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ABTRACT,

Concrete is a non-detachable module of
construction, and the construction industry is a fast-
growing sector to match current trends in
industrialization and infrastructure development.
Portland cement is the primary binder in concrete,
and its manufacture contributes significantly to
greenhouse gas emissions linked to global warming
and climate change. Concrete cubes, cylinders, and
beams of M-60 grade were cast and tested to
evaluate numerous qualities of concrete such as
workability, compressive  strength,  flexural
strength, and split tensile strength test during these
trial examinations. The test findings demonstrate
that Fly Ash can be used to partially replace cement
up to 10% by weight without causing significant
strength loss.,.So it can be say that Fly Ash
effectively used as Biding material in concrete mix.
The use of Fly Ash reduces the dependence of
cement manufacture as well as cost of construction,
KeyWord-FlyAsh,  workability, = compressive
strength, flexural,strength

l. INTRODUCTION
11 Role of Fly Ash in Concrete
Fly debris is a non-burnable, inorganic
byproduct of coal-fired power plants. Carbon is
burnt off as coal is singed at high temperatures, and
the vast majority of mineral impurities are carried
by the vent gas in the form of debris. Fly debris is a
pozzolanic substance that has no cementitious
value but will synthetically respond with calcium
hydroxide at room temperature to form compounds
with cementitious capabilities in a finely separated
structure and in the presence of dampness.

Fly Ash

1. LITERATURE REVIEW

Strength Properties of Fly Ash Concrete

HalitYazc quantified pulverised fly ash
(FA), pulverised granulated blast furnace slag (PS),
and silica fume (SF) with the addition of Portland
cement (PC) (2007). At specific ratios, PC was
replaced with FA or PS. The aggregates in the
mixtures were basalt and quartz powder. The
specimens were cured using three distinct
procedures (standard, autoclave, and steam).
According to the results of the tests, high-volume
mineral admixtures can produce high-strength
concrete. These mixes have a compressive strength
of over 170 MPa.. It seems that these mixtures can
also be used for reactive powder concrete (RPC)
production
with some modifications.
Self-compacting concrete (SCC) demands large
amount of powder content and fines for its
cohesiveness and ability to flow without bleeding
and segregation. BinuSukumar et al (2007) in their
investigation, part of this powder is replaced with
high volume fly ash based on a rational mix design
method. SCC mixes are prepared for different
grades ranges from 30 to 70 MPa with all required
rheological characteristics such as flow ability,
filling ability, passing ability and segregation
resistance. It was observed that the rate of gain in
strength for different grades of SCC is slightly
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» The major goal of this research is to reduce the
3. OBJECTIVE use of conventional concrete materials.
» The mechanical properties of control concrete
of M-60 grade at various percentages of fly ash 1. EXPERIMENTAL INVESTIGATIONS
as a partial replacement of cement were Material used in Experiment
investigated over the course of 7 days, 28 days, > Cement
and 56 days. » Aggregate (Coarse Sand)
» The goal of this research is to find alternative > Fly Ash
materials that can completely or partially » Natural Sand
replace naturally accessible materials in > Water

construction.

FLOW CHART OF PROPOSED METHODOLOGY
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V. RESULT The cube compressive strength results at
5.1HARDNESS TEST OF CONCRETE the various ages such as 7, 21, 28 ,56 days for
CUBE COMPRESSIVE STRENGTH water-binder ratios 0.36 and at the replacement

levels 10%,20%,30%,, 40%,50%, are presented in
are presented in Figures 5.1

Compressivestrength in N/mm?2 at
c 7,14 28,56 days
ﬁ) 70
c 60
2~ 50
2 E 4
g = —®— 7 days
S > 30
§ =z 20 21 day
Q 10 28d
I .
56 day
~ 0 20 40 60
% Replacement of FAA
From the test results it was observed that binder ratio 0.36 at all ages. With high Pozzolanic
the maximum compressive strength is obtained for content in the form of fly ash of about 50% at the
fly ash mix FA-10 with 10 % fly ash and for water- age of the 56 days comparable results with control
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concrete is observed but it was not the same at the
earlier ages because of three features of the
pozzolanic reaction. First, the reaction is slow;
therefore, the rate of heat liberation

V. CONCLUSION

Q) Strength Studies

With the increase in age, the strength
development is more prominent for the fly ash
mixes and comparable with control mix. The
percentage reduction of compressive strength of the
fly ash mix from the control mix at the age of 7
days is in the range of 10-46 % but at the age of 56
days it is 2-18%.

REFERENCE

[1]. Bazant Z.P. (1983) ‘Size effect in blunt
fracture : Concrete, Rock, Metal’, Journal of
Engineering Mechanics, ASCE, pp. 518-
535.6. Bazant Z.P. (1992) ‘Fracture Size
effect : Review of Evidence for concrete
structures’, Journal of Structural
Engineering, ASCE, pp. 2377-2398.

[2]. Bertil Person (2002) ‘Eight year exploration
of shrinkage in high performance concrete’,
Cement Concrete Research, Vol. 32, No.
8,pp. 1229-1237. Bouzoubaa N., Tamtsia B.,
Zhang M.H., Chevrier R.L., Bilodeau A.,
and Malhotra V.M. (2006)‘Carbonation of
Concrete Incorporating High Volumes of
Fly Ash’ ACI Materials Journal special
publication Vol.234, No. 19, pp.283-303

[3]. Bouzoubaa N., Zhang M.H. and Malhotra
V.M. (2000) ‘Laboratoryproduced high-
volume fly ash blended cements
compressive strength and resistance to the
chloride-ion  penetration of concrete’,
Cement Concrete Research, Vol. 30, pp.
1037-1046.

[4]. Bouzoubaa N., Zhang M.H. and Malhotra
V.M. (2001) ‘Mechanical properties and
durability properties of concrete made with
high-volume fly ash blended cements using
a coarse fly ash’, Cement and Concrete
Research, Vol. 31, pp. 1393-1402.

[5]. Bouzoubaa N., Zhang M.H., Bilodeau A.
and Malhotra V.M. (1998) ‘Laboratory
produced high-volume fly ash blended
cements: physical properties and
compressive strength of mortars results’,
CementConcrete Research, Vol. 28, pp.
1555-1569.

[6]. Burak Felekoglu (2006) ‘Utilisation of
Turkish fly ashes in cost effective HVFA
concrete production’, Fuel, Vol. 85, pp.
1944-1949.

[71.

[8].

[9].

[10].

[11].

[12].

Cengiz Duran Atis (2002) ‘Heat evolution of
high-volume fly ash concrete’, Cement and
Concrete Research, Vol. 32, pp. 751-756.
Cengiz Duran Atis (2005) ‘Strength
properties of high-volume fly ash roller
compacted and workable concrete, and
influence of curing condition’, Cement and
Concrete Research, Vol. 35, pp. 1112-1121.
Hwang, K., Noguchi, T., and Tomosawa, F.
(2004) .Prediction model of compressive
strength development of fly ash concrete.,
Cement and Concrete research, vol-34, pp-
2269-2276.

Malhotra, V. M. and Ramezanianpour, A. A.
(1994) .Fly Ash in Concrete., Second
Edition, Natural Resources, Canada.
Namagg, C. and Atadero, R. A. (2009),
.Optimisation of fly ash in Concrete: High
Lime Fly Ash as a Replacement for Cement
and Filler Material., Proceedings of World
of Coal Ash Conference, 4-7 May,
Lexington, USA, pp 1-6.

Neville, A. M. (2009), .Properties of
concrete., Fourth Impression, Pearson
Education.

DOI: 10.35629/5252-040517791781

Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 1781



