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ABSTRACT 
In the present generation, most of the buildings are being constructed ranging from ordinary residential buildings to sky-scrap 

structures. Invariably in all the structures, concrete plays a important role in construction. Generally concrete is a combination  

of cement, fine aggregate (River sand), coarse aggregate, water and type of admixtures used depends upon the situations. Now-

adays good sand is extracted and transported from near by areas. The extraction of sand has become a serious issue, cause a 

environmental degradation, thereby causing serious threats of flood or diversion of water flow. To overcome from this crisis, 

partial replacement of cement with fly ash and fine aggregate with eps beads can be an economic alternative. This project focuses 

on investigating the characteristics of M25 grade of concrete with cement partially replace with fly ash 25%, 35% and fine 

aggregate replace with eps beads of 0.4%,0.6%, 0.8% respectively.  
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INTRODUCTION 

Now-a-days most important material used in construction is Concrete. In these days a lot of changes occur in concrete. The  Concrete is 

the combination of  cement, water, additives or sometimes superplasticizers. It is artificial material. In the starting stages is soft, ductile 

or fluid, and gradually will be solid. We can consider this concrete as an artificial stone.Cement plays a important role in concrete. 

Dureing these process lot CO2of  produces . It is known that released CO2 is harmful to ecosystem. Now-a-days researchers make efforts 

to minimize industrial emission of CO2. Alternatives to decrease the emission of  CO2  is using of  Cementing Materials (SCM’s) 1.  Fly 

ash is Usually used as supplementary cementing materials. Fly ash is genrally obtained from industries which results less CO2 during 

cement production. 

Fly ash is a by-product of coal burning in power plant, its utilization saves the energy required to product the cement .  This method will 

have major impact on the economic system of any country..  Compare to other materials EPS beat less harmful to environment. In this 

case, EPS beats are used in partial replacement of coarse aggragate. EPS is a light weight plastic material it made of fine spherical 

shaped particles  which are consists of about 98% and 2% polystyrene .lightweight concrete with EPS beads are used for reduce self-

weight in structure, curtain wall, cladding panels, till – up panels, and to produce load bearing concrete blocks          

                              

MATERIALS  The materials used in the experimental investigation include.  

1. Fly ash      coal is  the main ingredient in major industries worldwide. Coal has been used as a fuel for generating electricity, 

manufacturing of steel and in operating few automotive. On the burning of coal, ash is produced in small dark flecks known as “fly 

ash”. This fly ash is driven out through boilers together with flue gases. As it consists of fine particulate matter, it is also known as 

“pulverized flue ash”.Fly ash increases the strength of concrete due to its pozzolanic reactivity. However, the pozzolanic reaction 

proceeds slowly, the initial strength of fly ash concrete tends to be lower than that of concrete without fly ash (Lamond 1983). Due 

to continued pozzolanic reaction, concrete develops greater strength at later age, which may exceed that of concrete without fly ash. 

It should be noted that pozzolanic reaction could proceed only in the presence of water. Water should be provided frequently. The 
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ordinary or high-performance concrete contains 20 to 40% fly ash and high. The roller compacted concrete contains 60 to 70% fly 

ash, the cellular light weight concrete contains 20 to 40% fly ash and the high-volume fly ash concrete contains 50 to 70% of fly 

ash. The properties of fly ash mixed cement possess long term strength, better workability, higher impermeability. less heat of 

hydration, corrosion resistance, high resistance to aggressive environment and more durability. 

 

2. EPS Beads 
This  results of an investigation study on the effects of using expanded polystyrene beads (EPS ) in a lightweight concrete as a partial 

aggregates. In this project eps beads are partially replaced of aggregate.  

Expanded Polystyrene (EPS) used in the project was in the form of ‘EPS Beads’ which is spherical in shape with size varying in between 

4 mm to 6 mm in diameter. Eps beads are formed of pre-extended Polystyrene globules. It offers a non-hydroscopic nature and does not 

absorb moisture from the atmosphere. 

 
 

 

3.  CEMENT     :  
Cement is anhydrous material with no reaction when it is in dry condition. The oxide form of silica, lime alumina reacts to form complex 

compounds. It has ability to bind the materials such as aggregates to maintain homogeneity of the mixture. On continuous reaction with 

water, it imparts strength and durability in hardened stage.        

      

Physical Properties of Cement 

Physical properties Test result Requirement as per IS 12269 (1987) 

Specific gravity 3.14 - 

Fineness (%) 3 Max 10% 

Normal consistency 31% - 

Initial setting time (min) 92 Min. 30 min 

Final setting time (min) 325 Max. 600 min 

 

 4.Coarse aggregate 20 mm size of coarse aggregate is taken, confirming to IS 383-1970 was used. The specific gravity and fineness 

modulus were found to be 2.7 and 3.28 respectively. The used coarse aggregate .                                                                                                                                            

 

5. Fine aggregate 

The fine aggregate (sand) used throughout the experimental work was obtained from the river college CT laboratory. The specific particle 

size structure of the sand was prepared as per   the I.S.Code 650-1966 and I.S. Code 383-1970.                                                                                                                                                       

 

III  Mix design calculations: 

 

Cement grade = OPC 53 

Specific gravity of cement =3.2 

Specific gravity of fine aggregates=2.52 

Specific gravity of coarse aggregates=2.68 

Assuming Slump = 100mm 
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Zone ii sand confirming & Cement content: 350 kg/m3 – 450 kg/m3 

The following is used to design the concrete 

Step 1: Target Mean Strength 

 65.1'

ckck ff  = 6.625  

                 = 6.31  

 

Step 2: W/C Ratio   31.6 N/mm2 compressive strength of concrete  is  obtained by takeing       of w/c 0.47 from 

the graph specified by IS10262-2019. 

 w/c ratio  0.45 is taken From the Table 5 of Is 456 - 2000, for moderate condition. 

 Hence, min of two values i.e., 0.45 is taken as w/c ratio. 

 

Step 3: Water Content  From Table 4 of IS10262-2109, assume 20mm of aggregate is been used and hence max 

water content is 186 kg's, slum is assumed to be 100mm and hence water should be increases by 6% 

    Water content = 16.19706.1186   

Step 4: Calculation of Cement Content 

45.0
c

w
hence, 

13.438
45.0

16.197
c  

from table of IS456,  

minimum cement content is 320 and hence we take 438.13 Kg/m3 

 

Step 5:  Coarse Aggregate and Fine Aggregate Calculation 

From IS 10262-2019, table 5: classified the zone of fine aggregate as Zone II and corresponding volume of coarse 

aggregate for 20mm size is 0.62 if w/c is 0.5 but our w/c is 0.45. 

i.e., Volume of CA per unit volume of TA= 0.62 + (0.01 x 1) 

      = 0.63 

Therefore, the volume of FA per unit volume of TA  =1-0.63 = 0.37 

 

Step 6: Mix Proportion 

volume of concrete = 1m3 

volume of cement = 
)10002.3(

13.438


 

                              = 0.136m3 

volume of water = 197.16 

                           = 0.197m3  

Volume of air voids = 0.01 (from table 3 IS10262-2019) 

Absolute weight of all materials except total aggregates = 1 - (0.136 + 0.197+0.01) 

                                                                                          = 0.657 

Mass of coarse aggregate = 0.657×0.63×2.68×1000 

           = 1109.27 kg/m3 

  

Mass of fine aggregate = 0.657×0.37×2.52×1000 

       = 612.58 kg/m3  

Step 7: Mix Ratio 

438.13: 612.58: 1109.27 

1:1.39:2.53 

 

438.13: 612.58: 1109.27 1:1.39:2.53 
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   Table 4.8: Design proportions of materials for M25 grade concrete 

Item name As per mixed 

Design (kg/m3) Cement 438.13 

Fine aggregates 612.58 

Coarse aggregates 1109.27 

water 197.16 
 

 

IV  Mix Proportions  

M25 grade of concrete is considered. Natural sand is replaced with EPS beads with various percentages 0%, 0.4%, 0.6%, 0.8%. Cement 

is replaced with Fly ash by 25%, 35%. The mix design for concrete is carried out as per IS 10262-2019. Details of mix proportion for 

M25 concrete given below: 

Volume of the cube = 1.1 X (0.15)3  = 3.7125 X 10-3  

Volume of the cylinder = 5.3014 x 10-3  x 1.1 = 5.83 X 10-3   

 

 

Table 4.9: Mix proportions for 1cube preparation 

MIX  FLYASH% 

– EPS 

beads % 

CEMENT 

(gm) 

FLYASH 

(gm) 

Fine 

aggregate 

(gm) 

EPS 

beads 

(gm) 

CA 

(gm) 

WATER 

(ml) 

M0 0-0 1626 0 2270 0 4120 732 

M1 25 – 0.4 1219.5 406.5 2260.92 9.08 

M2 25 – 0.6 2256.38 13.62 

M3 25 – 0.8 2251.84 18.16 

M4 35 – 0.4 1056.9 569.1 2260.92 9.08 

M5 35 – 0.6 2256.38 13.62 

M6 35 – 0.8 2251.84 18.16 

                                                                                                                            

                     

 

 

Table 4.10: Mix proportions for 1cylinder preparation 

MIX FLYASH% 

– EPS % 

CEMENT 

(kg) 

FLYASH (gm) FA 

(gm) 

EPS 

(gm) 

CA 

(kg) 

WATER 

(lit) 

M0 0-0 2.55 0 3571 0 6.46 1.15 

M1 25 – 0.4 1.912 637.5 3556.72 14.28 

M2 25 – 0.6 3549.58 21.42 

M3 25 – 0.8 3542.44 28.56 

M4 35 – 0.4 1.657 892.5 3556.72 14.28 

M5 35 – 0.6 3549.58 21.42 

M6 35 – 0.8 3542.44 28.56 

 

Casting of cubes  

 For the preparation of cube specimens, the mixed concrete is poured into the cube moulds made of steel of dimensions of 150 X 150 X 

150mm. The moulds are cleaned and greased to avoid sticking of concrete to the moulds and tighten the bolts to prevent leakage of 

concrete.  

The concrete is put in layers into the moulds till the surface and leveled. The specimens are allowed to dry up for 24hrs. 

 Casting of cylinder 

The specimens are prepared by pouring the mixed concrete in the moulds of 150mm dia X 300mm height. The specimens 

are de-moulded after 24hrs. 
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Curing  The next stage is curing  of the specimens. It is an important phase as the water for hydration is to be maintained 

in the specimens. Proper curing gives good strength to the concrete. So, after removing from the moulds the specimens are 

transferred to the curing tank containing water free from impurities and cured for 28 days. 

                                                                                              

Split Tensile Strength of Concrete                                     

 
Fig1. Tensile strength Vs % (fly ash – EPS %)                                                                                               

               

                                      

 

Slump cone test 

 
 Fig 2. Slump Values Vs % MIX 

 

    Compressive strength test 

The compressive strength values of the concrete for replacement of fine aggregate with EPS beads by 0, 0.4, 0.6, 

0.8% and cement with fly ash 25, 35% are shown in table 6.2 and graphically represented 
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                               Fig 3.   Compressive strength Vs % (fly ash – EPS %)            

 

V    CONCLUSIONS 

 

 

1. The cement replacing 25% with fly ash and fine aggregate with eps beads with 0.6% given the higher compressive 

and split tensile strength compare to the all-other mixes including control mix (0% replacement). The percentage 

increment of compressive and tensile strength are 25.35% and 26.76%. 

 

2. The cement replacing 25, 35% with fly ash and fine aggregate with eps beads with 0.4, 0.6, 0.8 % given that, 

increasing replacement the water absorption value decreases.  The least water absorption value for compressive and 

split tensile strength compare to the all-other mixes including control mix (0% replacement). The percentage 

increment of compressive and tensile strength are 25.35% and 26.76%. 

 

3. The cement replacing 25, 35% with fly ash and fine aggregate with eps beads with 0.4, 0.6, 0.8 % given that, 

increasing replacement the water absorption value decreases.  The least water absorption value for 35% replacement 

cement with fly ash and 0.8% replacement fine aggregate with EPS beads 
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