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Abstract 

 

In the present century considerable attention has been given to use of silicafume as a concrete 

property enhancing material, as a partial replacement of cement. Concrete used in certain 

situation is required to exhibit good abrasion and erosion properties. The resistance against this is 

closely connected with the compressive strength of concrete. In this paper attempt has been made 

to increase the flexural strength of concrete by partial replace of cement by using silicafume with 

different percentage viz 0, 5, 10, 12.5 and 15%. The test results shown that the 10% replacement 

of cement by silica fume shows the good and optimized results. 
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Introduction 

Silica fume is commonly used as a replacement of cement, as an admixture in concrete. 

Economic and environmental considerations played a major role in move forward its usage. 

Silica fume composed of submicron particles of silicon dioxide, is produced by electric arc 

furnaces as a by-product waste of the production of metallic silicon or ferrosilicon alloys. Silica 

fume incorporation could enhance the strength of concrete and concrete basic properties in both 

the fresh and hardened states. It improves compressive strength, durability, flexural strength, 

tensile strength, depletion of cement alkalis, resistance to chloride and sulphate penetration 

Nassif et al., 2003; Demirboga and Gul, 2006; Gonen and Yazicioglu, 2007; Sata et al., 2007. 

Yazici, 2008. The rapid development in the use of silica fume is capable to its positive outcome 

on the mechanical properties of the cementitious composites. The use of fly ash and silica fume 

in concrete has been reported [6-10]. 

 

 Materials Used  

Cement The Portland Pozzolana Cement conforming was 53 grade used for the preparation of 

test specimens.  

Fine Aggregate The fine aggregate used in this experimental investigation was natural river 

sand confirming to zone II  
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Natural Coarse Aggregate  

Crushed granite aggregates particles passing through 20mm and retained on 4.75mm I.S sieve 

was used as natural aggregates which met the grading requirement. 

 

Cubes of M20 grade concrete and standard size 150×150×500 mm were prepared and tested. 

Cement is replaced by percentage weight by silica fume and cubes are named as A0%, (concrete 

with cement and no silica fume), M5% (concrete with 5% cement is replaced by 5%silicafume) 

similarly M10%, M12.5%, M15%. The chemical properties of silica fume as shown in table1. 

 

Table1 Chemical properties of silica fume 

Item Requirement (%) 

SiO2 97.6 

Al2O3 0.70 

Fe2O3 0.28 

CaO 0.30 

MgO 0.50 

K2O 0.80 

Na2O 0.26 

 

  

Fig 1 silica fume sample and cube failure pattern 

 

Table 2. Test results of flexural strength after 28 days curing 

Type of specimen M0% M5% M10% M12.5% M15% 

Flexural Strength N/mm2 3.2 3.45 3.68 3.48 3.25 
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Fig 2. Flexural strength Strength N/mm

2
 vs Percentage of silica fume content 

 

 

Results and discussion 

It can be seen from the fig 2 the flexural strength of concrete with zero percentage replacement 

of silica fume was found to be 23.5 N/mm
2
. The increasing percentage of silica fume upto 10% 

has significantly enhanced the flexural strength of concrete by 8.93%.  Moreover the 

replacement of silica fume beyond 10% the strength has been decreasing as depicted in fig2. 

Hence optimized and effective replacement has been achieved in 10%. 

 

Conclusion 

Based on the results obtained from the experiment the following conclusion are drawn 

 

Up to 10% replacement of cement by silica fume, the flexural strength (28 days) of M20 grade 

concrete increases, and then, with higher percentage of replacement of cement by silica fume, 

strength decreases. The result values may change due to numerous factors that can affect the 

performance of concrete with or without silica fume.Silica fume can be used as a partial 

replacement of cement material in concrete and such concrete can be used suitably in structural 

applications with economical and environmental benefits.  
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