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Abstract— Silica fume, also known as micro silica, is a 

byproduct of the reduction of high-purity quartz with coal in 

electric furnaces in the production of silicon and ferrosilicon 

alloys. Silica fume is also collected as a byproduct in the 

production of other silicon alloys such as ferrochromium, 

ferromanganese, ferromagnesium, and calcium silicon. 

Before the mid-1970s, nearly all silica fume was discharged 

into the atmosphere. After environmental concerns 

necessitated the collection and landfilling of silica fume, it 

became economically justified to use in various applications. 

Present work is an explanation of experimenting the concrete 

mixture of M15 and M20 grades of concrete by replacing 

about of 30% silica fumes sand. A constant water/cement 

ratio has been followed during experiment and comparing   

the results of compressing strength. With the help of this 

project report we can find out an appropriate operation for a 

particular red sand stone dust sample. This decreases the need 

of vast area for removal of red stone dust which in turn causes 

significant damage to the environment.  The usefulness of red 

sand stone powder in a particular work for mixing in M15 and 

M20 grades of concrete replacing the cement and sand has 

been proved in context of the significant results obtained. 

Workability of concrete is the ease with which the concrete 

can be handled, placed and transferred .The workability of 

concrete depends on several factors but water plays a major 

role. The quantity of water added slightly more or slightly less 

may affect the workability of concrete. Industrial waste like 

red stone powder may replace the sand in case the availability 

of sand is less and far off the site. Hence silica fumes powder 

can be used by replacing a fixed percentage of sand not only 

maintains the economy of project but also to manage the 

industrial waste. 

Key words: Silica Fumes Powder, Concrete Cubes Mixed 

with Silica Fumes 

I. INTRODUCTION 

Silica fume, also known as microsilica, is a byproduct of the 

reduction of high-purity quartz with coal in electric furnaces 

in the production of silicon and ferrosilicon alloys. Silica 

fume is also collected as a byproduct in the production of 

other silicon alloys such as ferrochromium, ferromanganese, 

ferromagnesium, and calcium silicon with it in M-15 and M-

20 (i.e. 1:2:4 and 1:1.5:3 proportions) grades of concrete 

which facilitates the solid waste management of microsilica 

powder and its recovery. From open area where it can be the 

cause of environmental pollution. Selection of concrete with 

their amounts in order to produce a concrete of required 

strength, durability and workability as inexpensively as 

possible, is what we called as concrete mix design the 

necessary performance of concrete in its plastic and hardened 

states governs the proportioning of its ingredients. Non 

workable plastic concrete cannot be properly placed and 

compacted .Hence workability exercises prime importance. 

The compressive strength of hardened concrete being and 

index of its other properties are affected by the factors like 

quality and quantity of cement, water and aggregates, 

batching and mixing, placing, compaction and curing. The 

cost of materials, plant and labour make up the cost of 

concrete .cement, several times costly ingredients than the 

aggregate, its create always the cost variation. Thus the 

mixture produced should be as lean as possible. Rich mixes 

result in high shrinkage and consequently the cracking in the 

structure. Cracking is caused due to high heat of hydration 

evolved. The cost of materials required to produce a 

minimum mean strength (i.e. characteristic strength which is 

specified by designer) depends upon the actual cost of 

concrete. It’s a quality control measure this measure may be 

an economic compromise depending upon the size and type 

of job .The cost of labour may increase in case of a concrete 

mix with in sufficient workability because the high 

expenditure of labour arises to obtain a degree of compaction 

with available equipments. 

 
Fig. 1: Collected Silica Fumes Powder 

Thirougnaname S. (2014) established that feasibility 

of unprocessed stone dust as fine aggregate in place of river 

sand. He perform experiments on M15 and M20 grades of 

concrete and these results are compared with ordinary 

concrete of grades M15 and M20. In this study it is concluded 

that the compressive strength of unprocessed stone dust used 

as fine aggregate of M15 grades of concrete has 35% higher 

strength compared to ordinary concrete and M20 grades of 

concrete has 4% greater than ordinary M20 grades of 

concrete. According to this study unprocessed stone dust is 

good as fine aggregate like river sand and hence can be used 

in making concrete. From this study we concluded that the 

workability of concrete has lost. 

Hiroshi Uchikawa (1996) studied the influence of 

microstructure on the physical properties of concrete 

arranged by substituting mineral powder for part of fine 

aggregate. The hydration reaction of cement, pore structure 

and hardened structure in concrete prepared by substituting a 

large quantity of mineral powder including, limestone ,fly ash 

slag, and siliceous stone for part of fine aggregate in concrete 

have been studied. Likewise, the relations between the 

substitutions of those mineral powders and the physical 

properties of concrete have been suggested. 
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II. OBJECTIVE 

In this research work our objective is to study the influence 

of partial replacement of cement with silica fumes powder, 

and to compare it by the compressive strength of ordinary 

M15 and M20 grades of concrete. We are also trying to find 

the percentage of silica fumes powder replaced in concrete 

that makes the strength of the concrete maximum. The aim 

has to be achieved through addressing the following. 

The above goal was achieved with the following 

specific objective. 

 Study the engineering properties and characteristics of 

the silica fumes samples collected. 

 Investigation into the strength increase of composite 

material aspects connected with the one of silica fumes 

specimen collected. 

 Establishment of greater suited combinations of silica 

fumes –lime composition for compressive strength test 

under laboratory conditions. 

A. Experiment on sample of concrete without using silica 

fume powder dust 

1) Taken of ingredients i.e. cement, coarse aggregates and 

sand with the help of these material make a concrete mix. 

2) Taken that sample making two moulds of M15 and M20 

grades of concrete. These mould open after 10 hours up 

to gaining final setting time after that concrete blocks 

kept in water for 28 days for curing in clean water. 

3) After 28 days kept out of both concrete blocks and wiped 

off properly. 

4) These blocks are test one by one with the help of 

compression testing machine. 

 
Fig. 2: Experiment on CTM taking sample without silica 

fumes powder 

1) Results Obtained 

Grades of concrete Compressive strength in KN/mm2 

M15 1000 

M20 1125 

Table 1: Compressive strength without using silica fumes 

In this project we taken concrete sample without using silica 

fumes of M15 and M20 grades of concrete the compressive 

strength of M15 sample is 1000kn/mm2 and the compressive 

strength of M20 grades of concrete is 1125kn/mm2  

B. Experiment on sample of concrete with using silica fume 

powder 

 Taking of ingredients i.e. cement, sand and aggregates 

and silica fume dust using these materials we make two 

concrete blocks of M15 and M20 grades of concrete. In 

these blocks the amount of sand is taken 70 % and the 

amount of silica fumes is taken 30%. 

 Both of concrete blocks are taking place in water for 28 

days for curing. 

 After 28 days both blocks put out from water and wipped 

off properly. 

 With the help of compression testing machine taking out 

the results of compressive strengths of both blocks of 

concrete. 

 
Fig. 3: Experiment on cube of concrete 

C.  Experiment on concrete block using 30% silica fume 

dust 

1) Results Obtained 

Grades of concrete Compressive strength in KN/mm2 

M15 850 

M20 1447 

Table 1: Results 

Grades 

of 

concrete 

Compressive strength of concrete in KN/mm2 

Without using silica 

fumes powder 

With using silica 

fumes powder 

M15 1000 850 

M20 1125 1447 

Table 2: Results 

From the above comparisons with graph and table when silica 

dust is not mixed in M15 and M20 grades of concrete the 

compressive strength concrete are 1000KN/mm2 and 1125 

KN/mm2 respectively. When silica dust is mixed in these 

grades of concrete the compressive strength of M15 and M20 

are 850 KN/mm2 and 1447 KN/mm2 respectively. In M 15 

grade of concrete the compressive strength is decreased when 

red sand stone is mixed but in M20 grade of concrete the 

compressive strength is improved. 

 
Fig. 1: Comparison between without using red sand stone 

dust and with using red sand stone dust in concrete mix of 

M15 and M20. 
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III. CONCLUSION 

Following are the conclusions of the present work – 

1) When 30% of silica fumes powder blended by 

supplanting sand in M15 evaluation of cement the 

compressive quality is minimizes around 70%. 

2) At the point when 30% of silica fumes  powder is blended 

by supplanting sand in M20 assessment of concrete the 

compressive quality augmentation around 25%. 

3) Hence from the above result it is recommended to 

replace sand about 30 percent with silica fumes for 

higher compressive strength in M20 grade of concrete. 
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