater adherence these EPS materials 

are very much preventive for moisture. This provides not 

only technical advantages but also it provides commercial 

advantages both for the consumers and also for the vendors. 

The dry polystyrene materials that facilitates for rapid 

elaboration, transportation and quality control that is 

economical, recyclable and has the properties that prevent 

deterioration increasing in its useful life, materials we use in 

this project is MASTER RHEOBULD 920SH which is 

known as super plasticizer that provides less dependence on 

consolidation energy, higher productivity and keeps high 

adhesive properties for providing dry super plasticizer 

concrete for construction. 
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Strength, Compression Strength, Adhesieve Super 

Plasticizer-MASTER RHEOBULD 920SH 

I. INTRODUCTION 

Light weight concretes (LWCs) can be used in various 

construction fields. It can be used for repairing wooden 

floors of old buildings, carrying walls of low thermal 

conduction, etc. For the first applications, the lightest 

possible material is used, i.e., usually it has a specific 

gravity of 0.5, the strength being of less importance. But for 

some structural applications, a compressive strength higher 

than 40MPa, which leads the designer to optimize a material 

with a specific gravity close to1.8. In such a case, 

lightweight aggregates, such as expanded glass or clay, take 

part in the resistance of the composite.  

II. EXPANDED POLYSTYRENE BEADS (EPS BEADS) 

The possibilities offered by new cement-based materials 

suggest that it is possible to improve the compressive 

strength versus the specific gravity, or to reach equivalent 

strength for lower specific gravity. It is proposed to use very 

light weight inclusions, like expanded polystyrene (EPS), 

having a specific gravity of about 0.02 in an ultra- high 

strength matrix having a strength higher than 130MPa. 

However, the mechanical behavior of such a material is 

quite different from that of an ordinary LWC. It is known 

that the stress distribution with in a granular cement-based 

composite depends on the sizes of the inclusions and on the 

respective modulus of the matrix and of the inclusions.  

When the aggregate has a modulus higher than that 

of the matrix, stress concentrations appear in the vicinity of 

the aggregates. However, when dealing with very light 

weight aggregate, like EPS, having a negligible modulus, 

the two-phase models are in their limit of applicability. 

Another way is to refer to models based on porosity, 

assuming that the concrete is described as a matrix 

containing voids (EPS spheres). The aim of this report isto 

achieves a mix design for Lightweight. 

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.  

A. Advantages 

 By comparing with normal concrete, the expanded 

polystyrene concrete is light weight. 

 It is economically lower than normal concrete. 

 It gives a good compressive strength compare to normal 

bricks and equal to the CLC Blocks. 

 It is used to construct partition walls, footpath, Kerbs, 

parapet walls, canal side embankments, floorings, 

gallery sittings etc. 

 Partial EPS concrete is used as slabs like single storied 

buildings and stair case,water tank roofs. 

 The fully EPS concrete used as manufacturing of bricks.  

B. Disadvantages 

 Increasing the EPS beads in concrete mix, it reduces the 

both compressive and tensile strengths of concrete. 

 The cost of EPS concrete near to the normal concrete. 

 The cost of silica fume is high when compare to 

cement.  

III. MATERIALS & THEIR PROPERTIES 

Raw materials required for the concrete use in the present 

work are  

 Cement 

 Coarse Aggregates   

 Fine aggregate 

 Water  

 EPS 

 Silica Fume 
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A. Testing on cement 

The following tests as per IS: 4031-1988 is done to ascertain 

the physical properties of the cement. The results of the tests 

are compared to the specified values of IS: 4031-1988. 

Physical properties of cement 

S. No Property Test results 

1 Normal consistency 29% 

2 Specific gravity 3.10 

3 Initial setting time 92 minutes 

4 Final setting time 195 minutes 

B. Sieve Analysis (Fineness Modulus) 

The process of dividing a sample of aggregates into 

fractions of same particle size is known as a sieve analysis 

and its purpose is to find fineness. The sieve analysis was 

carried out using locally available river sand and tabulated 

in table 4.3. 

Sieve 

size 
Retained 

% 

retained 

Cumulative % 

retained 
%passed 

4.75 ----- ---- ----- 100 

2.36 6.5 0.65 6.5 99.3 

1.18 80.5 8.7 87 91.3 

600 149 23.6 236 76.4 

300 733 96.9 969 3.1 

150 15 98.4 98.4 1.6 

Pan 16 100 1000 0 

C. Test Data for Materials: 

1) Cement used  : OPC 53 grade 

2) Specific gravity of cement  : 3.26 

3) Specific gravity of EPS : 0.002 

4) Chemical admixture : 1.145 

5) Specific gravity of: 

1) Coarse aggregate : 2.69 

2) Fine aggregate      : 2.51 

D. Selection of Water Cement Ratio 

1) From Table 5 of IS 456, maximum water cement 

ratio=0.50 

2) Based on experience, Adopted water cement ratio as 

0.45 

E. Selection of Water Content 

From table 2, maximum water content for 20mm aggregate 

=186 litre (for 25 to 50mm slump range) 

We are considering 50mm slump 

As super plasticizer is used, the water content can b 

reduced up to 30 percent based on trails with super 

plasticizer water content reduction is taken as 30 percent. 

Hence the water content = 151.15 kg/m3. 

F. Calculation of Cement  

Water cement ratio = 0.45 

Cement content    = (152/0.45) = 335.8 kg/m3 

From Table 5 of IS 456, minimum cement content for 

‘severe’ exposure condition = 320 kg/m^3 

Hence 335.8 kg/m3 > 320 kg/m3 

Water content         = 152 kg/m^3 

Water cement ratio = (152/335.8) = 0.45 

G. Proportion of Volume of Coarse Aggregate & Fine 

Aggregate Content 

From table 3, volume of coarse aggregate corresponding to 

20 mm size aggregate and fine aggregate ( Zone 1) for 

water-cement ratio of 0.50=0.60 

In the present case water-cement ratio is 0.40.  

Therefore, volume of coarse aggregate is required to be 

increased to decrease the fine aggregate content. As the 

water-cement ratio  is lower by 0.10, the proportion of 

volume of coarse aggregate is increased by 0.02 (at the rate 

of-/+ 0.01 +,- 0.05 change in the water-cement ratio of 

0.50=0.62 

Volume of coarse aggregate      = 0.61 x 0.9 = 0.549 

Volume of fine aggregate           = 1 - 0.549 = 0.451 

FINAL RATIO 

=335.8:845.5: 071:152(Kg/m3) 

= 1: 2.5: 3.2: 0.45 

IV. EXPERIMENTAL INVESTIGATION 

A. Cube Moulds 

The mould is made of steel and stout enough to prevent the 

distortion. It shall be constructed in such a manner as to 

facilitate the removal of the moulded specimen without 

damage. The size of the moulds is 

150mm×150mm×150mm. 

 

 

V. CURING 

Curing is the procedure in which the cement is shielded 

from loss of dampness and kept inside of a sensible 

temperature range. The consequence of this procedure is 

expanded quality and diminished porousness. Curing is 

additionally a key player in moderating splits in the 

Cement, which extremely affects strength. In this study the 

time of curing is 3days, 7days and 28days. 
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VI. TEST RESULTS 

A. Compressive Strength 

SAM

PLE 

3DA

YS 

(N/m

m2) 

7 DAYS 

(N/mm2) 

28 DAYS 

(N/mm2) 

56 DAYS 

(N/mm2) 

0% 

EPS 
14.52 20.13 31.79 32.02 

5% 

EPS 
12.74 17.67 27.89 28.08 

10% 

EPS 
11.33 15.72 24.81 24.98 

15%E

PS 
9.76 13.54 21.36 21.51 

20% 

EPS 
8.25 11.44 18.05 18.18 

25% 

EPS 
7.03 9.75 15.41 15.51 

1) Compressive Strength for 3 Days 

 
2) For 7 Days 

 

3) For 28 Days 

 
4) For 56 Days 

 
5) Consolidated 

 

VII. CONCLUSION 

1) Hereby, we have observed that the cost of EPS concrete 

is less than while compared to the normal concrete with 

same mix proportion. 

2) Increasing the EPS beads in concrete mix, it reduces the 

both compressive and tensile strengths of concrete. 

3) The replacement by EPS has shown positive application 

as an alternative material in building non-structural 

members, and it also serves as a solution for EPS 

disposal. 

4) By adding the silica fume it increases the setting time 

but it reduces the workability. 

5) Due to reduction of workability of EPS concrete, we are 

going to increase the workability of concrete by adding 

the super plasticizer. 

6) By adding to mix the concrete, content of Silica Fume 

percentage will be mainly depends upon content of 

cement. 

7) For increasing the compressive strength of concrete 

silica fume plays major role 
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8) According to test results, increment the amount of 

applied EPS beads makes increment the electrical 

resistance. 

9) We are taken different proportions of EPS beads and 

coarse aggregate like percentage wise. 

10) In these proportions, EPS concrete gives the good test 

results after 28 days. 

11) By obtaining the test results, we suggest that the EPS 

Concrete is best suitable for non-structural elements like 

partition walls, footpath, kerbs, parapet walls, canal side 

embankments, floorings, gallery sittings etc. 

12) Obtaining the results, we suggest that 80% C.A and 

20% EPS is quite equal to normal concrete, so by using 

this partially replaced concrete in slabs for small 

structural buildings and to reduce cost. 
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