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Abstract: Microsilica is a very fine pozzolanic material, composed of amorphous silica or ferrosilican produced by electric arc 

furnaces as a byproduct of the production of elemental silicon or ferrosilicon. When microsilica used in concrete, it acts as a 

cementitious materials. The small microsilica particles fill space between the cement past matrix and aggregate particles. Microsilica 

also combines with calcium hydroxide to form additional calcium hydroxide through the pazzolonic reaction. Both are these reaction 

results in a denser, and less permeable materials. Microsilica is specifically used for self compacting concrete and high performance 

concrete. 
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1. Introduction 
 

High strength concrete with a cube compressive strength 

around 100MPa can be easily achieved by incorporating 

microsilica with suitable water reducing agent and suitable 

aggregates. With constant W/C ratio, compressive strength 

of microsilica concrete is normally higher than conventional 

concrete. Researches indicate that the shape of W/C to 

strength curve of microsilica concrete is similar to 

conventional concrete but shifted to a higher level. Optimum 

dosage of silica depends on many factors including type of 

water reducing agent and type of cement. It can be 

determined using trial mixes and, 10% of SF by weight of 

cement is a good starting point. 

 

Hardened Concrete Test 

In order to study the effect on compressive strength when 

microsilica and fly ash is added into self compacting 

concrete as cement replacement, the cube containing 

different proportion of microsilica and fly ash are prepared 

and kept for curing for 3, 7,14 and 28 days. The test are 

conducted on compressive testing machine of capacity 2000 

KN. 

  

Table 1: Mix Proportion 

Mixture 
Cement 

(Kg/m3) 

SF 

(Kg/m3) 

FA 

(Kg/m3) 

Sand 

(Kg/m3) 

CA 

(Kg/m3) 
Water 

SP 

(Kg/m3) 

CC 404   907 1010 194  

CC-1 364 40  907 1010 214  

SCC-A 282 40 80 907 1010 214 9.67 

SCC-B 243 40 121 907 1010 214 9.67 

SCC-C 202 40 162 907 1010 214 9.67 

 

Table: mix proportion for 1 cubic meter of concrete. 

Where, 

CC= Conventional Concrete 

SCC-1= Self Compacting Concrete with 10% Microsilica. 

SCC-A= Self Compacting Concrete wite 10% Microsilica, 

20% Fly Ash, & 2.4% Superplasticizer. 

SCC-B= Self Compacting Concrete wite 10% Microsilica, 

30% Fly Ash, & 2.4% Superplasticizer 

SCC-C= Self Compacting Concrete wite 10% Microsilica, 

40% Fly Ash, & 2.4% Superplasticizer 

SF= Silica Fume or Microsilica. 

FA= Fly Ash. 

CA= Coarse Aggregate. 

SP= Superplasticizer. 

 

2. Compressive Strength 
 

Table 2: CC= Conventional Concrete 

Compressive strength of cubes 

Mix 
Curing  

Period 

Number  

Of Cube 

Compressive 

strength(MPa) 

Average 

Compressive 

strength(MPa) 

M20 3 Days 1 12.21  

  2 9.8 10.25 

  3 8.72  

 7 Days 1 16.13  

  2 13.08 13.95 

  3 12.64  

 14 Days 1 19.18  

  2 17 18.18 

  3 18.3  

 28 Days 1 21.36  

  2 23.54 24.3 

  3 27.9  

 

Table 3: SCC-1= Self Compacting Concrete with 10% 

Microsilica. 

Compressive strength of cubes 

Mix 
Curing 

Period 

Number 

Of Cube 

Compressive 

strength(MPa) 

Average Compressive 

strength(MPa) 

M20 3 Days 1 13.95  

  2 10.9 12.5 

  3 12.64  

 7 Days 1 17.44  

  2 18.3 17.29 

  3 16.13  

 14 Days 1 23.54  

  2 19.18 21.5 

  3 21.8  

 28 Days 1 30.52  

  2 27.9 27.9 

  3 25.28  
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Table 4: SCC-A= Self Compacting Concrete with 10% 

Microsilica, 20% Fly Ash, & 2.4%  Superplasticizer. 

Compressive strength of cubes 

Mix 
Curing  

Period 

Number  

of Cube 

Compressive 

 strength(MPa) 

Average Compressive 

 strength(MPa) 

M20 3 Days 1 10.7  

  2 13.2 12.2 

  3 12.6  

 7 Days 1 18.6  

  2 19.0 18.3 

  3 17.3  

 14 Days 1 20.5  

  2 19.6 20.6 

  3 21.8  

 28 Days 1 25.3  

  2 24.7 25.8 

  3 27.5  

 

 

Table 5: SCC-B= Self Compacting Concrete with 10% 

Microsilica, 30% Fly Ash, & 2.4% Superplasticizer. 

Compressive strength of cubes 

Mix 
Curing 

 Period 

Number  

of Cube 

Compressive  

strength(MPa) 

Average Compressive  

strength(MPa) 

M20 3 Days 1 11.9  

  2 12.6 11.6 

  3 10.3  

 7 Days 1 16.1  

  2 18.5 17.1 

  3 16.7  

 14 Days 1 20.1  

  2 18.2 19.4 

  3 19.8  

 28 Days 1 24.7  

  2 23.6 24.3 

  3 24.6  

 

Table 6:  SCC-C= Self Compacting Concrete with 10% 

Microsilica, 40% Fly Ash, & 2.4% Superplasticizer 

Compressive strength of cubes 

Mix 
Curing 

 Period 

Number  

of Cube 

Compressive 

strength(MPa) 

Average Compressive 

strength(MPa) 

M20 3 Days 1 9.3  

  2 10.5 10.3 

  3 11.2  

 7 Days 1 13.2  

  2 14.6 14.1 

  3 14.4  

 14 Days 1 16.5  

  2 18.7 17.7 

  3 17.8  

 28 Days 1 20.9  

  2 22.5 21.51 

  3 21.2  

 

 
Figure 1:  Compressive strength of SCC mixes at various 

ages 

 

Where, 

CC= Conventional Concrete 

SCC-1= Self Compacting Concrete with 10% Microsilica. 

SCC-A= Self Compacting Concrete wite 10% Microsilica, 

20% Fly Ash, & 2.4% Superplasticizer. 

SCC-B= Self Compacting Concrete wite 10% Microsilica, 

30% Fly Ash, & 2.4% Superplasticizer 

SCC-C= Self Compacting Concrete wite 10% Microsilica, 

40% Fly Ash, & 2.4% Superplasticizer 

 

3. Conclusion 
 

On the basis of experimentation work carried out, the 

following conclusions are drawn: 

1) 10% replacement of microsilica for cement makes a 

good strength of concrete. 

2) The compressive strength for design mixes 3 Days, 7 

Days, 14 Days, 28 Days are obtained 11.6MPa, 

17.1MPa, 19.4MPa, 24.3MPa respectively using 10% of 

Microsilica and 30% 0f Fly Ash for 53 grade of cement. 

3) Compressive strength of conventional concrete is 

obtained nearly equal to the compressive strength of 

Self Compacting Concrete using 10% Microsilica, 30% 

fly ash and 2.4% super plasticizer. 

4) SCC with 10% of Microsilica & 30% of Fly Ash 

replacement the fresh properties & compressive strength 

were good, after increase the % of Fly Ash above 30% 

the compressive strength of a concrete is decrease. 

5) Fly ash is very cheap, it can be used successfully in 

place of cement, it gives good results at very low 

content. 
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