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Abstract: Nowadays, most concrete mixture consists of SCMs that are mainly off cuts or spend using their
company industrial processes. More lately, strict ecological - pollution controls and rules have created a
rise in the commercial wastes and sub graded off cuts that you can use as SCMs for example fly ash, silica
fume, ground granulated blast furnace slag etc. Using this method project we're reduced the cement
content by 30% than conventional concrete: In compression people the incremental alternation in the
force was observed which is greater than 1.2585 occasions than conventional concrete. Within the split
tensile strength aspect we observed the incremental change that is 1.2536 occasions greater than the
traditional concrete. In flexural strength aspect we observed the drastically incremental change that is
1.4505 occasions greater than the particular conventional concrete. The cement paste premix can include
admixtures for example accelerators or retarders, super plasticizers, pigments, or silica fumes. The
premixed paste will be mixed with aggregates and then any remaining batch water and final mixing is
finished in conventional concrete mixing equipment. High-energy mixed (HEM) concrete is created.
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I.  INTRODUCTION

Concrete is a combination of cement, sand, coarse
aggregate and water. Its success is based on its
flexibility as possible made to withstand harshest
conditions while dealing with probably the most
inspiring forms. Engineers and researchers are
further attempting to increase its boundaries with
the aid of innovative chemical admixtures as well
as other extra cementations materials SCMs.
Nowadays, most concrete mixture consists of
SCMs that are mainly off cuts or spend using their
company industrial processes. Using SCMs in
concrete buildings not just prevent this stuff to
determine the pollution but additionally to boost
the qualities of concrete in fresh and hydrated
states [1]. The SCMs could be divided in 2 groups
according to their kind of reaction: hydraulic and
pozzolanic. Hydraulic materials react directly with
water to create cementations compound like
GGBS. Pozzolanic materials have no cementations
property however when combined with cement or
lime interact with calcium hydroxide to create
items having cementations prosperities.

Il. MATERIALS USED

Silica Fume: Silica smoke is really an increase the
risk for reducing of high-virtue quarto movement
with coke in electric curve heating units within the
generation of plastic and ferrosilicon composites.
Silica smoke includes fine contaminants having a
surface territory around the request of 215,280
ft2/lb (20,000 m2/kg) when measured by nitrogen
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adsorption methods, with contaminants more or
less one hundredth the extent from the normal
concrete Silica smoke is put into Portland bond
cement to boost its qualities, particularly its
compressive quality, bond quality, and crawled
place resistance. This upgrade originates from both
mechanical changes coming about due to growth of
an excellent powder towards the bond glue blend
and additionally in the pozzolanic reactions
between your silica smoke and free calcium
hydroxide within the glue. Growth of silica smoke
furthermore lessens the piousness of cement to
chloride contaminants, which shields the building
up steel of cement from consumption, specifically
in chloride-wealthy situations. When silica fume is
incorporated, the speed of cement hydration
increases in the early hrs because of the discharge
of OH y ions and alkalis in to the pore fluid. The
elevated rate of hydration might be due to ale silica
fume to supply nucleating sites to precipitating
hydration items like lime, C£S+H, and ettringite.
Steel Slag: Steel slag may be the residue of steel
production process and made up of silicates and
oxides of undesirable elements in steel chemical
composition. Fifty million tons each year of LD
slag were created like a residue from Fundamental
Oxygen Process (BOP) on the planet. To use these
slags in cement, its hydraulic qualities ought to be
known. Chemical composition is among the
important parameters figuring out the hydraulic
qualities from the slags. Generally, the assumption
is the greater the alkalinity, the greater the
hydraulic qualities. Fly ash: Fly ash, that is largely
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comprised of plastic dioxide and calcium oxide,
can be used an alternative to Portland cement, or
like a supplement into it. The types of materials
which will make up fly ash are pozzolanic, and
therefore they may be used to bind cement
materials together. Pozzolanic materials, including
fly ash cement, add sturdiness and strength to
concrete. Fly ash cement is also referred to as eco-
friendly concrete. It binds the toxic chemicals
which are contained in the fly ash in a manner that
should prevent them from contaminating natural
sources. Using fly ash cement instead of or
additionally to Portland cement uses less energy,
requires less invasive mining, and reduces both
resource consumption and CO2 pollutants.
Ordinary Portland cement: Portland cement is
easily the most everyday sort of cement generally
use all over the world, utilized as a fundamental
component of concrete, mortar, stucco, and many
non-specialty grout [2]. It developed from other
kinds of hydraulic lime in England within the mid
1800s in most cases arises from limestone. It's a
fine powder created by heating materials inside a
kiln to create what's known as clinker, grinding the
clinker, and adding small quantities of many other
materials. Several kinds of Portland cement can be
found most abundant in common being known as
ordinary Portland cement (OPC) that is gray
colored; however a white-colored Portland cement
can also be available. The reduced cost and
prevalent accessibility to the limestone, shale’s,
along with other naturally sourced materials in
Portland cement allow it to be among the cheapest-
cost materials broadly used during the last century
around the world. Concrete is among the most
versatile construction materials available on the
planet. SAND: Sand is really a naturally sourced
granular material made up of carefully divided rock
and mineral contaminants. The most typical
constituent of sand, in inland continental
configurations and non-tropical seaside
configurations, is silica, usually by means of quarto
movement which, due to its chemical inertness and
considerable hardness, is easily the most common
mineral resistant against weathering. It’s utilized as
fine aggregate in concrete.

Fig.1.The soaking of coarse aggregates
II. METHODOLOGY

Test Procedure: The Experimental programmed
was transported in two stages: Stage 1: sample
cubes were casted for that resolution of the
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optimum content of fly ash and silica fume
proportions. Stage2: Experimental works were
carried out on steel slag concrete mixes by using
different binder mix modified with various rates of
silica fume and fly ash. Stage 1: This experimental
analysis was transported out for 3 different
proportions of fly ash substitutes with Portland
cement. Then optimum percentage substitute was
discovered for fly ash substitute. On the other hand
three proportions of silica fume are changed instead
of OPC, and optimum percentage is located.
Finally these optimum substitutes are combined
and examined using the steel slag mixed concrete
and outcome was tabulated. Stage2: Here concrete
is ready with six various kinds of binder mix with
silica fume and fly ash substitutes and steel slag
additions. Within this phase concrete of mix
proportion 1 : 1.274 : 2.99 is going to be made by
using OPC with optimum proportion of fly ash
silica fume substitutes and steel slag additions,
sand as fine aggregate and kankar as coarse
aggregate. The various samples are carried out. The
concrete mixes are going to be examined for
following talents. Compressive strength after seven
days, 4 weeks, 3 months Split tensile strength after
seven days, 4 weeks, 3 months. Flexural strength
after seven days, 4 weeks, 3 months. CONCRETE
MIXING: Thorough mixing is important for
producing uniform, top quality concrete. Because
of this equipment and techniques should manage to
effectively mixing concrete materials that contains
the biggest specified aggregate to create uniform
mixtures from the cheapest slump simple for the
job. Separate paste mixing has proven the mixing
of cement and water right into a paste before
mixing this stuff with aggregates can boost the
compressive strength from the resulting concrete.
The paste is usually included a higher-speed, shear-
type mixer at aw/cm (water to cement ratio) of .30
to .45 by mass. The cement paste premix can
include admixtures for example accelerators or
retarders, super plasticizers, pigments, or silica
fumes. The premixed paste will be mixed with
aggregates and then any remaining batch water and
final mixing is finished in conventional concrete
mixing equipment. High-energy mixed (HEM)
concrete is created by way of high-speed mixing of
cement, water and sand with internet specific
energy consumption with a minimum of 5
kilojoules per kilogram from the mix. A plasticizer
will be put into the triggered mixture, which could
later be combined with aggregates inside a
conventional concrete mixer. Within this process,
sand provides dissipation of one's and produces
high-shear conditions at first glance of cement
contaminants [3]. The liquid triggered mixture may
be used alone or foamed (broadened) for
lightweight concrete. HEM concrete hardens in low
and subzero temperature conditions and offers an
elevated amount of gel, which drastically reduces
capillarity in solid and porous materials.
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WORKABILITY: Workability is ale a brand new
(plastic) concrete mix to fill the shape or mildew
correctly using the preferred work (vibration) and
without  lowering the  concrete’s  quality.
Workability is dependent on water content,
aggregate  (size and shape distribution),
cementations content and age (degree of hydration)
and could be modified with the addition of
chemical admixtures, like super plasticizer.
Workability could be measured through the
concrete slump test, a simplistic way of measuring
the plasticity of the fresh batch of concrete
following an ASTM C 143 or EN 12350-2 test
standards. Slump is generally measured by filling
an “Abrams cone” having a sample from the fresh
batch of concrete. The cone is positioned using the
wide finish lower onto an amount, non-absorptive
surface. This will make it completed three layers of
equal volume, with every layer being tamped
having a steel fishing rod to consolidate the layer.
Once the cone is carefully lifted off, the enclosed
material slumps a specific amount because of
gravity. A comparatively dry sample slumps hardly
any, getting a slump worth of a couple of inches
(25 or 50 mm) from one foot (305 mm). A
comparatively wet concrete sample may slump
around eight inches. Workability may also be
measured using the flow table test. Slump could be
elevated by inclusion of chemical admixtures for
example plasticizer or super plasticizer without
altering water-cement ratio. After mixing, concrete
is really a fluid and could be pumped towards the
location where needed. CURING: In most however
the least critical programs, care must be come to
correctly cure concrete, to attain best strength and
hardness. The cement paste hardens with time,
initially setting and achieving rigid though very
weak and attaining in strength within the days
following. In around 4 days, typically over 90%
from the final strength is arrived at, though
strengthening may go on for decades. The
conversion of calcium hydroxide within the
concrete into calcium carbonate from absorption of
CO2 over several decades further strengthen the
concrete and which makes it more resilient to
break. However, this reaction, known as
carbonation, lowers the pH from the cement pore
solution and may make the reinforcement bars to
corrode [4]. Hydration and hardening of concrete
throughout the first 72 hours is crucial. Abnormally
fast drying out and shrinkage because of factors for
example evaporation from wind during positioning
can lead to elevated tensile stresses at any given
time if this hasn't yet acquired sufficient strength,
leading to greater shrinkage cracking. The first
strength from the concrete could be elevated if it's
stored moist throughout the curing process.
Minimizing stress just before curing minimizes
cracking. High-early-strength concrete is made to
hydrate faster, frequently by elevated utilization of
cement that increases shrinkage and cracking. It is
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dependent on mix-section dimension of elements
and scenarios of structure exploitation. During this
time period concrete must be stored under
controlled temperature and damp atmosphere.
Used, this really is accomplished by squirting or
ponding the concrete surface with water, therefore
safeguarding the concrete mass from harmful
effects of ambient conditions. Correctly curing
concrete results in elevated strength minimizing
permeability and eliminates cracking in which the
surface gets dry prematurely. Improper curing may
cause scaling, reduced strength, poor abrasion
resistance and cracking.

Optimum % of steel slag addition:

In order to determine the steel slag optimum
content we are casted the six number of cubes for 7
and 28 days and with different proportions of
addition (5%,10%, 15%, 20%, 30%) of fly ash.
And these casted cubes were tested and results
were tabulated in the following table6.4.

Table 1: compressive strength results for various
steel slag proportions

Percentage Compressive
SIno replacement (fly| force bared by
o ash+ silica fume the
+ steel slag) | specimen(kn)
1 10+20+5 885
2 10+20+10 930
3 10+20+15 10
4 10+20+20 895
5 10+20+30 810

@ 2013-2016 http://www.ijitr.com All rights Reserved.

From the above values, we can conclude the
optimum percentage of steel slag addition with
OPC is obtained at 10% replacement which has
given the strength as 930 kn. So we can fix the
10% as optimum

The above results are represented in the graphical
representation bellow.

STEELSLAG
950
g /\\\
% 850
3 800+
750
5% 10% 15% 20% 30%
% Replacement
Fig 2:Graph
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From the above three analysis we can conclude that
the optimum percentages for fly ash and silica
fume replacements and steel slag addition with
OPC is 10%,20% and 10% respectively.

For these optimum proportions we are casted
cubes, cylinders and prisms to determine the
compressive strength, split tensile strength and
flexural strength respectively. The results were
recorded for 7 days, 28 days and 90 days and are
shown bellow in sequential order.

Cube compressive strength results: These results
are obtained by testingthe total 9 specimens for 7
days, 28 days and 90 days and by considering the
average of the test results and that are tabulated in
table6.5.

Table 2: compressive test results for optimum
proportions for various curing days

00 Days
MPa)
P8 Days
l 7 Days (MPa) [(MPa)
1 21.02 32.84 56.54
2 13.33 35.11 64.44
3 20.62 35.46 63.11
4 28.48 41.33 66.22

Where

1=Conventional mix concrete.

2=10% Fly ash replaced concrete.

3=10% FA and 20% SF replace concrete.
4=10%FA+20% SF replaced and 10% steel slag
added concrete.

Split tensile strength results: These results are
obtained by testing the total 9 specimens for 7
days, 28 days and 90 days and by considering the
average of the test results that are tabulated in
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Flexural strength results: These results are
obtained by testing the total 9specimens for 7 days,
28 days and 90 days and by considering the
average of the test results that are tabulated in the
table6.6.

Table 4: flexural strength results

7 Days |28 Days [P0 Days

l MPa)  |(MPa) MPa)
1 4.444 5.86 6.57
2 3.64 6.22 7.5
3 4.8 8 10.13
4 5.6 8.5 11.02

Where

1=Conventional mix concrete.

2=10% Fly ash replaced concrete.

3=10% FA and 20% SF replace concrete.
4=10%FA+20% SF replaced and 10% steel slag
added concrete.

28 days compression strength results:

28 days curing results

fyash;silica fume
- Bosteel
convensional — slag10+20410%)
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' Graph
showing 28 days compression test results

28 days flexural strength results:

table6.5. 28 days results
fiyashslica
Table 3: split tensile strength results =3 fume s
slag(10+20+10)
7 Days D8 Day’s 00 Day’s g e
MPa) MPa) MPa)
!
1 154 2, . .
> 1 is > ?12 4312?1 Graph showing the 28 days flexural strength results
3 158 5086 122 Table 5:. Mix proportion
4 1.938 2.57 4.45 Water cement Fine agg. Coarse
agg.
Where 191.6 lit 405kg 515kg 1210kg
1=Conventional mix concrete. 050 : 1 4 2.99

2=10% Fly ash replaced concrete.

3=10% FA and 20% SF replace concrete.
4=10%FA+20% SF replaced and 10% steel slag
added concrete.
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Hence the Mix is 1:1.274:2.99 (Designed for M25)
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IV. CONCRETE MIX DESIGN

This chapter handles the look procedure adopted
for all of concrete with the use of SCM’s. The force
is principally affected by water cement ratio, and it
is almost in addition to the other parameters the
qualities of concrete having a compressive strength
of 25MPa, are affected through the qualities of
aggregate additionally to that particular water
cement ratio [5]. To acquire good strength, it's
important to make use of the cheapest possible wi/c
ratio which affects the workability from the mix. In
our condition of art, concrete with a preferred
28days compressive strength of minimum 25 MPa,
can be created by appropriate proportion from the
components  using normal techniques for
compacting the mixes. The effectiveness of the
cement as available in the United States today has
greatly enhanced since 1982. The 28-day strength
of the, B, C, D, E, F. Group of cement will be
reviewed. The graph hooking up, different strength
of cements and W/C will be reestablished. The
graph hooking up 28-day compressive strength of
concrete and W/C ratio will be extended as much
as 80Mpa, if the graph will be look after high
strength concrete. As reported by the revision of
456-2000, the quality of workability is expressed
when it comes to slump rather than compacting
factor. This leads to change of values in estimating
approximate sand and water contents for normal
concrete as much as 35Mpa and strength concrete
above 35Mpa. The table giving adjustment of
values in water content and sand % for apart from
standard conditions requires appropriate changes
and modifications. In viewing above along with
other changes produced in the revision of 1S456-
2000, this mixture design procedure as suggested
was 10262-82 is needed to become modified
towards the extent desired and good examples of
mix design is labored out.

Fig.3.Flexural strength test
V. CONCLUSIONS

According to experimental analysis around the
“strength of concrete” and thinking about the
“environmental aspects” the next findings are
created regarding of fly ash silica fume changed
and steel slag added concrete for compression
people, tension people and flexural people. Using
this method project we're reduced the cement
content by 30% than conventional concrete: In
compression people the incremental alternation in
the force was observed which is greater than
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1.2585 occasions than conventional concrete.
Within the split tensile strength aspect we observed
the incremental change that is 1.2536 occasions
greater than the traditional concrete. In flexural
strength aspect we observed the drastically
incremental change that is 1.4505 occasions greater
than the particular conventional concrete
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