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ABSTRACT: We are vigilant that an intense damage is accomplished to environment within the 
manufacturing system of cement which includes emission of majority of carbon associated by way of  
different chemicals. There are evidences from researches that every one ton of cement synthetic releases 
half of ton of carbon dioxide so there is an instant need to control the usage of cement. On the other hand 
fabric wastes inclusive of fly ash is hard to dispose which in turn is an impediment to the environmental 
safety. Fly ash is a finely divided residue because of the combustion of pulverized coal, plus transported 
by means of the flue of boilers that incorporates gaseous combustion far from the point of combustion. 
The fly ash to start by way of  imparts high strength to concrete, plus also reduce the permeability of 
concrete. It was obtained from Thermal electricity station, dried, plus used. This task specially deals by 
way of  the substitution of cement by using Fly ash taken in fixed proportions, plus reading the 
consequences of fly ash mixed concrete. The concrete mix is ready through various the proportions of fly 
ash for 30%, 40%, plus 50% of cubes, plus prisms cured in ordinary water for up to twenty-eight days, 
plus the properties like Slump cone take a look at, Compaction factor check for sparkling concrete, plus 
Compressive electricity for hardened concrete are validated, plus the outcomes are analyzed. 
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1. INTRODUCTION: 
 

Ordinary Portland cement is the most typically used building material worldwide, plus it will maintain 
its status inside the near future because of its call for, plus growth of construction industry all around 
the world. Further the greatest task faced by using the concrete construction enterprise is to serve the 
2 insisting needs of Human society which include the environmental safety, plus assembly the 
infrastructure requirements of our growing population. Structures that are built in competitive 
environments are prone to be subjected to acidic attack. One of such principal threats is sulphate 
assault against concrete structures ensuing in lack of weight, plus discount in energy of concrete. 
Contaminated floor water, plus sea water by using commercial effluents constitute some of the 
resources of sulphate that attack on concrete. The use of blended cements have shown sharp 
consequences in resisting the sulphate attack on concrete. Fly ash which shows pozzolanic houses is 
being used as a partial replacement in concrete, plus is produced as a waste fabric from pulverized 
coal manufacturing units that is then grinded to the fineness much less than that of cement for 
obtaining correct bonding among cement, plus fly ash. This undertaking discusses the very affordable 
publicity of fly ash. 

 
Ordinary Portland cement (OPC) 
 
Ordinary Portland cement is a controlled combo of calcium silicates, aluminates, plus ferrate that's 
floor to a exceptional powder by way of gypsum, plus different materials. After 1987, OPC changed 
into divided is three sorts based on the electricity received by way of the aid of 28 days. The kinds are 
as follows: 

• OPC 33 grade – strength no longer much less than 33N/mm2 at 28 days 
• OPC forty three grade – strength not much less than 43N/mm2 at 28 days 
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• OPC fifty three grade – strength no longer much less than 53N/mm2 at 28 days Portland 
cement obtains its strength due to chemical reactions between cement, plus water. The system is 
referred to as hydration. This is a complicated process that is excellent understood by way of  the 
aid of elucidating the chemical composition of cement. 

 
Table 1.2.1. Chemical composition of cement 

 

Compound Formul
a 

Mass% 

Calcium oxide CaO 61-67% 

Silicon dioxide SiO2 19-23% 

Aluminum oxide Al2O3 2.5-6% 

Iron oxide Fe2O3 0-6% 

Sulphate SO3 1.5-4.5% 

Comparative Study on Compressive Strength of Fly Ash Concrete 
 

Table 1.2.2. Chemical composition of Clinker 
 

Compound Formula Mass% 

Tricalcium silicate (CaO)3.SiO2 45-
75% 

Dicalcium silicate (CaO)2.SiO2 7-32% 

Tri calcium 
aluminate 

(CaO)3.Al2O3 0-13% 

Tetra calcium 
alumino ferrite 

(CaO)4.Al2O3.Fe2O3 0-18% 

Gypsum CaSO4.2H2O 2-10% 

 

Definition of workability 

Workability is defined as that property of freshly mixed concrete or mortar which determines the 
convenience, plus homogeneity by way of which it can be blended, placed, consolidated, plus 
finished. 

Workability 

The theoretical water-cement ratio of 0.38 isn't giving a great situation for max electricity. 100% 
compaction of concrete is an essential parameter for contributing the maximum electricity. Lack of 
compaction will increase the formation of air voids whose damaging impact on electricity, plus 
sturdiness is same or extra predominate than the presence of capillary cavities. To obtain a 
completely compacted concrete by way of given efforts, usually a better water- cement ratio is 
required than that calculated via theoretical consideration. The high-quality of concrete pleasant 
above requisites can be termed as workable concrete. 

Factors affecting workability: 

The factors affecting concrete to reduce internal friction by way of greater lubricating effort for 
achieving easy compaction are below: 

• Water content 

• Mix proportions 

• Size of aggregates 
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• Shape of aggregates 

• Surface texture of aggregates 

• Grading of aggregates 

• Use of admixtures 

2. OBJECTIVES 

To increase strength properties & durability of concrete by way of  the aid of decreasing water 
content by means of the usage of fly ash. 

 

3. MATERIALS USED 

The substances used for the following have a look at are mentioned in detail below Cement Ordinary 
Portland cement (OPC) of 43 grades procured from a unmarried batch changed into used for the 
complete paintings, plus care has been taken that it changed into stored in hermetic bins to save you 
it from being tormented by the atmospheric moisture, plus humidity. The cement received was 
tested for gratifying the chemical necessities according by way of IS: 4032-1977, plus for physical 
necessities according by way of  IS: 12269-1987.. 
 

Table 3.1.1. Properties of cement 
 

S.No Propert
y 

Valu
e 

1 Normal consistency 33m
m 

2 Fineness of cement 7% 

3 Initial Setting time(mins) 85 
4 Final Setting time(mins) 240 

 
Fine mixture 
 
The sand of river this is passing via 4.75 mm sieve, plus retained on six hundred µm sieve, conforming 
to Zone II as consistent by way of IS 383-1970 became used as quality aggregate within the gift study. 
The sand turned into free from silt, clay, plus organic impurities. The aggregate become then 
examined for its physical requirements like unique gravity, gradation, fineness modulus, plus bulk 
modulus in accordance by way of IS: 2386-1963. 

 
Table 3.2.1. Properties of fine aggregate 

 

S. No. Property Valu
e 

1 Specific gravity 2.60 

2 Bulk density 1.542 

3 Fineness Modulus 2.74 

 
Coarse aggregate 

Crushed coarse aggregates of 20mm procured from the local crushing plants was used throughout 
the investigation. The aggregate was checked for its physical requirements like specific gravity, 
fineness modulus, gradation, plus bulk density. 
 



         International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395-0056 

                Volume: 07 Issue: 07 | July 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 822 

Table 3.3.1. Properties of Coarse aggregate 
 

S. No Propert
y 

Value 

1 Bulk Density 1.610 

2 Specific Gravity 2.74 

3 Fineness Modulus 7.17 

4 Aggregate impact 
value 

25.21 

5 Aggregate crushing 
value 

25.22 

 
Fine aggregate 

In this investigation natural river sand is used as fine aggregate. Sand was obtained from local 
sources. Fine aggregate which is passing through IS 4.75mm sieve, plus retained on IS 150 micron 
sieve is considered for the experimental program  
 

Comparative Study on Compressive Strength of Fly Ash Concrete 
 

Table 3.2.2. Properties of fine aggregate 
 

Specific gravity 2.78 

 
Fineness 
modulus 

 
3.12 

 
Coarse aggregate 

The aggregate consists of natural occurring crushed, uncrushed stones, gravel, plus sand. It should be 
strong, clear, hard, durable, dense,, plus free from adherent coating, plus free from disintegrate 
pieces, alkali,, plus other deleterious substances as far as possible. Flaky, plus elongation pieces 
should be avoided. In this investigation the locally available aggregates from crusher 20mm sieve 
passing, plus 12.5mm sieve retained is used. It should be angular in shape. 
 

Table 3.4.1. Properties of coarse aggregate 
 

Property 20mm 10mm 

Fineness Modulus 7.32 7.32 

Specific Gravity 2.89 2.89 

Water 

Fresh transportable water this is free from natural count, plus oil is used for mixing the concrete. 
Required portions of water have been measured in graduated jar, plus added to the concrete for 
mixing. The other materials in practise of the concrete mix have been taken by way of weigh 
batching. It have to be mentioned that the pH value have to now not be much less than. 

 

 



         International Research Journal of Engineering and Technology (IRJET)      e-ISSN: 2395-0056 

                Volume: 07 Issue: 07 | July 2020                  www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 823 

4. METHODOLOGY 

In this take a look at we had finished assessments on cement (OPC 43 grade), coarse aggregate, plus 
fine aggregate. 

Tests on cement: 

• Standard consistency test 

• Initial placing time 

• Final placing time 

• Specific gravity of Cement 

Tests on first-rate aggregate, plus coarse mixture 

• Fineness modulus of pleasant aggregate, plus coarse combination. 

• Specific gravity of pleasant mixture, plus coarse combination. 

Tests on workability 

• Slump cone test. 

• Compaction factor test. 

In this experimental examine, a complete of 48 numbers of concrete specimens had 
been casted. The specified length of dice 150mm×150mm×150mm, plus prism of 
100×100×500is used. The mix layout of concrete was done according to IS 10262:2009 for 
M20, M25, M30, plus M40 grades. 

Depending on the portions of ingredients inside the mixes, the portions of Fly ash of 
30%, 40%, plus 50% replacement through weight were estimated, plus Cubes, plus prisms 
have been casted. 

The specimens were taken out of the curing tank just prior to the test. The 
compressive test become carried out the usage of a Compression testing machine, plus 
flexural power changed into conducted through Flexural electricity testing system. 

Table 4.3.1 Nominal Mix Design 
 

Grade 
designation 

Cement 
(kg) 

Water 
(kg) 

W/C 
(kg) 

FA 
(kg) 

CA 
(kg) 

M20 320 197 0.50 905.3 1020.8 

M25 340 191 0.50 801.3 1137.5 

M30 388 180 0.40 695.43 1236.7 

M35 377 180 0.40 920.4 1145.4 

 
Table 4.3.2 Cement by Replacing Of Fly Ash 

 

Grade 

designation 

Cemen

t (kg) 

Replacing of fly 
ash in cement 

30% (kg) 

Replacing of 

fly ash in 

cement 40% 

(kg) 

Replacing of 
fly ash 

Incremen
t 50% 
(kg) 

M20 320 96 128 160 

M25 340 102 136 170 

M30 388 116.4 155.2 194 
M35 377 113.1 150.8 188.5 
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5. RESULTS, plus DISCUSSION 

Concrete cubes of length 150×150×150mm were casted, plus tested for compressive power, plus 
prism length of 100×100×500mmin regular water of by way of  30%,40%,50% substitute of flyash for 
M20, M25, M30, plus M35 grades of concrete. 

 

5.1. Durability studies 

In order to have a look at the sturdiness of fly ash replaced concrete. A replacement of fly ash 30%, 
40%, 50% had been chosen for this look at to find out the effect on compressive power, plus flexural 
strength of concrete. From the outcomes of the present have a look at, plus facts from the literature, 
the above mentioned alternative variety turned into decided on for this study of durability aspect 
Comparative Study on Compressive Strength of Fly Ash Concrete 
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Figure 1 Compressive Strength for Mix Proportions (M20) 

 
 

Figure 2 Compressive Strength Results (M25) 
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Figure 3 Compressive Strength Results (M30) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 Compressive Strength Results (M35) 
 

 
Figure 5 Flexural strength for 28 Days 
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6. CONCLUSION 
 
India has large quantity of fly ash in generation all over the world. If this fabric is used properly many 
problems can be solved via the replacement fly ash. Use of cement, plus value might be reduced. As 
nicely as the pollutants in environment may be reduced. The experimental work has helped to know 
the opposite properties of fly ash concrete, plus to develop numerous mix designs. 

  PPC concrete is ability via the usage of fly ash. 

  Workability of concrete can be improved. 

  The compressive power of concrete will decrease by way of  the growth of fly ash. 

  From 7 to 28 days early power of concrete is reduced. 

  Flexural strength of concrete decreases by way of  increase of fly ash 
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