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ABSTRACT: In the present study the effect of fiberon self-compacting concrete is investigate. The investigation is
done with the effect of silica and carbon fiber. The weight of fibers is taken as 0, 0.4%, 0.6%, 0.8%, 1.0%, and 1.2% by
weight of cement. Various experiments like Compression strength, split tensile strength, flexural strength, slump flow
and L-box are performed for various mixes of carbon and glass fibre mixed SCC. The study reveals that an appreciable
amount of improvement observed in compressive strength split tensile strength and flexural strength with the addition
of optimum percentage of carbon and glass fibre whereas remarkable changes is also noticed on slump flow of concrete
mix.
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I. INTRODUCTION

Self-compacting concrete (SCC) is a flow-able concrete mixture that is provided with viscosity by adding various
types of admixtures with impart the fluidity to the composite. The highly fluid nature of this concrete makes it
adaptable for putting it in difficult conditions and in sections with complicated reinforcement. SCC is a highly flow-
able type of concrete that need not required mechanical vibration to be placed as such normal concrete. SCC is non-
segregating concrete that is moved with fluidity under gravitation and also, the addition of super-plasticizers and
viscosity modifier are added to concrete to make it that way.

SCC inhibits segregation by the use of mineral fibres which help in holding the components together and so that all has
equivalent viscosity and does not separate under the gravitation and hence, it helps in the thorough movement of the
concrete. Self-consolidating concrete is needs to be placed in its own weight, Flow-ability should be high enough to
makes it flow under its own weight. It is necessary to meet this kind of requirement.

Self-compacting concrete has higher strength when compared to the vibrated concrete of the same proportion and hence

it is more convenient in providing a better interface between aggregates and the cement. Also, Self-Compacting
concrete can be placed taller than the 5 meters height and at very rapid pace than the conventional concrete.
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Il. MATERIAL

Following material are used for the study:

Cement

Cement is an important gradient for the concrete mix which have binding properties and gives strength to the mix.
Grades of Cement

The OPC is classified into three grades, namely 33 grade, 43 grade and 53 grade depending upon the strength of cement
at 28 days when tested as per IS 4031-1988. If the 28 days strength is not less than 33N/mm2, it is called 33 grade
cement, if the strength is not less than 43N/mmz2, it is called 43 grade cement and if the strength is not less than 53
N/mmz2, it is called 53 grade cement. Cement used in the work is of 43 grade OPC.

l. 33 Grade OPC (IS: 269-1998): Minimum Compressive strength after 28 days is 33 N/mm2
Il. 43 Grade OPC (IS: 8112-2000): Minimum Compressive strength after 28 days is 43 N/mm2
. 53 Grade OPC (IS: 12269-1999): Minimum Compressive strength after 28 days is 53 N/mm2

Aggregates

These are the inert or chemically inactive materials which form the bulk of cement concrete. These aggregates are
bound together by means of cement. The aggregates are classified into two categories: fine and course.

The material which is passed through BIS test sieve no. 480 is termed as a fine aggregate. Usually the natural river sand
is not available economically so the finely crushed stone may be used as fine aggregate. The material which is retained
on BIS test sieve no. 480 is termed as coarse aggregate. The broken stone is generally used as coarse aggregate. The
nature of work decides the maximum size of coarse aggregate. For thin slabs and walls, the maximum size of coarse
aggregate should be limited to one-third the thickness of the concrete section.

Sand

The final residue of resistant mineral grains resulting from the weathering action upon rocks is known as sand and the
final form has often been reached after many cycles of deposition and weathering. The most important mineral in sand
is quartz and it is hardly affected by the ordinary weathering agents.

Design Specification

The principal objective of this work is to analyse the behaviour of the specimen based on the concept of Strength
Properties based Performance analysis of carbon fibre and glass fibre for strength and durability. The design method
used is the Mix-Design Proportion- Guidelines IS 10262: 2009. In the thesis the mix proportioning for a concrete of M
30 grade adding glass fibre and carbon fibre on SCC as per the recommendation mentioned in the 1S 10262: 2009.
Even the entire Mix-Design was done under the control environment favourable for accomplishment of anticipated data
and result. Some of the general data/details are mentioned below that are essential for the initial stage of Mix-Design.
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111. MIX DESIGN

Calculation for quantities of materials used in experiment
Following quantity is obtained for the M-30 grade SCC mix as per 1S10262:2009

Water cement ratio = 0.35

Water content = 190 litres

Cementitious material = 190/0.35 = 542.85 kg/m3

Fly ash (taken as 40% of cementitious material) = 217.14 kg/m3

Carbon Fibre / Glass Fibre = 6.51 kg/m3

Cement = 542.85 - (217.14+6.51) = 319.20 kg/m3

Volume of Coarse aggregate & Fine aggregate (C.A. = 0.49 & F.A. =0.51)

Mix calculation

Volume of concrete = 1m3

Volume of cement = (319.20/3.15) x (1/1000) = 0.101 m3

Volume of Fly ash = (217.14/2.2) x (1/1000) = 0.0987 m3

Volume of Water = (190/1) x (1/1000) = 0.19 m3

Volume of Fibre = (6.51/2.38) x (1/1000) = 0.00273m3

Volume of Super Plasticizer (0.8%) = (4.34/1.145) x (1/1000) = 0.00379 m3
Aggregate volume = 0.60189 m3

Mass of fine aggregate = 0.51x0.60189%2.61x1000 = 801.17kg/m3

Mass of coarse aggregate = 0.49x0.60189x2.72x1000 = 802.198 kg/m3

IV. EXPERIMENTAL RESULTS
e  Compressive Strength

It is observed from Fig. 1 & Fig. 2 that the addition of fiber increases the compressive strength of concrete up to certain
limit. Further addition of fiber decreases the compressive strength.
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45 - .
10 Compressive Strength
g 335 -f
L i S N
5_‘5'25 &———— 7 Y v\es—Q—E—BDays
€ 520 £
o & E —o— 7 Days
O (.7,)15 _EB/E,’—/E/_E\H
(E —A— 14 Days
10 ¥
5 £ —¢— 28 Days
0
0 0.2 0.4 1 1.2 1.4

0.6 . 0.8
Glass Fibre %
Fig. 2. Compressive strength of SCC mixed with glass fiber

e  Split Tensile strength

It is observed from Fig. 3& Fig. 4 that the addition of fiber increases the split tensile strength of concrete up to
certain limit. Further addition of fiber decreases the split tensile strength.
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Fig. 3. Split tensile strength of SCC mixed with carbon fiber
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Fig. 4.Split tensile strength of SCC mixed with glass fiber

e  Flexural Strength

It is observed from Fig. 5& Fig. 6 that the addition of fiber increases the flexural strengthof concrete up to
certain limit. Further addition of fiber decreases the flexural strength.
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e  Slump Flow

It is observed from Fig. 7& Fig. 8 that the addition of fiber decreases the slump flowand L-box respectively.
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Fig. 7. Slump flow of SCC with additives
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Fig. 6. L-box of SCC mixed with additives
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V. CONCLUSION

At the water/cement ratio of 0.35 to 0.45, slump flow test and L-box test results were found to be satisfactory, i.e.
passing ability, filling ability and segregation resistance are well within the limits.

Table 6.1 Increment in Compressive Strength in % at 14 Days

Increment in Compressive Strength in % at 14 Days

Additive, % Carbon Fibre Glass Fibre
0.4 3.113685735 5.173635719
0.6 9.884141926 11.44578313
0.8 13.03403331 12.33947555
1 5.756698045 4.21686747
1.2 -0.543084721 0.885896527

Table 6.2 Increment in Compressive Strength in % at 28 Days

Increment in Compressive Strength in % at 28 Days

Additive, % Carbon Fibre Glass Fibre
0.4 10.83032491 11.25150421
0.6 13.44765343 15.94464501
0.8 18.68231047 19.49458484
1 15.94464501 15.01203369
1.2 10.19855596 13.20697954
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Table 6.3 Increment in Split Tensile Strength in % at 14 Days

Increment in Split Tensile Strength in % at 14 Days

Additive, % Carbon Fibre Glass Fibre
0.4 18.57142857 14.64285714
0.6 27.85714286 23.21428571
0.8 46.42857143 40

1 61.42857143 50.71428571
1.2 30 19.28571429

Table 6.4 Increment in Split Tensile Strength in % at 28 Days, Flexural Strength in % at 14 Days &28 Days

Increment in Split Tensile Strength in % at 28 Days

Additive, % Carbon Fibre Glass Fibre
0.4 16.56626506 9.638554217
0.6 33.13253012 26.80722892
0.8 47.59036145 42.1686747
1 64.15662651 57.22891566
1.2 40.06024096 32.8313253
Increment in Flexural Strength in % at 14 Days

Additive, % Carbon Fibre Glass Fibre
0.4 28.32550861 19.09233177
0.6 34.89827856 26.60406886
0.8 44.60093897 38.34115806
1 53.36463224 44.60093897
1.2 47.88732394 33.17683881

Increment in Flexural Strength in

% at 28 Days

Additive, %

Carbon Fibre

Glass Fibre

0.4 29.57746479 21.12676056
0.6 38.02816901 29.57746479
0.8 46.47887324 38.02816901
1 54.92957746 46.47887324
1.2 49.29577465 35.21126761
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Result shows that the addition of carbon fibre and glass fibre in SCC increases the compressive strength up to
certain limit. Further addition of fibres decreases the compressive strength. So as per the obtained result optimum
percentage of fibre in SCC for the compressive strength is 0.8%. 0.8% carbon fibre increases the compressive
strength about 13.03% & 18.68 whereas for Glass fibre addition it increases 12.33% & 19.49 at 14 & 28 days
respectively

Similar observation is obtained from the split tensile strength. Above table indicate that the addition of carbon fibre
and glass fibre in SCC increases the split tensile strength up to certain limit. Further addition of fibres decreases
the split tensile strength. So as per the obtained result optimum percentage of fibre in SCC for the split tensile
strength is 0.8%. 0.8% carbon fibre increases the split tensile strength about 46.42% & 47.59 whereas for Glass
fibre addition it increases 40% & 42.16 at 14 days & 28 days respectively.

Slightly different result is obtained for the flexural strength. Above table indicate that the addition of carbon fibre
and glass fibre in SCC increases the flexural strength up to certain limit. Further addition of fibres decreases the
flexural strength. So as per the obtained result optimum percentage of fibre in SCC for the split tensile strength is
1 %. 1 % carbon fibre increases the split tensile strength about 53.36% & 54.92 whereas for Glass fibre addition it
increases 44.60% & 46.47 at 14 days & 28 days respectively.

Results indicated that the slump flow and L-box is decreases with the addition of fibre in SCC.

It is concluded as per the study optimum range of glass and carbon fibre in SCC is 0.8 % to 1%. Carbon fibre
improves the compressive strength, Split tensile strength and flexural strength 15%-20%, 60%-65% & 50%-55%
respectively whereas glass fibre improves the compressive strength, Split tensile strength and flexural strength
15%-20%, 55%-60% & 45%-50% respectively.
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