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The world is progressing and this progress requires both technological and 
infrastructure development. Still this development should not be on the cost of non-
renewable resources, moreover it should not result in biological waste. Concrete is a 
major concentration material which is the combination of many materials may consist 
of the byproducts of the other processes called Supplementary cementitious material 
(SCM). The SCMs have the ability to switch specific amount of cement and still ready 
to show building material property, therefore reducing the value of victimization 
hydraulic cement. The waste materials, which can be used as SCMs like ash, silica 
oxide fume, ground granulated blast furnace slag, steel slag etc. The use of those 
byproducts not solely helps to utilize these waste materials however also enhances 
the properties of concrete in fresh and hydrated states. Micro silica or silica fumes, a 
very fine non-crystalline material is very good as filler material to provide good 
strength. In this study a trial has been created to extend the strength of concrete by 
exchange cement with 0%, 5%,10%,15% and 20% for silica fumes. The compressive 
strength was checked for the mentioned design mixes. It is found that an optimum 
replacement of V-day of small silica oxide to it of cement (by weight) will increase the 
strength of concrete to half-hour. Further addition of small silica oxide shows a 
decreasing trend. 
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1. Introduction 

The history of concrete dates back to therein of the 

Greeks and Romans, since thentill today in the fields of 

concrete technology developments strive towards the 

achievement of higher and higher strength concrete. 

Concrete may bea material that basically consists of 

cement, coarse mixture (CA) offers the amount to the 

concrete, fine aggregate (FA)for filling the voids and water 

for setting the cement. The properties of concrete in terms 

of its strength, durability and economy depends on the 

varied properties of its ingredients, conjointly on the 

combination style standards, method of preparation, 

handling and curing conditions. Economization is nowadays 

done by replacing cement with cheap, waste and recycled 

products. Micro-silica is a by-product from the silicon 

carbide and metallic industries where it is recovered from 

the exhaust of electric furnaces. Silica fume is an ultrafine 

airborne material with spherical particles less than 1μm in 

diameter, the average being about 0.1 μm, acts as a filler 

and as cementitious agent. The silica fume also combines 

with calcium hydroxide to the form additional calcium 

hydrate which is denser, stronger and less permeable 

material. Vermaet.al. found that silica fume increases the 

strength of concrete more 25%. Pandit et.al. concluded that 

addition of micro silica to concrete increases the strength of 

more than 17% due to their pozzolanic properties and 

reduces the permeability of concrete. Ghutkezet.al. found 

that silica fume has been recognized as apozzolanic 

admixture that's effective in enhancing the mechanical 

properties to an excellent extent.  

 

2. Materials And Methodology 

The detailed of the properties of the materials used, the 

method followed to design the experiment and the test 

procedures followed have been explained here.  

 

2. 1 Materials 

2.1.1. Cement 

The cement used is Ordinary Portland Cement of ACC 

brand of 43 grade in the present study which surpasses BIS 

Specifications (IS 8112-1989) on compressive strength levels. 

The specific gravity was 3.0%, fineness was 2.05%, normal 

consistency was 34% 

 

2.1.2. Fine Aggregate 

Locally obtainable silica sand (IS: 383-1970) has been 

used. The bulk density of sand is 2640 kg/m
3
, specific gravity 

was 2.57, fineness was 3.08. 

 

2.1.3. Water 

Tap water was brought into use for this experiment 

havingspecific gravity 1.00. 

 

2.1.4. Superplasticizer: - 

In this experiment for improvement of the workability of 

concrete, super plasticizer- 

CONPLAST-SPz430 in the form of 

sulphonatedzNaphthalene polymers 

 

2.1.5. Silica Fumes: - 

Silica fume used was the by-product of the semiconducting 

material and ferrosilicon alloy production having spherical 

particles with a median particle diameter in the range of 120-

200 nm. Prepared by reduction of high purity quartz (SiO2) in 

electric discharge furnaces at temperatures in more than a 

2200°C.  
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2.2 Preparation of Concrete: - 

Concrete was prepared having different concentrations of 

silica fumes starting from 5% upto 20% in the succession of 5% 

by weight. The coarse aggregate had more concentration then 

the fine aggregate. For Compressive strength test the 

specimens were cubical having 15cm X 15 cm X 15 cm 

dimension was prepared with the help of mould. Tempering 

was done to avoid the voids. After 24 hours these moulds were 

removed specimens were place in water for curing. These 

specimens are tested by compression testing machine when 

set for 28 days curing.  Durability test was performed by acid 

attack test,the concrete cube specimens of assorted concrete 

mixtures of size 150mm were solid and after 28 days of water 

solidifying, the specimens were removed from the solidifying 

tank and allowed to dried. The weights of concrete cube 

specimens were taken. The acid attack check on concrete 

cube was conducted by immersing the cubes within the acid 

water for thirty days once twenty eight days of curing. 

Concentrated HCL with of regarding at 5% weight of water was 

added to water in which the concrete cubes were hold on. The 

resistance of concrete to acid attack was found by the loss of 

weight of specimen.  

 

3. Results and discussions 

3.1 Test results 

3.1.1 Compressive Strength of concrete: - 

The compressive strength test was performed according to 

IS 516-1959, to get compressive strength of concrete at the 

age of seven and twenty-eight days. The cubes were tested 

using the Compression Testing Machine (CTM).The 

compressive strength had been increased as the time of curing 

increased.  

 

 
Figure 1: Variation in compressive strength after 7 days 

 

 
Figure 2: Variation in compressive strength after 28 days 

 

The compressive strength of 15% replacement of silica 

fume was recorded highest which gives the optimum 

concentration of silica fumes. The silica fumes increased 

further decreased the strength of the concrete. 

 

3.1.2 Durability Test 

3.1.2.1 Acid Resistance 

Cubes of sizes 150mm were solid and cured for twenty 

eight days. Once twenty eight days natural action cubes were 

taken out and allowed for drying for twenty-four hours and 

weighs were calculated. For acid attack dilute hydrochloric acid 

is employed. The cubes were to be immersed in associate 

degree acid solution for a amount of thirty days. The 

concentration is to be maintained throughout this period. once 

thirty days the specimens were taken from the acid resolution. 

The surface of specimens cleansed and weights were 

measured. The specimen was tested within the compression 

testing machine beneath an even rate of loading 140Kg/cm2 as 
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per IS 516. The mass loss and strength of specimens because 

of acid attack decided. 

 

3.1.2.2 Acid attack 

The action of acids on concrete is that the conversion of 

metal compounds into calcium salts of the assaultive acid. 

These reactions destroy the concrete structure. The 

percentage of loss in compressive strength was 11.91%, 

8.18%zrespectively. Thus replacement of silicon oxide fume is 

found to possess exaggerated the sturdiness against acid 

attack. This is because of the silicon oxide gift in silica fume 

which mixes with metal hydroxide and reduces the number 

vulnerable to acid attack. 

 

 
Figure 3: Percentage decrease on compressive strength due to acid attack 

 

 
Figure 4: Percentage decrease weight due to acid attack 

 

4. Conclusions 

Silica fumes were mixed properly to form the concrete 

specimen for investigation. Inclusion of silica fumes enhanced 

the compressive strength of the concrete.  Inclusion of 15% 

silica fumes showed maximum compressive strength. The 

silica fumes inclusion increased the acid resistance of the 

concrete and the loss in compressive strength and weight loss 

was less in case of silica fumes. The inclusion of 10% silica 

fumes showed maximum resistance to acid attack. 
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