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Abstract— This project work presents the strength 

characteristics of micro silica concrete. The micro silica 

concrete is an innovative and eco-friendly construction 

material and an alternative to Portland cement concrete. Use 

of micro silica concrete reduces the demand of Portland 

Cement which is responsible for high CO2 emission. 

Concrete is the most versatile used material which requires 

the large quantity of Portland cement. But the production of 

Ordinary Portland Cement (OPC) generates large amount of 

carbon-dioxide which is polluting the atmosphere. Hence it 

is inevitable to find an alternative material. Micro silica 

concrete is an innovative construction material which shall 

be produced by the chemical action of inorganic molecules 

.This depends upon thermally activated natural materials 

like fly ash, micro silica. Fly ash is a by-product of coal 

obtained from thermal power plants. This is rich in silica 

.Micro silica is the by- product of the silicon and ferrosilicon 

alloy production. The river is the most popular choice for 

the fine aggregate component of concrete. The present work 

involves to investigate the mechanical properties of concrete 

like compressive strength of cubes and spilt tensile strength 

of cylinders. Comparing with the test results of M40grade to 

reduce the usage of cement. On replacement of cement with 

fly ash and micro silica at 10%, 20% and 30% by weight of 

cement. Accelerated curing and conventional curing is 

adopted. Accelerated curing gives early and more strength 

compared to normal conventional curing. 
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I. INTRODUCTION 

The global use of concrete is second only to water.    As the 

demand for concrete as a construction material increases, So 

also the demand for Ordinary Portland Cement (OPC). It is 

estimated that the production of cement will increase from 

about 1.5 billion tons in 1995 to 2.2 billion tons in 2010. 

 On the other hand, The climate change due   to 

global warming as become a major concern. The global 

warming is caused by the emission of greenhouse gases such 

as carbon dioxide (CO2), to the atmosphere by human 

activities. Among the greenhouse gases, CO2 contributes 

about 65% of global warming. The cement industry is held 

responsible for some of the CO2 emissions, because the 

production of one tone of Portland cement emits 

approximately one ton of CO2 in to atmosphere. Several 

efforts are in progress to reduce the use of Portland cement 

in concrete in order to address to global warming issues. 

These include the utilization of supplementary cementing 

materials such as fly ash, silica fume, and the development 

of alternative binders to Portland cement. 

 Huge quantities of fly ash are generated     from 

coal or lignite based Thermal Power stations. Fly ash has 

been generally considered as a waste material and stored in 

landfills/agricultural lands giving serious space problems, 

potential risks of air pollution, contamination of water due 

to leaching, etc. Portland cement manufacture is becoming 

less acceptable, due to the growing concerns related to 

resource use, bio diversity preservation and global climatic 

change. Owing to the ill effects of cement manufacturing 

process, the search for alternative binder material has 

become a challenge to researchers and technologists. 

Cement replacement materials have an undisputed role to 

play in the future of the construction industry In this respect, 

the micro silica concrete Silica fume, also known as micro 

silica, is an amorphous (non-crystalline) polymorph of 

silicon dioxide. It is an ultrafine powder collected as a by-

product of the silicon and ferrosilicon alloy production and 

consists of spherical particles with an average particle 

diameter of 150 nm. The main field of application is as 

pozzolanic material for high performance concrete. Silica 

fume is an ultrafine airborne material with spherical 

particles. Micro-silica in concrete contributes to strength and 

durability two ways: As a pozzolanic material, micro-silica 

provides a more uniform distribution and a greater volume 

of hydration products. As a filler, micro-silica decreases the 

average size of pores in the cement paste. Micro- silica 

effectiveness as a pozzolanic material and as a filler depends 

largely on its composition and particle size which in turn 

depend on the design of the furnace and the composition of 

the raw materials with which the furnace is charged 

II. LITERATURE REVIEW 

A. 1Ji [2005] 

The author have studied the water permeability resistant 

behaviour and micro structure of concrete with NS and 

observed that NS concrete has a better water resistant 

permeability than ordinary concrete 

B. Verma ajay et.al [2012] 

The author have studied the effect of micro silica and the 

strength of concrete with ordinary Portland cement. They 

observed that silica fume increases the strength of concrete 

and reduces capillary pores. 

C. Arivazhagan et.al [2011] 

Conducted a peculiar study on the environmental benefit 

with fly-ash stated that there is increases in crop yields and 

nutrient uptake due to release of major secondary and micro 

nutrients from fly-ash applied in the soil during crop growth. 

Basically fly-ash has slightly acidic in pH and its effect is 

more pronounced in soils having high pH. 

D. T.Shanmugapriya [2013] 

Studied the influence of silica fume on M60 concrete and 

found that 7.5% of silica fume replacement increases the 

maximum compressive strength, split tensile strength and 

flexural strength 
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III. RESULTS 

A. Tests on cubes 

The test on cubes was conducted for its compressive 

strength under accelerated curing and normal curing at 28 

days. The average strength of 3 cubes was recorded for each 

category of cement replacement. 

B. Compressive strength of cubes 

The Compressive strengths of the concrete cube mixes using 

10%, 20% and 30% replacement of cement with fly-ash and 

micro silica are compared with conventional concrete of 

grade M40. 
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Compressi

ve strength 
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Compressi

ve strength 
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accelerated 

curing 

(N/mm2) 

1 0% 30.62 47.11 34.45 

2 10% 34.09 40.74 37.81 

3 20% 35.1 48.88 39.08 

4 30% 35.9 53.33 43.61 

Table 3.1: Compressive strength result for cubes 

 From the table 3.1 the compressive strength values 

for 30% (15%fly ash+15% micro silica) replacement for 28 

days is having higher result value compared to conventional 

concrete cubes and accelerating curing cubes. 

 
Fig. 3.1: Compressive strength of concrete cubes for 28 days 

 Fig 3.2 shows compressive strength test results of 

conventional and micro silica concrete cubes for accelerated 

curing, normal curing and conventional curing at 7 and 28 

days at various mix proportions. It can be seen that 30% 

(15% fly-ash+15% micro silica) cement, having high 

compressive strength. The strength is increased by 13.5% 

when compared to other concrete mixes and also with 

conventional concrete at 28 days and accelerating curing 

C. Tests on Cylinders 

The test on cylinders was conducted for its split tensile 

strength under accelerated curing and normal curing. The 

average strength of 3 cylinders was recorded for each 

category of cement partial replacement along with micro 

silica and fly-ash 

D. Split tensile strength of Cylinders 

 The split tensile strength of the concrete cylinder   mixes 

using 10%, 20% and 30% replacement of cement with fly-

ash and micro silica are compared with conventional 

concrete of grade M40 

Sl.No 
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(N/mm2) 

Split 
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strength 

for 28 

days 

(N/mm2) 

Split 

tensile 

strength for 

accelerated 

curing 

(N/mm2) 

1 0% 3.01 3.80 2.89 

2 10% 3.15 4.24 2.01 

3 20% 3.28 4.34 2.85 

4 30% 3.40 4.70 3.30 

Table 3.2: Compressive strength result for cubes 

 
Fig. 3.2: Comparison of Spilt tensile strength of cylinders 

 From figure 3.2 spilt tensile strength test results for 

7 and 28 days are shown for cylinders. The spilt tensile 

strength test results of conventional and fly-ash based micro 

silica concrete cylinders for 7 and 28 days at various mix 

proportions. It can be seen that for 30% (15%fly-ash+ 15% 

micro silica) cement replacement having high compressive 

strength of cylinders. 

E. Summary 

 Experimental investigation was carried out on 

conventional and fly- ash based micro silica concrete. 

 Tests were carried for compressive strength of cubes 

and spilt tensile cylinders are calculated at various mix 

proportions. 

 And it was found that for 30%(15%fly-ash+15% micro 

silica) cement replacement with fly- ash and micro 

silica having high compressive strength and spilt tensile 

strength at 28 days curing. 

IV. CONCLUSIONS 

 The strength of fly-ash based micro silica concrete for 

28 days curing is more when compared to accelerating 

curing and conventional concrete of grade M40. 

 The fly-ash based micro silica concrete mix cubes using 

30% replacement of cement with (15% fly ash+ 15% 

micro silica) for 28 days curing has higher compressive 

strength. 
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 It was found that the compressive strength increased by 

13.5% when compared to other concrete mixes and also 

with conventional concrete at 28 days and accelerated 

curing. 

 The fly-ash based micro silica concrete mix cylinders 

using 30% replacement of cement with (15% fly-

ash+15%micro silica) for 28 days curing has higher 

spilt tensile strength. 

 It was found that spilt tensile strength increased by 

10.4% when compared to other concrete mixes and also 

with conventional concrete for 28 days curing and 

accelerated curing. 

V. RECOMMENDATIONS 

1) In the short term, there is large potential of fly-ash 

based micro silica concrete applications for bridges, 

such as precast structural elements and decks as well as 

structural retrofits using different composites. 

2) Fly-ash based micro silica technology is most advanced 

in precast applications due to the relative ease in 

handling sensitive materials. 

3) Other potential near-term applications are pre-cast 

pavers and slabs for paving, bricks and pre-cast pipes. 

4) Furthermore, the low drying shrinkage, low creep, 

excellent resistance to sulfate attack, good acid 

resistance and excellent fire resistance offered by fly-

ash based micro silica concrete may yield additional 

economic benefits when it is utilized in infrastructure 

applications. 
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