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Abstract 

In the modern world with the acute necessity for the developing infrastructure facilities e.g. 

development of roads, bridges, buildings, etc has been felt necessary in our developing 

country. This has raised consumption of cement abnormally high leads to the depletion of 

natural resources like lime, gypsum and other materials. The efforts have been made to 

replace cement with any other suitable material. This study is an attempt to reduce the 

consumption of cement by adding silica fume in the cement concrete. This study is an 

experiment in the nature of silica fume and its influences on the properties of fresh concrete. 

The partial replacement of cement with silica fume the strength parameters of concrete has 

been studied. First the strength parameters of concrete without any parts replacement were 

studied then strength parameters by partial replacement with silica fume have been studied 

by placing cubes and a cylinder on compression testing machine (CTM). The industries are 

facing problems for proper disposal of their byproducts. This study resolves two issues, one is 

the proper disposal problem and the other one is reducing the cement content. Silica fume 

was used to replace 0% to 20% of cement, by weight at an increment of 5% for the cubes and 

the cylinder. The results showed that partial replacement of cement with silica fume had a 

significant effect on the compressive strength of the cube and the split tensile strength 

cylinder. The strength of concrete increases rapidly as we increase the silica fume content 

and the optimum value of compressive strength is obtained at 15% replacement. After 15%  

its start decreasing under uniform load condition of 4 KN and similarly the split tensile 

strength increases up to 15% and then start decreasing under the uniform load condition of 

2KN. This study indicates that silica fume can be used as an admixture in cement concrete, 

which can help reduce the cement in the same strength in the construction industry. We can 

also study on how to reduce the carbon emission emit at the time of production of cement. 
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INTRODUCTION 

Leaving the waste materials to the earth 

straightforwardly can cause natural 

problem.Hence the reuse of waste material 

from Industries has been underscored. 

Waste can be utilized to deliver new items 

or can be utilized as admixtures with the 

goal that normal assets are utilized all the 

more effectively and the earth is shielded 

from squander. These mechanical 

squanders are dumped in the close-by arrive 

and the normal richness of the dirt is ruined. 
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Silica seethe is otherwise called 

miniaturized scale silica or consolidated 

silica rage, is utilized as a fake pozzlanic 

admixture. It is a material coming about 

because of decrease of quartz with coal in 

an electric bend heater in the produce of 

silicon or ferrosilicon alloy.Chemical 

creation of silica fume Contains more  

than 

90 percent silicon dioxide Other 

constituents are carbon, Sulfur and oxides 

of aluminum, press, calcium, magnesium, 

sodium      and      potassium.The    

physical 
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organization of silica fume Diameter is 

around 0.1 micron to 0.2 microns, Surface 

region around 30,000 m²/kg and Density 

shifts from 150 to 700 kg/m³. 

 

REVIEWS OF ARTICLES 

Amudhavalli& Mathew (2012) 

considered the Effect of silica rage on the 

quality and strength attributes of 

concrete.The fundamental parameter 

examined in this examination is M35 

review concrete with halfway substitution 

of bond by silica smolder by 0, 5, 

10,15and by 20%. a nitty gritty trial 

contemplate in Compressive quality, split 

elasticity, flexural quality at age of 7 

and28 day was conveyed out.Results 

Shows that Silica rage in concrete has 

enhanced the execution of cement in 

quality and also in solidness perspective. 

[1] 

Perumal& Sundararajan (2004) watch 

the Effect of the incomplete supplanting of 

bond with silica seethe on the quality and 

solidness properties of high review 

concrete.Strength and sturdiness properties 

for M60, M70 and M110 evaluations of 

HPC trial blends and to touch base at the 

most extreme levels of the supplanting of 

bond with Silica rage, examinations were 

taken.The quality and toughness attributes 

of these blends are contrasted and the 

blends without SF. Compressive qualities 

of 60 N/mm2, 70 N/mm2 and 110 N/mm2 

at 28days were gotten by utilizing 10 

percent supplanting of bond with SF. The 

outcomes likewise demonstrate that the SF 

cements have prevalent toughness 

properties. [2] 

 

Kumar and Dhaka (2016) compose a 

Review paper on fractional supplanting of 

bond with silica smoke and its 

consequences for concrete properties.The 

primary parameter researched in this 

examination M-35 solid blend with 

halfway supplanting by silica smolder with 

shifting 0, 5, 9, 12 and 15% by weight of 

bond The paper shows an itemized 

exploratory investigation on compressive 

quality, flexural quality and split elasticity 

for 7 days and 28 days separately. The 

aftereffects of exploratory examination 

demonstrate that the utilization of silica 

rage in concrete has expanded the quality 

and strength at all ages when contrasted 

with ordinary concrete.[3] 

 

Ghutke& Bhandari (2014) analyzes the 

Influence of silica smolder on concrete. 

Results demonstrated that the silica rage is 

a decent substitution of bond. The rate of 

quality picks up in silica see the concrete  

is high. Workability of solid reductions as 

increment with % of silica fume.The ideal 

estimation of compressive quality can be 

accomplished in 10% substitution of silica 

fume.As quality of 15% substitution of 

bond by silica rage is more than ordinary 

cement. The ideal silica rage substitution 

rate differs from 10% to 15 % substitution 

level.[4] 

 

Hanumesh, Varun and Harish (2015) 

watches the Mechanical Properties of 

Concrete Incorporating Silica Fume as 

Partial Replacement of Cement.The 

primary point of this work is to ponder the 

mechanical properties of M20 review 

control cement and silica see the concrete 

with various rates (5, 10, 15 and 20%) of 

silica rage as an incomplete substitution of 

bond. The outcome demonstrated that The 

compressive quality of cement is expanded 

by the utilization of silica rage up to 10% 

substitution of bond. From 10% there is an 

abatement in compressive quality and The 

split elasticity of cement is expanded by 

the utilization of silica rage up to 10% 

substitution of bond. From 10% there is a 

diminish in split elastic strength.The ideal 

level of substitution of bond by silica rage 

is 10% for M20 review of cement. [5] 

 

Shanmugapriya& Uma (2013) conveyed 

an Experimental Investigation on Silica 

Fume as a fractional Replacement of 

Cement in High Performance 
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Concrete.The concrete utilized as a part of 

this examination was proportioned to focus 

on a mean quality of 60 MPa and outlined 

according to A The water bond proportion 

(W/C) received was 0.32 and the Super 

Plasticizer utilized was CONPLAST SP 

430.Specimens, for example, blocks, 

shafts and barrels were thrown for 

different blend extents and tried at the age 

of 7,14and 28 days CI 211.4R-08.The 

examination uncovered that the incomplete 

substitution of concrete by silica smoke 

will create adequate compressive quality, 

flexure quality and split rigidity for 

development purposes. The ideal dose of 

silica seethe observed to be 7.5% (by 

weight), when utilized as halfway 

substitution of conventional Portland 

concrete. [6] 

 

Alok (2016) compose A Research Paper 

on Partial Replacement of Cement in M-30 

Concrete from Silica Fume and Fly 

Ash.Replacement levels of OPC by Silica 

Fume were 0%, 2.5%, 5%and 7.5% where 

substitution levels of Ordinary Portland 

bond by Fly Ash were 0%, 5%, 10% and 

15% by weight. 1% super-plasticizer was 

utilized as a part of all the test examples 

for better workability at bring down water 

bond proportion and to distinguish the 

sharp impacts of Silica Fume and Fly Ash 

on the properties of concrete. Water-bond 

proportion was kept 0.43 taking all things 

together cases.43.1 N/mm2 was the 

greatest compressive quality which was 

acquired at substitution level of 7.5% by 

weight of SF and 20% by weight of FA 

with cement.6.47 N/mm2 was the greatest 

flexural quality which was acquired at 

substitution level of 7.5% by weight of SF 

and 20% by weight of FA with 

cement.2.573 N/mm2 

 

was the most extreme split rigidity which 

was acquired at substitution level of 7.5% 

by weight of SF and 20% by weight of FA 

with bond. [7] 

Jain and. Pawade (2015) contemplated 

the Characteristics of Silica Fume 

Concrete.The physical properties of high 

quality silica seethe cements and their 

affectability to curing techniques were 

assessed and contrasted and reference 

Portland concrete cements, having either a 

similar solid substance as the silica 

smolder concrete or a similar water to 

cementitious materials ratio.The trial 

program involved six levels of silica-rage 

substance (as halfway substitution of bond 

by weight) at 0% (control blend), 5%, 

10%, 15%, 20%, and 25%, with and 

without superplasticizer. It likewise 

included two blends with15% silica 

smolder added to bond in ordinary cement. 

Strength of silica-seethe mortar was tried 

in substance situations of sulfate mixes, 

ammonium nitrate, calcium chloride, and 

different sorts of acids. [8]Roy & Sil 

(2012) Studied the Effect of Partial 

Replacement of Cement by Silica 

Fume on Hardened Concrete.From the 

examination it has been watched that most 

extreme compressive quality (both solid 

shape and chamber) is noted for 10% 

supplanting of bond with silica smolder 

and the qualities are higher (by 19.6% and 

16.82% separately) than those of the 

ordinary cement (for 3D square and barrel) 

though split rigidity and flexural quality of 

the SF concrete (3.61N/mm2 and 

4.93N/mm2 individually) are expanded by 

around 38.58% 

 

and 21.13% separately finished those (2.6 

N/mm2 and 4.07 N/mm2 separately) of the 

ordinary solid when 10% of bond is 

supplanted by SF.[9] 

 

Amarkhail (2015) watched Effects of 

Silica Fume on Properties of High- 

Strength Concrete. He found that up to 

10% bond might be supplanted by silica 

rage without hurting the solid 

workability.Concrete containing 10% 

silica seethe substitution accomplished the 

most noteworthy compressive quality took 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 4, April 2018

ISSN NO: 0972-1347

http://ijics.com/167



 

5  

 

 

after by 15% silica rage supplanting with a 

little difference.Concrete with 15% silica 

rage content accomplished the most 

elevated flexural strength.10% and 15% 

silica smolder content as substitution of 

bond were observed to be the ideal sum for 

fundamentally upgrade of compressive 

quality and flexural quality individually. 

[10] 

 

Sharma &Seema (2012) analyzed the 

impact of halfway supplanting of bond 

with silica smolder on compressive quality 

of concrete.M20 review of cement with 

W/C proportion as 0.5 and rate substitution 

was 0%,10%,20%. The ideal compressive 

quality is acquired at 20% bond 

substitution by a Silica Fume at all age 

levels (i.e.24 hours,7& 28 days). The 28 

days compressive quality at 20% 

substitution was observed to be 32.29 MPa 

with a droop estimation of 21 mm. [11] 

 

Ajileye (2012) Cement supplanting up to 

10% with silica rage prompts increment in 

compressive quality for M30 review of 

cement. From 15% there is a decline in 

compressive quality for 3, 7, 14 and 28 

days curing period. Compressive quality of 

M30 review of cement was expanded from 

16.15% to 29.24% and diminish from 

23.98% to 20.22%. [12] 

 

CONCLUSION 

The review of earlier studies related to 

partial replacement  of  Cement  with 

Silica fume reveals that there is a 

significant change in the strength 

properties of concrete such  as 

compressive strength, flexural strength, 

split tensile strength. These experiments 

were carried out in  various  grade  

concrete to find out the result. From the 

above literature reviews optimum 

percentage of Silica Fume varies from 5% 

to 15%. Up to these Percentage 

Replacement improvement in the strength 

of concrete has been observed in terms of 

Compressive Strength, Flexural Strength 

and Tensile Strength on partial 

replacement of Cement with Silica 

fume.Previous studied also shows that 

Silica Fume concretes possess superior 

durability properties.But any of the above 

studies did not study about that in what 

amount the carbon % emit by cement in 

environment  and  how we can reduce  this 

% of carbon and whether the reduction in 

emission  of carbon is cost effective or not. 
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