
NAESWARA RAO M, et al, International Journal of Research Sciences and 
Advanced Engineering [IJRSAE]TM.  
Volume 2, Issue 20, PP: 188 - 194, JAN - MAR’ 2018. 
 
 

 
International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (20), ISSN: 2319-6106, JAN - MAR’ 2018.                       PP: 188 -  194 

STRENGTH AND PERMEABILITY PROPERTIES OF CONCRETE 

USING FLY ASH, RICE HUSK ASH, EGG SHELL POWDER 

M NAGESWARA RAO 1*, P MALLIKHARJUNA RAO 2* 

1. II. M.Tech , Dept of CIVIL, AM Reddy Memorial College of Engineering & Technology, 

Petlurivaripalem. 

2. Asst. Prof, Dept. of CIVIL, AM Reddy Memorial College of Engineering & Technology, 

Petlurivaripalem. 

 

ABSTRACT Concrete may be used for some special purpose for which special properties are 

more important than those commonly considered. Sometimes, it may be of great importance to 

enhance one of the ordinary properties. There is extensive evidence to show that concrete 

materials and concrete structures all over the world are deteriorating at a rapid rate & that we are 

unable to ensure their long-term durable service life performance. Sustainable construction 

practices necessitate a review of the current construction practices, including prevailing 

techniques and sources of raw materials. Waste materials and by-products that in the past have 

received little or no attention such as Rice husk ash & Silica fume require further consideration. 

Rice milling generates a by-product know as husk. This surrounds the paddy grain, this husk is 

converted into ash during the firing process, is known as rice husk ash (RHA). Silica fume is a 

by-product from electric arc furnaces used in the manufacture of silicon metal of silicon alloys. 

This dissertation work aims at 

• Determination of mechanical properties such as compression, beam flexural strength etc 

• CO2 reduction 

• New types of residual products used. 

Hence an experimental study was carried out to understand the behavior of modified concrete 

including trinary blends of cement, silica fume and rice husk ash. This thesis report consists of 

six chapters: 

INTRODUCTION 

Concrete, is most widely used man made 

construction material and is the largest 

production of all the materials used in 

construction industry. Concrete is 

basically made of cementitious materials 
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which have to properly bind themselves 

together, as well as with other materials to 

form a solid mass. Concrete or mortar is 

made up of cement, water and aggregates 

(coarse and fine aggregate) and sometimes 

with necessary admixtures. Where the 

Cement is an industrial material and 

aggregate (coarse and fine) and water are 

naturally available materials in concrete, 

fine and coarse aggregates constitute about 

75 % of its total volume. It is, therefore, 

important to obtain the right type and good 

quality aggregates at site. The aggregates 

form the main matrix of the concrete or 

mortar.Construction activity in India 

during the last decade has more than 

doubled. The significant breakthrough in 

software, IT and BPO industries has given 

a new ray of hope to large number of 

middle class Indian families especially in 

urban areas where there can be lot of 

improvement in infrastructure with the 

liberalization and globalization of Indian 

economy. Concrete has been the most 

preferred construction material for over 

five decades. It is being increasingly used 

day by day all over the world due to its 

versatility, mouldability, high compressive 

strength and many more advantages. 

Hence the use of concrete as a 

construction material has increased. 

Cement concrete, as it is known today, 

came into use with the invention of 

Portland cement around 1824. Until then 

lime-pozzolana mortar and concretes were 

used throughout the world. The term 

pozzolana is used to indicate a material, 

which reacts with lime to make a product 

with cementitious properties. However, 

their relatively slow setting and hardening 

characteristic of lime-pozzolana mortar 

and concretes was the reason for their 

gradual decline. The main advantage of 

Portland cement is its considerable faster 

rate of setting and hardening, even under 

water. It replaced all the traditional 

binding materials and became an unique 

and universally accepted construction 

material. The application of Portland 

cement in concrete industry became 

extensive in practice with steel 

reinforcement. 

The large-scale production of cement is 

posing environmental problems on one 

hand and unrestricted depletion of natural 

resources on the other hand. Each ton of 

Portland cement production results in 

releasing about one ton of CO2 into the 

environment. And in 25 years it is 

expected that the demand for cement in the 

world will double up again. This is 
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because of necessity of infrastructure in 

developing countries with present large 

population and rapid growth in population, 

especially in countries like India and 

China. But there is no way to stop the 

demand for more concrete. 

Most of the aggregates used in our country 

are river sand as fine aggregates and 

crushed rock as coarse aggregates. Fine 

aggregates used for concrete should on 

form to the requirements for the prescribed 

grading zone as per IS : 383 1970. 

Improvements by washing, grading and 

blending may have to be done before use 

at the consumer end. The problem of how 

to meet the increasing demand and cost of 

concrete in sustainable manner is a 

challenge in the field of Civil Engineering. 

Because of environmental and economic 

reasons it requires thinking about the use 

of industrial wastes as alternative materials 

in concrete production, which not only 

reduces the cost of production of concrete 

but also controls the pollution relatively. 

The use of pozzolanic materials is as old 

as that of the art of concrete construction. 

It was recognized earlier, that the suitable 

pozzolans used in appropriate amount, 

modify certain properties of fresh and 

hardened mortar and concretes.It has been 

amply demonstrated that the best 

pozzolans in optimum proportions mixed 

with portland cement improves many 

qualities of concrete, such as: 

1. Lower the heat of hydration and thermal 

shrinkage ; 

2. Increase the water tightness; 

3. Reduce the alkali- aggregate reaction; 

4. Improve resistance to attack by sulphate 

soils and sea water; 

5. Lower susceptibility to dissolution and 

leaching; 

6. Improve workability; 

7. Lower costs. 

Pozzolanic materials are siliceous or 

siliceous and aluminous materials, which by 

themselves possess little or no cementitious 

value, but in finely divided form and in the 

presence of moisture, chemically react with 

calcium hydroxide liberated on hydration, at 

ordinary temperature, to form compounds, 

possessing cementitious properties. 

LITERATURE REVIEW 

 Silica Fume 

Arnon Chaipanich, Chiang Mai, Thailand, 

2 studied physical characterization such as 

particle size and morphology of silica fume, 

using a Scanning Electron Microscope 
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(SEM;JEOL JSM-840A) and Energy 

Dispersive X-ray spectrometer. 

Furthermore, the effect of silica fume on 

the compressive strength was also 

investigated.For compressive strength test, 

concrete of 100x100x100 mm cubes were 

cast, using a water to binder ratio of 0.45 

(cement content = 410kg/m3). Silica fume 

was used to replace Portland cement by 

direct weight at 5, 10, 15 and 20%. Natural 

sand and crushed coarse aggregates (20 mm 

maximum) were used for all mixes. A 

superplastizing admixture confriming to BS 

5075: part 3 was used to maintain a 

nominal slump of 75 mm. The samples 

were demoulded and cured in water at 20°C 

for a specified period (1 to 28 days). After 

curing, concrete specimens were tested for 

compressive strength in accordance with 

BS 1881: part 116.The results showed that 

Silica fume was found to consist of 

essentially SiO2 at 95.3%. When tested 

using EDS technique, it can be seen that 

silica fume is round in shape with its typical 

particle size of 100nm.The effect of silica 

fume on compressive strength of concrete 

up to 28 days and the relative strength 

results compared to Portland cement 

concrete. It was found that at very early 

strength (1–2 days), the strength of silica 

fume concrete was slightly less than that of 

PC concrete. However, at later stage (from 

7 days on), the compressive strength was 

found to increase significantly with 

increasing level of silica fume in the 

mixes.It was concluded Silica fume is 

found to be 100nm in size and therefore is 

the finest component ever to be used to 

make cements or concrete so far. Its 

average particle size when compared to that 

of Portland cement is almost 100 times 

smaller in term of the diameter size of the 

particle.Enhanced compressive strength 

from the use of silica fume at 28 days was 

found. The compressive strength was found 

to increase significantly with increasing 

level of silica fume used in the mixes. 

Greatest increase in strength can be seen in 

the concrete mix with silica fume at 20%. 

This is thought to be due to improved 

densification of thecement matrix and also 

to stronger bonding in the inter-facial zone 

between the cement paste and aggregates. 

D.L. Venkatesh Babu and S.C. 

Natesan,3 carried out investigations with 

a water-cementious ratio 0.32. The effect 

of varying amounts of replacement of 

cement, that is, of 2.5, 5, 7.5, 10, 12.5 

and 15 percent with Condensed Silica 

fume (CSF) was studied with both 

Ordinary Portland Cement (OPC) and 
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Portland Pozzolana Cement (PPC). The 

compressive strength, spilt tensile 

strength and flexural strength of the 

mixes were investigated as per the IS 

specifications. Mix design was carried 

out by absolute volume method; a 

concrete mixture with a characteristic 

mean strength of 60 MPa was designed 

with a aggregate/cement ratio of 3.56 

and water binder ratio 0.32. For each of 

CSF replacement concrete cubes, 

cylinders and beam specimens were 

casted. Based on the testing result at 28 

days curing it was found that the 

maximum compressive strength of 

concrete in combination with CSF 

depends on two parameters namely the 

replacement level and the age of curing. 

The optimum replacement of CSF for 

achieving maximum strength in OPC 

and PPC was observed to be 7.5 and 5 

percent, respectively, for all the ages of 

curing.It was observed that the tensile 

strength at 28 days age of curing was 

about 7 percent of compressive strength 

for OPC and 6 percent of the 

compressive strength for PPC. For 

flexural strength at 28 days age of curing 

was about 10 percent of compressive 

strength for OPC and 8.5 percent of the 

compressive strength for PPC. To study 

the acid resistance of concrete, the cube 

specimens were cured for 28 days and 

then immersed in 2.5 percent HCl and 

2.5 percent H2SO4 solutions upto 90 

days, it was observed that the increase in 

percentage of CSF decreases the loss of 

weight in concrete. Based the above 

mentioned data it can be concluded that 

the use of CSF is necessary for the 

production of high performance 

concrete.The rate of increase of split 

tensile strength with compressive 

strength is less, the ratio of tensile 

strength to compressive strength 

decreases with increase in compressive 

strength. Tensile strength does not 

increase significantly with an increase in 

CSF content. Silica fume concrete has 

more resistance to H2SO4 and HCl 

compared to plain concrete mixture. 

CONCLUSIONS 

1. From the above results, it can be 

concluded that silica fume and rice 

husk ash can be effectively used in 

concrete. 

2. The inclusion of silica fume has 

desirable effect on concrete 

mechanical properties which is 

comparable to normal concrete. 
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3. No difference in mode of failure 

was observed both in the case of 

beams and cubes when compared to 

normal concrete beams and cubes. 

4. There were no shrinkage cracks on 

finished surfaces 

5. There is significant increase 

strength gain after 28 days curing in 

all mix proportions, so it‟s of 

importance to considered its 56 days 

strength as characteristics strength 

while using as a structural material 

6. Since the density of modified 

concrete decreases with increase in 

replacement percentages the mass of 

the structure can be reduced to a 

significant extent. There by 

reducing the dead loads makes 

structure more economical by using 

this modified concrete. 

7. Two of the major industrial by 

products silica fume and rice husk ash were 

used effectively in this project work, there 

by making the concrete more sustainable 

material than normal concrete. 

6.1 Scope of further studies 

There are still many aspects of use of 

Silica fume Rice husk-ash modified 

concrete and in RCC structural 

members, which are yet to be studied 

before its use is standardized. The 

following is a list of the some possible 

areas where future expedient research 

may be directed. 

1. Concrete using higher percentages 

of silica fume can be studied. 

2. Further investigations on the 

mechanical properties such as stress-strain 

properties & durability of such concretes 

can be carried out. 

3. Behaviour of concrete containing 

silica fume & rha to marine environment 

can also be studied. 

4. Study on beams to be done in more 

detail and same work can be extended on 

slabs. 

5. Reinforced sections can be casted 

and tested accordingly for this modified 

concrete. 

6. Investigations to study shrinkage 

and bond properties of Rice husk-ash and 

silica fume concrete. 

Characterization study on Rice husk-ash 

collecting the samples from different 

sources so that they can be standardised 

for better application as alternate material 

in concrete.Study on young‟s modulus of 

the modified concrete. 
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