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Abstract— The advancement of concrete technology can 

reduce the consumption of natural resources and energy 

sources and due to growing environment awareness, as well 

as strict regulations on managing industrial waste, the world 

is efforts for improving properties of concrete with the help 

of by-products  like silica fume, blast furnace slag, Rice husk, 

hypo sludge, and finding solutions on using their valuable 

component parts so that those might be used as secondary raw 

material for other industrial applications. The compressive 

strength the flexure strength analysis carried out in this work 

gives a deeper insight into the cementations properties of by-

products when used for construction purposes. The results 

show that the strength properties of concrete vary 

significantly when cement is partially replaced by Fly ash and 

Lime. 
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I. INTRODUCTION 

There has been a lot of research over using fly Ash as 

Additive in cement Partial replacement in cement and 

admixture. Compressive strength of concrete at different 

proportions of cement being replaced by fly ash and has been 

checked and results have been found effectively. Ash is 

Siliceous or aliminous-siliceous material which when mix 

with Lime and Water forms a cementitious compound. Coal 

based Thermal Power Generation has been the backbone of 

power capacity addition in the country. Fly ash is notorious 

waste product of coal based electricity generating Thermal 

Power Plant. Indian coal is of low grade with ash content of 

the order of 30-50 % in comparison to imported coals which 

have low ash content of the order of 8-15%.  Fly ash is a 

byproduct of coal based thermal power plants. It has been 

generally considered a waste material in the past and disposal 

of which has posed numerous ecological and environmental 

problems. However, recent researches have shown that fly 

ash has potential to act as invaluable ingredient in cement and 

concrete if used within the framework of prescribed 

specifications and quality systems. The fly ash is now 

consider as a resource material rather than a waste in civil 

engineering. 

Lime is one of the oldest materials used by humans, 

and it is derived from burnt limestone. It has been used for 

millennia in combination with concrete and mortar mixes for 

a dense building material. Lime makes a good base for load 

bearing Strength. It also provide to concrete waterproof 

property Additionally, lime concrete can be made easily and 

cheaply while still providing a durable material that resists 

weathering and wear and tear. 

II. OBJECTIVE OF RESEARCH 

 In this project objective is to Investigates the influence 

of the use of Fly ash as a partial replacement for Cement 

on the properties of concrete in the fresh and hardened 

state subjected to different curing period. 

 Increase in workability by sieving of aggregate and 

maintain water cement ratio of fresh concrete. 

 To develop the conventional concrete. 

 To utilize the Fly Ash wastes as a useful construction 

material. 

 Attaining required level of strength in concrete at age 

beyond 28 days. 

III. MATERIAL USED 

A. Cement 

Cement is a binder material gray in colour. It is a substance 

that binds all other materials together. It is created from 

different sorts of water driven lime. Grade 43 Jaypee cement 

has been used for complete test. All cube sample have been 

made using Grade 43 Jaypee cement throughout the methods 

of testing.  This cement has been purchased from the market. 

Properties of cement 
Experimental 

value 

Codal 

requirements 

(IS 8112-1989) 

Normal consistency 

Initial setting time 

Final setting time 

Specific gravity of 

cement 

Fineness of cement 

30% 

65 min 

260 min 

3.15 

4% 

 

>30 min 

<600 min 

3.15 

<10% 

Table 1: Properties of Cement 

B. Aggregate 

Aggregates are the major ingredients of concrete. They 

provide a skeleton structure for concrete Aggregate occupy 

about 80% of the total volume of concrete. Aggregates are 

inert granular materials such as sand, gravel or crushed stone. 

They are also the raw materials that are an essential ingredient 

in concrete. For a good concrete mix, aggregates need to be 

clean, hard, strong particles free of absorbed chemicals or 

coatings of clay and other fine materials that could cause the 

deterioration of concrete. 

Aggregate properties greatly influence the behavior 

of concrete. 

The aggregate are classified as 

 Fine aggregate 

 Coarse aggregate 

1) Fine aggregate 

Fine aggregate are material passing through an IS sieve which 

is less than 4.75 mm and greater than 150 micron. Fine 

aggregate was taken from Arpa River, Fine aggregate works 

as a filler material between the voids of coarse aggregate. The 

most important function of the fine aggregate is to provide 

workability and uniformity in the mixture. 

Properties Values 

Bulking of sand 27.38% 

Specific Gravity 2.58 
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Water Absorption 0.9% 

Silt content 0.91 

Fineness Modules 2.59 

Table 2: Properties of Fine Aggregate 

2) Coarse Aggregate 

According to IS 383:1970 Coarse aggregate are material 

having maximum size 20 mm is suitable for concrete work 

and retain through an IS sieve which is greater than 4.75mm. 

Coarse aggregate form the main matrix of the concrete. The 

coarse aggregate are locally available was used. 

Properties Value 

Specific Gravity 2.64 

Water Absorption 0.41% 

Los Angles Abrasion Value 23.5% 

Crushing Value 25.3% 

Impact Value 15.1% 

Fineness Module 7.92 

Table 3: Properties of Coarse Aggregate 

C. Fly ash 

Fly ash is finely divided residue (non-combustible mineral 

portion of coal) resulting from combustion of powdered coal 

and transported by flue gases and collected by electrostatic 

precipator. Fly ash from Sipat Power Plant was used for test 

experiments. 

D. Lime 

Hydrated lime (or calcium hydroxide, or slaked lime) is 

usually a dry powder resulting from the controlled slaking of 

quicklime with water. The exothermic or released heat of 

reaction is captured and used to evaporate the excess slaking 

water. Quicklime is manufactured by calcining high quality 

limestone at elevated temperatures, which causes volatilising 

nearly half of the stone’s weight as carbon dioxide. 

Hydrated Lime in turn is produced by reacting 

Quicklime with sufficient water to form a dry white powder. 

Reactions are as follows: 

E. Water 

Water is an important constituent in concrete. It chemically 

react with cement (hydration) to produce desire properties of 

the concrete. Water that is fit for human consumption is 

acceptable for use as mixing water. The potable water is 

generally considered satisfactory for mixing and curing of 

concrete. Water used for mixing and curing shall be clean and 

free from injurious amount of oil, acid, alkali, salt, sugar and 

organic materials. When it is suspected that water may 

contain sewage, mine water, or wastes from industrial plants 

or canneries, it should not be used in mixing in concrete 

unless tests indicate that it is suitable for it. 

IV. DESIGN MIX METHODOLOGY 

A mix M25 grade was designed as per IS 10262-2009 was 

used. The concrete mix proportion for both compression test 

(w/c ratio 0.43) and Flexural test (w/c=0.45). 0.15 x 0.15 x 

0.15 mould cube was casted for compression test and 0.10 x 

0.10 x 0.40 mould cube is casted for Flexural Strength. The 

Fly Ash is replaced with cement at a rate of 5 to 20% by 

weight of cement in steps of 5% in both cases. 

V. RESULTS AND DISCUSSION 

S 

No 

Fly 

Ash 

% 

Lime 

% 

Slump 

Value 

(mm) 

Compressive 

Strength 

 (N/mm2) 7Days 

Compressive 

Strength (N/mm2) 

28 Days 

Flexural 

Strength 

(N/mm2) 7 days 

Flexural Strength  

(N/mm2) 28 days 

A1 0 0 108 21.64 31.50 6.57 9.70 

B1 5 0 82 18.10 29.75 4.87 8.35 

B2 5 2 85 18.65 30.10 5.11 8.80 

B3 5 4 90 19.90 30.40 5.47 9.10 

B4 5 6 97 20.10 30.25 5.97 9.53 

B5 5 8 106 20.00 30 5.24 8.90 

C1 10 0 103 18.74 28.75 4.00 7.50 

C2 10 2 109 19.52 29.10 4.26 6.68 

C3 10 4 93 20.23 30.15 4.87 7.40 

C4 10 6 95 19.95 30.30 4.56 6.95 

C5 10 8 114 19.75 29.80 4.12 6.25 

D1 15 0 85 18.15 26.87 2.58 5.30 

D2 15 2 96 18.35 27.33 2.88 5.90 

D3 15 4 95 18.75 28.67 3.00 6.25 

D4 15 6 114 18.50 28.44 2.63 5.90 

D5 15 8 108 18.15 28.15 2.22 5.63 

E1 20 0 104 16.95 24.87 1.64 4.30 

E2 20 2 109 16.23 25.74 1.97 4.90 

E3 20 4 95 16.10 25.20 2.83 5.13 

E4 20 6 96 15.90 24.60 2.19 4.80 

E5 20 8 116 15.35 24.25 1.87 4.40 

Table 4: Comprehensive results
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Fig. 1: Comprehensive results 

 
Fig. 2: Comprehensive results 

 Overall Compressive Strength and Flexural decreases 

with increasing Fly Ash. 

 Compressive Strength is first increased and then 

decreased while varying the Lime percentage for same 

Fly Ash percentage. 

 5 and 10% percentage of replacement with Fly Ash at 6% 

Lime give good compressive strength and Flexural 

Strength for 28 Days 

 Slump value lies in between Maximum 116 mm for E5 

and minimum 82 mm For Sample B1. 

 No replacement of  cement sample was taken as referral 

concrete taken, its compressive strength are 21.64 and 

31.5 N/mm2 after 7 and 28 days, maximum flexural 

strength are 6.57 and 9.70 N/mm2 after 7 and 28 days, 

and slump value are 108mm. 

 When cement are replaced by 5% Fly ash with different 

proportion on lime the maximum compressive strength 

obtain on sample B4 i.e 20.10 N/mm2 and 30.40 N/mm2 

at B3 after 7 and 28 days, Maximum flexural strength 

obtain on sample B4 i.e 5.97 N/mm2 and 9.53 N/mm2 

after 7 and 28 days and slump value is maximum on 

sample B5 i.e. 106. 

 When cement are replaced by 10% pond ash with 

different proportion on lime the maximum compressive 

strength obtain on sample C4 i.e 19.95 N/mm2 and 30.30 

N/mm2 after 7 and 28 days, Maximum flexural strength 

obtain on sample C3 i.e 4.87 N/mm2 and 7.40 N/mm2 

after 7 and 28 days and slump value is maximum on 

sample C5 i.e 114. 

 When cement are replaced by 15% pond ash with 

different proportion on lime the maximum compressive 

strength obtain on sample D3 i.e. 18.75 N/mm2 and 28.67 

N/mm2 after 7 and 28 days, Maximum flexural strength 

obtain on sample D3 i.e 3.00 N/mm2 and 6.25 N/mm2 

after 7 and 28 days and slump value is maximum on 

sample D4 i.e. 114. 

 When cement are replaced by 20% pond ash with 

different proportion on lime the maximum compressive 

strength obtain on sample E1 i.e 16.95 N/mm2 and 25.74 

N/mm2 at E2 after 7 and 28 days, Maximum flexural 

strength obtain on sample E3 i.e 2.83 N/mm2 and 5.13 

N/mm2 after 7 and 28 days and slump value is maximum 

on sample E5 i.e. 116. 

VI. CONCLUSION 

 This research conclude the study of the effect of fly ash 

on the properties of concrete for Nominal mix of M25 

grade of concrete and this study proves that Sipat Power 

Plant Fly Ash can be successfully used in cement 

concrete. Fly Ash can use for a purpose of construction 

with lime and It is good for both Environment and 

Economy because Fly Ash is actually a solid waste. So, 

It is priceless. Fly Ash finds application in wide Area. 

 The cost Analysis indicates that percent cement 

reduction decrease the cost of concrete. 
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