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Abstract— Aim of study is to test and analysis compressive 

strength of fly ash cement concrete in a normal way as use to 

determine on construction site, which can utilize in road 

construction in rural areas. Laboratory experiments were 

performed on fly ash to determine its properties, which may 

be used in road construction, earth dam construction, soil 

stabilization etc. In present study aims preparing concrete by 

replacement of Ordinary Portland Cement (OPC) with fly ash 

in in various proportion like-10%, 20%, 30%, 40% and 50% 

Fly ash by mass Experiments such as compressive strength 

test, Slump test for workability, standard consistency test, 

specific gravity test etc. are done in order to determine 

properties of fly ash, which can take account in the 

construction field. For economic purpose, we are using fly 

ash instead of cement. 
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I. INTRODUCTION 

The use of concrete has recently gained popularity as a 

resource-efficient, durable and cost effective. A concrete mix 

with fly ash can provide environmental and economic 

benefits. Fly Ash concrete enhances the workability, 

compressive strength, flexural strength and also increases its 

durability and concrete finishing. It also reduces corrosion, 

alkali silica reaction, sulphate reaction shrinkage as it 

decreases its permeability and bleeding in concrete. The 

disposal of fly ash is a serious environmental problem. In 

India, 110 million of fly ash is produced and 2-30 percent is 

used and rest occupies vast tracks of valuable land as a pond. 

The fly ash used in concrete by partly replacement it with 

cement and also in embankment for filling the material. 

Leaving the waste materials to the environment directly can 

cause environmental problem. Hence the reuse of waste 

material has been emphasized. These industrial wastes are 

dumped in the nearby land and the natural fertility of the soil 

is spoiled. 

Cement with fly ash reduces the permeability of 

concrete and dense calcium silicate hydrate (C–S–H). Past 

Research shows that adding fly ash to concrete, as a partial 

replacement of cement (less than 35 percent), will benefit 

both the fresh and hardened states.  The pozzolanic reaction 

removing the excess calcium hydroxide, produced by the 

cement reaction, and forming a harder CSH. This paper 

presents the effect of fly ash replacement on compressive 

strength and flexural strength of concrete along with the 

slump and other fresh and hardened properties. A 

comparative cost investigation with different replacement of 

fly ash has presented. 

Road and Electricity are basic need for every human. 

Mainly every human creature move one place to another 

place and Transportation system provide them a better way to 

move. Major source of power generation in India are on coal-

based Thermal power plant, where 75% of the total power 

obtained is from these plants. In the process of electricity 

generation, large amount of fly ash get produced and become 

available as by product. 

A. Objectives of this study 

To tests and analysis on fly ash concrete prepared by fly ash 

optimum replacement with cement. 28 days compressive 

strength of fly ash concrete is to be checked. 

II. LITERATURE REVIEW 

Fly ash is used by ancient time, initially it is used in less 

amount, but now a day a major production of fly ash is made 

so its uses and decomposes is necessary to protect 

environment from pollution. It is used as follows: 

The ROMANS used naturally occurring volcanic 

ash from Mount Vesuvius to cement the paving stones in their 

roadways. Many miles of this ancient roadway although 

rough by our standards – still exits as usable highway. 

Fly ash concrete was first used in the US in 1929 for 

the Hoover dam, where engineers found that it allowed for 

less total cement. 

Major breakthrough in using fly ash in concrete was 

the construction of Hungry Horse Dam in 1948, utilizing 

12000 metric tons of fly ash. 

In January of 1974, the Federal Highway 

Administration indicated that “the replacement of cement 

with fly ash of the order of 10% to 25% can be made giving 

equal or better concrete strength and durability. 

In January 1983, the Environmental Protection 

Agency published federal procurement guidelines for cement 

and concrete containing fly ash which encourage the 

utilization of fly ash and establish compliance deadlines. 

The seven story structure of 10780 m2 office space 

in Canada was constructed with HVFAC having compressive 

strength 30-50 N/mm2. 

III. MATERIALS AND METHODOLOGY 

A. Materials used 

 Fly Ash 

 Cement 

 Aggregate 

B. Properties of Materials 

1) Fly Ash 

The Fly Ash is finely divided residue resulting from the 

combustion of ground or powdered coal. Fly ash is generally 

captured from the chimneys of coal-fired power plants, it has 

POZZOLANIC properties, and is sometimes blended with 

cement for this reason. 

Fly ash includes substantial amounts of silicon 

dioxide (SiO2) (both amorphous and crystalline) and calcium 
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oxide (CaO). Toxic constituents include arsenic, beryllium, 

boron, cadmium, chromium, cobalt, lead, manganese, 

mercury, molybdenum, selenium, strontium, thallium, and 

vanadium. 

ASTM broadly classify fly ash into two classes 

a) Class F Fly Ash 

The burning of harder, older anthracite and bituminous coal 

typically produces Class F fly ash. This fly ash is pozzolanic 

in nature, and contains less than 10% lime (CaO). The glassy 

silica and alumina of Class F fly ash requires a cementing 

agent, such as Portland cement, quicklime, or hydrated lime, 

in the presence of water in order to react and produce 

cementitious compounds. 

b) Class C Fly Ash 

Fly ash produced from the burning of younger lignite or sub 

bituminous coal, in addition to having pozzolanic properties, 

also has some self-cementing properties. In the presence of 

water, Class C fly ash will harden and gain strength over time. 

Class C fly ash generally contains more than 20% lime (CaO). 

2) Cement 

The cement used for experimental purpose is Ordinary 

Portland Cement (OPC). The Ordinary Portland Cement of 

53 grade (Priya cement) conforming to IS: 8112-1989 is used. 

The cement is in dry powdery form with the good quality 

chemical compositions and physical characteristics. Many 

tests were conducted on cement; some of them are specific 

gravity, consistency tests, setting time tests, compressive 

strength, etc. 

3) Aggregate 

Aggregates are the chief constituents in concrete. They give 

body to the concrete, decrease shrinkage and achieve 

economy. One of the most significant factors for producing 

feasible concrete is good gradation of aggregates. Good 

grading implies that a sample fraction of aggregates in 

required proportion such that sample contains minimum 

voids. Samples of well graded aggregate containing 

minimum voids require minimum paste to fill up the voids in 

the aggregates. Minimum paste means less quantity of cement 

and less water, which are further mean increased economy, 

inferior shrinkage and superior durability. 

a) Coarse aggregate 

Crushed stone were used as coarse aggregates; the fractions 

from 20 mm to 4.75 mm are used as coarse aggregate. The 

flakiness index and elongation index were maintained well 

below 15 

b) Fine aggregate 

Locally available sand was used as fine aggregate. Those 

fractions from 4.75 mm to 150 micron are termed as fine 

aggregate. The river sand and crushed sand is used in mixture 

as fine aggregate conforming to the requirements of IS: 383. 

The river sand is washed and screened, to abolish deadly 

materials and over size particles. 

IV. METHODOLOGY 

The evaluation of fly ash use as a replacement of cement 

material begins with the concrete testing. Concrete contains 

cement, water, fine aggregate and coarse aggregate. With the 

normal concrete, i.e. 10%, 20%, 30%, 40%, and 50% of the 

cement is replaced with fly ash, the results from the fly ash 

concrete is compared with results from a normal concrete. Six 

cube samples were cast on the mould of size 15x15x15 cm. 

After about 24 h the specimens were demould and keep it in 

water curing tank. Tests were done as per following codes of 

Bureau of Indian Standards. The test for Compressive 

Strength on cubes were measured at 7 and 28 days of curing 

as per IS: 516-1959. 

A. Mix Design 

M25 grade of concrete was designed by following the 

specification given in the IS 10262: 1982. 

Water cement ratio (w/c) was selected as 0.42 based on 

conducting slump tests for different design trails. Mix 

proportion obtained for M25 

V. RESULTS AND DISCUSSION 

A. Consistency of Fly Ash Cement 

From consistency test we analyze that as amount of Fly ash 

increased in mix, it, required less water as compare to cement. 

The results are shown in below graph. 

Fly ash 

content % 

Weight of 

cement (g) 

Weight of 

Fly ash (g) 

Consistency 

% 

0 400 0 32 

10 360 40 31 

20 320 80 31 

30 280 120 30 

40 240 160 30 

50 200 200 29 

Table 1: Consistency of cement and Fly ash 

 
Fig. 1:  Consistency vs Fly ash % 

B. Initial setting time of Fly ash and cement mix 

From this experiment, we can see that increases the fly ash 

percentage with cement, Initial setting time also increased 

and it takes more time to settle. 

Fly ash 

content % 

Weight of 

cement (g) 

Weight of 

fly ash  (g) 

Initial setting 

time (min) 

0 400 0 25 

10 360 40 30 

20 320 80 37 

30 280 120 44 

40 240 160 76 

50 200 200 89 

Table 2: Initial setting time 

 
Fig. 2: Initial setting time vs. Fly ash content 
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C. Slump value of Fly Cement Concrete 

The workability of concrete decreases with increase in fly ash 

content. 

Fly ash content % Slump value in (mm) 

0 25 

10 28 

20 33 

30 42 

40 51 

50 55 

Table 3. Slump values 

 
Fig. 3: Slump value vs. Fly ash content 

D. Compressive Strength Test 

In this investigation for each mix 6-samples were tested and 

the average strength is compared with normal concrete of 

M25 grade. Totally 36-cubes of size 15x15x15 cm were 

casted and tested at 7 & 28 days from curing. The normal 

concrete strength is compared with the replaced concrete at 

10%, 20%, 30%, 40%, & 50% by FA for cement. The values 

of the compressive strength for normal and other variation 

mix are shown in tables and are clearly differentiated by a 

graph 

Fly ash content % 
Compressive strength 

7 days 28 days 

0 16.57 26.28 

10 22.4 30.20 

20 19.67 28.64 

30 18.05 27.60 

40 15.73 23.32 

50 13.00 20.87 

Table 4: Compressive strength 

 
Fig. 4: Compressive strength 

VI. CONCLUSION 

 Specific gravity of cement was 3.148 and fly ash 2.27, so 

specific concrete gravity of fly ash is less than to cement. 

 Standard consistency increased as amount of fly ash 

increased in cement fly ash mix that means less water 

quantity need to make cement fly ash mix paste. 

 Fly ash takes longer time to settle down as compare to 

ordinary Portland cement. Cement paste settle down in 

45 to 50 minute. On other hand as amount of fly ash 

increased its settling time also increased. 

 Fly ash-cement cube absorbs more water. The 

workability of concrete decreases with the increase in fly 

ash, the particles of Fly ash in concrete up to 30% 

replacement with cement in conventional mix, however 

he compressive strength increase more as compared to 

flexural strength, the values are acceptable as per IRC. 

 Mixing of fly ash in concrete conventional mix has 

resulted in considerable variation in the properties of 

fresh concrete. Integration of fly ash. The research can 

be conducted further in higher grades of concrete or 

integration of such waste material by which more impact 

can be improvement of strength. 
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