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Abstract— Concrete is a building material which is widely 

used in all over the world. Generally concrete is a mixture of 

cement, aggregate and water. Cement is very costly material 

and also it liberate CO2 and other poisonous gases which 

affect the environment. Now days engineers are attempting 

to scale down the uses of cement by replacing it partially by 

waste material like fly ash, micro silica, glass powder, Rice 

husk, wheat straw etc. The primary aim of this paper is to  

examine the issue of micro silica when it is added to 

concrete. When silica is replaced by cement up to 20%, it 

can alter its attributes. Fields indicate that adding micro 

silica increase resistance to abrasion, reinforcement 

corrosion, sulfate and chemical. Compressive strength, 

consistency and mechanical performances are increased 

while permeability and heat reduced, it also causes delays in 

marking time. Micro silica also helps in getting high 

performance concrete, waterproof concrete and shotcrete. It 

posses high tensile-flexural strength with a high modulus of 

elasticity,   enhanced strength, higher bond strength and 

increased stamina. In this paper micro-silica is added to 

concrete up to 20% of cement. 
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I. INTRODUCTION 

Microsilica is a filter powder generated from the reduction 

of high purity quartz – ferrosilicon metals or silicon metals. 

Microsilica consists primarily of very fine smooth spherical 

silicon oxide particles with an extremely high surface area 

Microsilica is a mineral admixture composed of very fine 

solid glassy spheres of silicon dioxide (SiO2). Most 

microsilica particles are less than 1 micron (0.00004 inch) in 

diameter, broadly 50 to 100 times finer than ordinary 

cement or fly ash particles. Frequently called condensed 

silica fume, microsilica has been a by- product of the 

industrial manufacture of ferrosilicon and metallic silicon in 

high-temperature electric arc furnaces. The ferrosilicon or 

silicon product is passed forth as a liquid from the tail end of 

the furnace. Vapor rising from the 2000-degree-C, furnace 

bed is oxidized, and as it cools condenses into particles 

which are trapped in huge cloth bags. Processing the 

condensed fume to remove impurities and control particle 

size yields microsilica. .Because of its chemical and 

physical properties, it is a very reactive pozzolan. Concrete 

containing silica fume can have very high strength and can 

be very durable 

 Concrete is a most widely used building material 

which is a mixture of cement, sand, coarse aggregate and 

water. It can be used for construction of multistory 

buildings, dams, road pavement, tanks, offshore structures, 

canal lining. The process of selecting suitable ingredients of 

concrete and determining their relative amount with the 

objective of producing a concrete of the required strength 

durability and workability as economically as possible is 

termed the concrete mix design. The compressive strength 

of hardened concrete is generally considered to be an index 

of its other properties depends upon many factors e.g. 

quality and quantity of cement water and aggregates 

batching and mixing placing compaction and curing.   

 The cost of concrete made up of the cost of 

materials plant and labour the variation in the cost of 

material arise from the fact that the cement is several times 

costly than the aggregates thus the aim is to produce a mix 

as possible from the technical point of view the rich mixes 

may lead to high shrinkage and cracking in the structural 

concrete and to evolution of high heat of hydration is mass 

concrete which may cause cracking. The actual cost of 

concrete is related to cost of materials required for 

producing a minimum mean strength called characteristic 

strength that is specified by designer of the structures.   

 This depends on the quality control measures but 

there is no doubt that quality control adds to the cost of 

concrete. The extent of quality control is often an 

economical compromise and depends on the size and type of 

job nowadays engineers and scientists are trying to increase 

the strength of concrete by adding the some other cheap and 

waste material as a partial replacement of cement or as a 

admixture fly ash, micro silica, steel slag etc are the few 

examples of these types of materials. These materials are 

generally byproducts from other industries for example fly 

ash is a waste product from power plants and silica fume is a 

byproduct resulting from reduction of high purity quartz 

with coal or coke and wood chips in an electric arc furnace 

during production of silicon metal or ferrosilicon alloys. 

Nowadays whole world is facing a major problem of 

environmental pollution these materials fly ash micro silica, 

steel slag may become a major pollution materials. 

Microsilica, also known as Silica fume is fine amorphous 

silica. Added to concrete at around 30kg/m
3
 it changes the 

rheology and reacts with the cement hydration products to 

dramatically improve concrete strengths, durability and 

impermeability, allowing concrete to be used in ways never 

before possible. 

 Microsilica in concrete contributes to strength and 

durability two ways : As a pozzolan, microsilica provides a 

more uniformdistribution and a greater volume of 

hydrationproducts.As a filler, microsilica decreases the 

average size ofpores in the cement paste.Microsilica’s 

effectiveness as a pozzolan and a fillerdepends largely on its 

composition and particle size—which in turn depend on the 

design of the furnace andthe composition of the raw 

materials with which the furnaceis charged. 

II. METHODOLOGY 

A. Material Used: 

1) Cement:  

Ordinary Portland Cement of Grade 53 is used, which 

conforming IS 12269. 53 grade cement of ultra tech with a 

remarkably high CS3 (tricalcium providing long-lasting) 

durability of concrete constructions. Produces highly 

durable and sound concrete due to really low percentage of 

alkalis chlorides, magnesium oxide. 
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2) Fine Aggregate:  

Natural river sand conforming to Zone II as per IS 383 

(1987) was employed. The fineness modulus of sand used is 

2.64 with a specific gravity of 2.59. 

3) Coarse Aggregate:  

Crushed granite coarse aggregate conforming to IS: 383 

(1987) was used. Coarse aggregate of size 20 mm down 

having the specific gravity of 2.77 and fineness modulus of 

7.21 was used. 

4) Micro-Silica: 

Micro-silica is collected from Bhopal, having specific 

gravity 2.4. 

5) Water:  

Water used in paver blocks is conforming the specification 

of IS 456: 2000. Water applied for mixing is free from 

injurious amount of oils, acids, bases, salts, sugar, organic 

materials or other sums that may be deleterious to concrete. 

B. Mix Proportion: 

Mix design of the concrete is done strictly as per the 

stipulation of the IS 10262: 2009. 

 According to IS code specification mix of M30 

grade is designed, 4 different types of mix are prepared with 

micro-solica, here 5,10,15,20% of micro-silica is added to 

concrete with cement and CC mix is prepared with 0% of 

cement ,replacement or we can also pronounce it is 

controlled concrete., 

C. Casting and Curing: 

Concrete cube of 15cm*15cm*15cm is casted according to 

IS 516 : 1959.For each mix there is 3 + 3 + 3 cubes(3 for 7 

days of curing, 3 for 14 and another 3 for 28 days of curing) 

was casted and average of three was noted as a final result 

of the compressive strength. Curing is done strictly as per 

the specification of IS 156 : 1959, curing is done at the room 

temperature in curing tank filled with normal clean water up 

to 28days. 

D. Test Performed: 

Compressive Strength test is performed compressive 

strength is the capacity of a material or social system to 

withstand loads tending to reduce size. It can be measured 

by plotting applied force against deformation in a testing 

machine. Some material fracture at their compressive 

strength limit; others deforms irreversibly, so a given 

amount of distortion may be considered as the limit for 

compressive load. The compressive strength of concrete was 

determined using 150mm concrete cubes. The concrete was 

made by replacing 5, 10, 15, 20% of cement by micro- silica 

and also control concrete cubes were cast in comparison. 

Compressive strength is often evaluated along a 

compression testing machine; these range from very small 

tabletop systems to ones with over 53 MN capacity. 

Measurements of compressive strength are affected by the 

specific test method and conditions of measurement. 

Compressive forces are usually identified in relation to a 

specific technical standard. 

III. RESULT AND DISCUSSION 

By adding silica fumes to the concrete its compressive 

strength increases to approx 25%. 150x150x150 mm 

concrete cubes were cast using M30 mix proportion with 

w/c ratio of 0.50 Specimen with ordinary portland cement 

and ordinary portland cement with various silica fume level 

0%, 5%, 10%, 15% were cast5. During moulding the cubes 

were mechanically vibrated after moulding the concrete 

blocks were demoulded and subjected to curing in water for 

7days, 14days 28days. The specimen were tested for 

compressive strength using a compression testing machine, 

Compressive strength in N/m
2
shown in table 1 and figure 1 

and 2. 

S.No. % Silica fume 

added 

Compressive Strength 

7 

Days 

14 

Days 

28 

Days 

1 CC 28.5 30.6 43.7 

2 5% 28.4 30.8 43.9 

3 10% 32.2 34.5 45.6 

4 15% 33.3 37.6 49 

5 20% 32.3 36.4 45.6 

Table 1: Compressive Strength of Silica fumes concrete. 

 

 
Fig. 1: Result & Discussion 

IV. CONCLUSION 

Conclusion were drawn from present Study: Adding Micro-

Silica/Silica Fume in concrete increase the Compressive 

strength of concrete.it is very clear that micro-silica 

increases compressive strength and 15% adding 

compressive strength gives maximum compressive strength. 

It is also clear that Adding micro silica increase resistance to 

abrasion, reinforcement corrosion, sulphate and chemical 

action, Micro silica posses high compressive strength, high 
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tensile-flexural strength with high modulus of elasticity and 

high bond strength. When it is added to concrete, 

Consistency, mechanical performances, durability and 

toughness is increased when micro silica is added to 

concrete, Micro silica reduces permeability and heat in 

concrete while it also causes delays in setting time and 

Micro silica also helps in making high performance 

concrete, water proof concrete and shotcrete. 
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