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Abstract—Self compacting concrete achieves compaction by
itself without using mechanical vibration techniques. Addition of
fibers to SCC results in increased performance mainly in flexure,
and also in compressive strength. In this study both the flow and
strength properties of single Fiber and blended fiber reinforced
self compacting concrete are examined in comparison with
control self compacting concrete. crimpled steel fibers having
size of 0.45mm diameter x 12.5mm length (aspect ratio 27.7) and
0.45mm diameter x 20 mm length (aspect ratio 44.44) are used in
the SCC mix at various percentages by weight of cement i.e. 0%,
2%, 4% and 6%. From the obtained results it can be seen that
there is aadverse affect on flow properties. There is a moderate
increase in the compressive strength, split tensile strength and
considerable increase in the flexural strength of the self
compacting concrete using the blended fibers at different
percentages i.e. at 2% and 4%, when compared to the single fiber
reinforced self compacting concrete.

Index Terms— Self Compacting Concrete (SCC), Single Fiber
Reinforced Self Compacting Concrete (SFRSCC), Blended Fiber
Reinforced Self Compacting Concrete (BFRSCC), Super
Plasticizer (SP)

I INTRODUCTION

Self-compacting concrete is a variety of concrete which
flows under it’sself weight and does not require any sort of
vibration either manual or mechanical and has become a
revolution in workable concrete placement. It will gives
good finishing to the hardened surfaces. SCC best suits for
placing concrete in form works with heavy reinforcement
without the aid of any sort of vibration. SCC should ensure
good balance between stability and deformability. SCC was
first invented in 1980’s by Japanese researches and is highly
workable concrete and durable too. SCC production is more
dependent on the mixing time, better mixing and needs more
experience than the control concrete mix. And there is a
need of skilled labour in producing good quality self-
compacting concrete. If a concrete is said to be a self-
compacting concrete it should fulfill the requirements of
passing ability (through the narrow cross-sections), filling
ability (through dense reinforcement) and resistance to
segregation. Though, mix design is an adhoc procedure for
self — compacting concrete, number of experimental
investigations are carried out to find the suitable mix design
and to find testing techniques of the same. The constituents
of self - compacting concrete are same as ordinary concrete,
containing, cement, fine aggregate (FA), coarse aggregate
(CA), water and admixtures. To maintain the flow properties
of self — compacting concrete which is a humungous
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difference, SCC must contain more fines content, super
plasticizer along with viscosity modifying agents to some
extent.

In simulation with control concrete, SCC possesses better
strength because of good quality compaction, a slight
increase in the tensile strength and better qualities in terms
of bond strength and a similar fire resistance property.

1. OBJECTIVE AND METHODOLOGY

A. Objective

The objective of this project is to study the properties of
blended fiber reinforced self compacting concrete .These
properties includes flow and strength properties of blended
fiber reinforced self compacting concrete.

The flow properties include:

(i)Filling Ability

(ii)Passing Ability

(iii)Resistance to Segregation

The strength properties include:

(i)Compressive Strength

(ii)Split Tensile Strength

(iii)Flexural Strength

B. Methodology

Self compacting concrete mix of M30 grade is adopted
for the present study. The fiber reinforced self compacting
concrete and blended fiber reinforced self compacting
concrete mixes are obtained by adding fibers to SCC mix.
Flow properties are examined using the following tests:

(i)Flow Table Test

(ii))V-Funnel Test

(iii)L-Box Test

Strength properties are examined using the following
tests:

(i) Compressive strength on specimens of size 15cm x 15

cmx15 cm.

(ii) Split tensile strength on specimens of size 15 cm dia. x

30 cmheight.

(iii) Flexural strength on specimens of size 15 cm x 15

cmx70 cm.

1. MATERIALS

In this study materials like cement, fly ash, sand, coarse
aggregate (CA), SP and water steel fibers are used. The
properties of ingredients used in the mix are given in the
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following sections. It is proposed toexamine the effect of
steel fibers and on the strength and durability of SCC. The
ingredients used in the mix are tested to obtain their
properties as per the relevant IS codes.

Cement
Cement used for this study is Ordinary Portland Cement

(OPC) of 53 grade.
Fly ash

Typical range of
S.No Method Units values
Min. Max.
1. Slump flow test mm | 650 800
2. | T50 slump flow sec 2 5
3. | V-Funnel test sec 6 12
4. | L-Box test ( H2/H1) 0.8 1.0

Fly ash used for this study is obtained from Vijayawada
thermal power plant, Vijayawada, AP.

Fine aggregate

Natural river sand grading zone-l1ll is used as fine
aggregate.

Coarse aggregate

Coarse aggregate of size confining to 10-12mm is used in
this study.

Steel fibers

Crimped steel fibers of size 0.45mm diameter x 12.5 mm
length (aspect ratio 27.78), 0.45mm diameter x 20 mm
length (aspect ratio 44.44) are used.

Super plasticizer
Poly-carboxylic ether
plasticizer is used in mixes.

Water

(MKY SP 200) type super

IV.  TEST PROCEDURE

A suitable mix proportion is adopted for the study.
Crimped fibers are added in different percentages. The
following tests are carried out to study the flow properties
and strength properties of the different SCC mixes.

Slump flow test:

Slump flow test is conducted to observe the segregation
resistance of the concrete in absence of obstruction. The
average diameter of the spread concrete is noted.
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Fig. 1. Flow tab

V- Funnel test:

This test assesses the filling capacity (flow ability) of
SCC with 10-12 mm size aggregate being maximum.
Around 12 liters of concrete is required to perform this test.

Mo, i e %
le with slump diam

L- Box test:

This test is used to study the flow ability of SCC through
narrow openings inclusive of spacing between reinforcing
bars and other obstacles without segregation (or) blocking.
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TABLE 1: Acceptance criteria forSCC

Compression test:

Concrete cubes with different SCC mix are prepared
cured in standard procedure and tested at 28 days. Concrete
cubes are tested for compressive strength in compression
testing machine.

Fig.2.Compression test on"ubes

Split tensile test:

Concrete cylinders are tested for split tensile strength in
universal testing machine.

Fig.3.Split tensile test on cylinder

Flexural test:

Concrete beams are prepared in standard procedure and
cured for 28 days. Beams are tested in universal testing
machine under two point loading.
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V. TEST RESULTS
TABLE 2: FLOW PROPERTIES

Mix Name of the experiment
Designation Flow table  |V-funnel L-box
Time(sec) |D avg.| Time [Time(sec)| h2/hl
(mm)| (sec)
SCCO 2.83 700 | 6.82 6.09 | 0.85
SCC2SI 2.86 675 6.9 6.53 | 0.81
SCCA4SI 3.6 673 7 6.63 | 0.79
SCC6SI 3.93 635 7.2 6.85 | 0.61
SCC1SI+1SIl|  2.49 665 | 7.45 7.23 0.8
SCC2sI+2SIl|  3.11 665 | 7.48 7.36 | 0.79
TABLE 3: STRENGTH PROPERTIES
Mix Compressive  |Split tensile  [Flexural
Designation  strength strength strength
( N/mm?) (N/mm?) (N/mm?)
SCCOo 32.63 2.045 4.84
SCC2SI 34.66 2.125 5.26
SCCA4SI 37.69 2.543 5.89
SCCe6SI 41.73 2.954 7.79
SCC1sI+1Sll 37.04 2.355 5.85
SCC2sI+2sl1 39.62 2.725 6.52
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Fig.5.Variation of flow diameter for different mixes
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Fig.6.Variation of flow time for different mixes
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Fig.7.variation of V-funnel time for different mixes
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Fig.8.Variation of L-box time for different mixes
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Fig.11.Variation of split tensile strength for different
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Fig.12.Variation of flexural strength for different mixés

VI CONCLUSIONS

Following are the conclusions from the study:

1. As there is an increase in the fiber percentage in the
SCC mix the flow properties are adversely affected.
Beyond 4% addition of steel fibers mix is failed to
achieve L-box blocking ratio acceptance ratio limits.
(TABLE.2.)

2. It shows that by the use of blended fibers in SCC
strength properties are increased when compared to
the single fiber reinforced SCC.

3. The compressive strength is increased by 11.31% for
the blended fiber reinforced SCC at 1+1% mix, and
increased by 12.25% at 2+2% mix, when compared to
single fiber reinforced SCC at 2% and 4%.

4. There is a moderate increase in the split tensile
strength of the concrete after the addition of blended
fibers.

5. The flexural strength is increased by 11.22% for the
blended fiber reinforced SCC at 1+1% mix, and
increased by 10.69% at 2+2% mix, when compared to
single fiber reinforced SCC at 2% and 4% mix.
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