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ABSTRACT:

The Self-Compacting Concrete doesn't require any
vibration for the process of compaction. It can
stream with its own particular weight, totally
rounding formwork and doing full compaction,
even within the sight of congested support. The
harden state of concrete is thick, homogeneous and
having equivalent building homes and solidness as
ordinary vibrated concrete. It decreased system
costs as no vibration is required, shortened pro-
duction time, early strength gain. By adding steel
fibers, it improves the tensile parameters. The steel
fibers (straight) can be effective on micro and mac-
ro cracks. In the present paper, the effect of steel
fibers with a length of 30mm and diameter of 0.5
mm were used in the self-compacting concrete. Due
to this the workability of the concrete get reduces.
Increasing the workability by adding super plasti-
cizers. The concrete is testing at a period of 7 days
and 28 days. At 7days 60% of strength will attain.
In SCC the steel fiber amount is 0.3 %, 0.6 %, 0.9
%, 1.2 % has been taken. By increasing the per-
centage of steel fiber, the compressive strength and
flexure strength will gain.

Keywords:  Steel  fibers, Workability, Super
plasticizer, flexure, Self-Compacting Concrete.

1.INTRODUCTION:

Concrete is a composite material made up of coarse
total with fluid bond that hardens after some time.
Most of cement utilized is lime-based cements, for
instance, Portland cement concrete or bonds made
with other water driven cements. Asphalt concrete
is most normally utilized for street surfaces, and
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furthermore a sort of cement, in which the cement
material is utilized as bitumen, and polymer ce-
ments are likewise utilized where the establishing
material is a polymer. At the point when total is
blended with dry Portland bond and water, the
blend frames fluid slurry that is effortlessly formed
into shape. The substance response of concrete
with water and different fixings to frame hard net-
work materials that ties together into a hard stone-
like material. Consistently, included substances,
(for instance, pozzolans or super plasticizers) are
fused into the mix to improve the physical charac-
teristics of the dry mix or the finished material.
Most of the concrete is poured with strengthening
materials, to give rigidity and yielding reinforced
concrete.

1.1 STEEL FIBER:

Steel fibers are firmly separated and moderately
short as contrasted and constant fortifying bars of
wires. The concrete resistance will give rise to
cracking, fragmentation, orthography and fatigue.
It gives more strength to self-compacting concrete.

1.2 SUPER PLASTICIZER:

Super plasticizers are also known as high water
reducers. The expansion of Tec-Mix will recapture
the work capacity required for the Self Compacting
Concrete. This gives more workability.

2.LITERATURE REVIEW:

In self-compacting concrete, steel fiber is added to
gain the compressive strength of the self-
compacting concrete. Due to the addition of steel
fiber workability of self-compacting concrete
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decreases. Super plasticizer is added to increase the
workability. The flow of self-compacting concrete
is smooth.

2.1 Kosmas K. Sideris, In this paper they dis-
cussed an experimental study on Mechanical prop-
erties of self-compacting concretes which is sub-
jected to an elevated temperature up to 700°C. Dif-
ferent strength categories of eight different con-
cretes of four self-consolidating concretes SCC and
four conventional concretes were produced. Spec-
imens were placed in an electrical furnace and the
heated at a rate of 5°C/min at the period of 120days
until the required temperature is reached. A maxi-
mum temperature of 100, 300, 500, and 700°C was
maintained for lhour. Then the Specimens were
taken to cool in the furnace and it is tested for split-
ting tensile strength, ultrasonic pulse velocity and
compressive strength.

2.2 N R Gaywala et.al., This paper discuss about
the SCC which gives good finishing when we
compared to ordinary concrete without any
compaction. The maximum compressive strength,
tensile strength, compressive strength, pull out
strength and flexural strength for self-compacting
concrete can be achieved by adding 15% of fly ash
in mix as compared to addition of 25%, 35%, 45%
and 55% of cement replacement with fly ash. SCC
gives property of good durability when compared
to ordinary concrete. The tensile strength, flexural
strength, compressive strength and pull out strength
of M25 grade of concrete and Mix-3 (35% fly ash)
results are nearer so in construction of heavily
congested reinforcement structures and high rise
buildings, this mix proportion can be adopted.

2.3 Manikandan.P, This project presents the
behaviour of Self-Compacting Concrete by
replacing cement with fly ash and silica fume, fine
aggregate is replaced by M-Sand and recycled
aggregate is used as a coarse aggregate. The main
objective of this study is to determine the
mechanical characteristics such as Split tensile,
Compressive strength and Flexural strength of
concrete by varying the recycled aggregate
percentage content.

2.4 Ali Heidari et.al, This project explains about
the effects of using micro-SiO; and acrylic polymer
in  self-compacting concrete (SCC). The
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characteristics of the concrete improve by using
these materials in SCC. Self-compacting samples
with 10% micro- SiO; and 1-2% of a polymer were
made. The result shows that addition of micro-SiO,
and acrylic polymer that they don’t have any
negative effect on the self-compacting concrete
mechanical properties.

2.5 A.M. Shendelet.al., has investigated for M-40
grade of concrete having blend extent 1:1.43:3.04
with water bond proportion 0.35 to examine the
compressive quality, flexural quality, Split rigidity
of steel fiber reinforced concrete (SFRC)
containing filaments of 0%, 1%, 2% and 3%
volume portion of hook tain. Steel fibers of 50, 60
and 67 perspective proportion were utilized. An
outcome information got has been analysed and
contrasted and a control example (0% fiber). A
connection between angle proportion versus
Compressive quality, viewpoint proportion versus
flexural quality, perspective proportion versus Split
elasticity spoke to graphically. Result information
clearly demonstrates rate increment in 28 days
Compressive quality, Flexural quality and Split
Tensile quality for M-40 Grade of Concrete.

3.RESULTS AND METHOD:

The flow ability of the self-compacting concrete is
checked through further test: J-ring, V-funnel, L-
box and U-box. The strength of the self-compacting
concrete in hardened state is checked by another
test. Compression test is done.

3.1FRESH STATE TEST:
There are totally four types of fresh state tests done
on self-compacting concrete.

3.1.1 U-BOX TEST:

The filling ability of the self-compacting concrete
is analysed by U-box test. The U-box equipment is
divided by using middle wall into sliding gate, the
height of concrete in both sections to be measured.
Where it can fill it in various forms of the

structures.
Steel fiber% River sand M-sand
0.3 19 22
0.6 23 25
0.9 27 28
1.2 29 30

3.1.4 U-box test
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U-BOX TEST
40 2930
E 1922 232 T
E 2
[
I
G 0
T 0.3 0.6 0.9 1.2

PERCENTAGE OF STEEL FIBER

B S.No Riversand ®S.No M-sand

3.1.2 L-BOX TEST:

The passing ability of the self-compacting concrete
is analysed by L-box test. The minimum ratio of
the height in the vertical section is relative to the
horizontal section is considered to be 0.8. If
suppose the SCC flows as freely as water, it will be
fully horizontal, and the ratio will be equal to 1.0. It
is used to judge the self-compacting concrete

Steel fiber% River sand M-sand
0.3 530 510
0.6 545 530
0.9 540 480
1.2 560 505
3.1.1 J-ring test
J-RING TEST
600
560
54 540
w 550 | 530, 330
2
< 500
<]
o 450
400
0.3 0.6 0.9 1.2
PERCENTAGE OF STEEL FIBER
M River sand ® M-sand
3.1.4 V-FUNNEL TEST:

passes through critical stage.

This test is further to analyse the flowing ability of

Steel fiber% River sand M-sand the self-compacting concrete. It is not suitable
0.3 0.87 0.89 when aggregate size exceeds 25mm. They use
0.6 0.90 0.92 standard aggregate size to form self-compacting
0.9 0.92 0.95 concrete.
1.2 0.97 0.99
3.1.3 L-box test Steel fiber% River sand M-sand
0.3 9 10
L-BOX TEST 06 3 1
99 :
= 1 5 o 90.95 0.9 0.9 11 9
£ 0.95 92 0. .
= 89 0‘8 1.2 10 12
g 09 0.8 3.1.2 V-funnel test
w 0.85
T 08 V-FUNNEL TEST
0.3 0.6 0.9 1.2 15 12
S g 10 i 10
PERCENTAGE OF STEEL FIBER “2 10 8
8
HS.No Riversand M S.No M-sand 3 >
= 0
0.3 0.6 0.9 1.2
3.1.3 J'RING TEST: PERCENTAGE OF STEEL FIBER
J-ring test is used to check out the flow ability of ¢ GEOFS
the self-compacting concrete. It is composed of an )
size of rigid ring supported in diameter of 16mm WS.No Riversand M S.No M-sand

rods equally spaced with 12 in diameter of 300mm
circle 4 in 100mm above the flat surface. The
passage of 25mm indicates good passing ability
and 50 mm indicates poor passing ability. It is
measured in distances (mm).
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3.2 HARDENED STATE TEST:

In this test, we are going to test the samples of
cubes for 7-days and 28-days. In which we can
compare the results of River sand and M-sand. The
values will be varied, due to variation of sand and



International Journal of Pure and Applied Mathematics

different percentage of steel fiber. So, the strength
of the self-compacting concrete is done on CTM.

3.2.1 7-DAYS TEST:
The 7-days test is done to check whether the self-
compacting concrete has gained its compressive
strength within these days. At certain level of

strength.
Steel fiber% River sand M-sand
0.3 21.93 20.55
0.6 23.16 21.58
0.9 22.23 22.87
1.2 24.92 24.44
3.2.1 7-days test
7-DAYS TEST RESULTS
0155 2215 23R8 W4
o~ 20
£
S 10
0

0.3 0.6
STEEL FIBER %

0.9 1.2

m 7DAYS TEST River Sand = 7DAYS TEST M-Sand

3.2.2 28-DAYS TEST:
This test shows that the self-compacting concrete
has gained its maximum compressive strength.

Steel fiber% River sand M-sand
0.3 26.66 25
0.6 25.5 27
0.9 27.6 26.4
1.2 28.1 28.53

3.2.2 28-days test
28-DAYS TEST RESULTS
gg 26854 227 e
= 25.5 4
£ 26 5
Z 24

0.3 0.6
STEEL FIBER %

0.9 1.2

u 28 DAYS TEST River Sand
m 28 DAYS TEST M-Sand
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4.CONCLUSION:

This paper study is all about the replacement of
river sand by m-sand and by adding the steel fiber
in self-compacting concrete has been investigated.
The experimental investigation is based on tests of
fresh concrete tests and compression test Hence the
following conclusions are derived from this study.
By adding the steel fiber in the self-compacting
concrete with higher percentage increases the
compressive strength of the concrete. It can be
avoiding cracks and gives high durability. Obtained
strength of River sand is higher than the M-sand.
But the Strength of M-Sand is higher than the
Required level.
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