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ABSTRACT

Investigations to overcome thébrit tle response and limiting postyield energy absorption of concrete lad
to the development of fiberreinforced concrete using discretefibers within the concrete mass. In this
paper, polypropylene fiber was used to increase theompressive strength c concrete.

Totally 63 cubes were cast and tested. Based on thgperimental results of workability and mechanica
strength studies, a two length of 06 mm and 20 mmnd three volume fractions such as 1.0%, 1.5% an
2.0% are chosen for further studies. Fronthese results, it is concluded that even though adibn of fibers
reduces the workability of fresh concrete, improverants in the mechanical strength properties ar
observed which ranges from 10% to 20%
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1. INTRODUCTION

In nominal lengths of 6, 12 or 20 mm, polypropyldiber is the ideal additive for concrete mixtures in ortie
reduce plastic shrinkage, cracking and crazingianpiove the surface properties of the concrete.fibers do
not replace the usual steel structural reinforceénoenthe customary procedures for correct settihghe
concrete. When fibemare used, it is very often possible to replace me$ly thefibers

A concrete mix has been designed to achievi minimum grade of M25. The investigation contain®
phases. In the first phase, to identify the effestsworkability and mechanical strength propertes to the
addition of fibers workability tests such slump cone test, and #wosd phase, to meanical strength tests on
standard specimens such as compressive strengthowrducted on thfibrous concrete specimens to obt:
the optimum volume fraction and lengthfibers.

2. NOMENCLATURE

Fy— Plain cement concrete

Fa; — Concrete with 1.0% Polyprglene fiber of €Emm cut length
Fa> —Concrete with 1.5% Polypropylene fiber of 6 mm leutgtr
Fas —Concrete with 2.0% Polypropylene fiber of 6 mm leutgtl
Fg. — Concrete with 1.0% Polypropylene fiber of 20 mm lewigtt
Fg> — Concrete with 1.5% Polypropylene fiber of 20 mm lewigtt
Fgz — Concrete with 2.0% Polypropylene fiber of 20 mm lemigtt
f'ck -Target Average Compressive Strength at 28

fck - Characteristic Compressive Strength at 28

S - Standard Deviatio@d=N/mm2 From Table 1, 110262: 2009
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3. MATERIAL TESTING FOR MIX DESIGN

It includes materials and fibenssec detailed methodology of experimental programmedy prioportions
specimen details, reinfaement detailing and test set. Initially two different cutlength (6 mm, 20 mn of
polypropylene fibeand three volume fractions (%, 1.5% & 2.0%) have been taken.

The slump cone test igsed to assess the workability conventionalconcrete. The influence dibers on
workability of concrete are studied.

3.1 Materials and mix

The materials used in this investigation were: mady Portlandcement, coarse aggregate of with a maxin
size of 20 mm, fine aggregate of river sand andabde water, polypropylene fiber. The detailedpemies art
given in subsequent contents.

3.2 Cement

Ordinary Portland cement of 5ade conforming to IS 2269:1987 was used. Tests were carried oL
variousphysical properties of cement and the results laoe/s in Tablel

Table 1 Physical Properties of 53 Grade Ordinary Portlacemen

Physical Requirements | For OPC used
Properties as per IS
12269:1987

Standarc - 35%
Consistenc
Initial Setting >= 30 37 min
Time min
Specific gravit - 3.15

3.3Fine Aggregate

Natural river sand was used as fine aggregate pidygerties of sand were determinedconducting tests as per
IS: 2386 (Part}). The results are shown in Tat3.2 The results obtained from sieve analysis areished in
Table 3.3. The results indicate that the sand cargdo Zone | of IS: 38— 2002(Table no. )

Table Z Sieve Analysis of Fine Aggregate

I.S. Weight Cumulative | Cumulative | Cumulative

Sieve Retained Weight Percentage | Percentagt
Size (gm) Retained Weight Weight
(gm) Retained Passing
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4.75 42 2 21 97.9
mm
2.36 64 106 53 94.7
mm
1.18 170 276 13.8 86.2
mm
600 p 113( 1406 70.3 29.70
300 p 312 1718 85.9 141
150 p 278 1996 99.8 0.2
<150u 4 2000 100 0.0

3.4 Coarse Aggregate

Crushed granite stones obtained from lqquarrieswere used as coarse aggregate. The maximum stoarsfe
aggregate used was 20 mm. The properties of caggegate were determined by conducting tests rakSp
2386 (Part HI). The results are tabulated in Tal3

Table3 Physical Properties of Fine Aggregate
(Tests as per IS: 238— 1968: Part Il and IlI)

Physical properties | Fine Aggregate Coarse Aggregate
Specific gravit 2.28 2.79
Fineness Modult 2.77 3.5
Bulk density (kg/mg 1712.6 1644.4

3.5 Water

Portable water free from salts wwused for casting and curing of concrete as per 456 — 2000
recommendations.

3.6 Super plasticizer

BV — 40 type of super plasticizer usec

3.7 Fibers
TabkeTypical Properties oFiber

Material Polypropylene
Specific gravity 0.91
Tensile strengt 0.67 KN/mnt
Young Modulu: 4.0 KN/mnf

Melting point >165°C
Absorption NIL
Bulk Density 910 Kg/m
Fiber cut lengt 6mm, 20mm




International Journal of Research in Advent Technobgy (IJRAT)
Vol. 1, No. 3,0ctober 2013, ISSN: 2321-9637

IJR AT
4. MIX DESIGN (As per 10262:200¢

Target Strength for Mix Proportioning is calculatedusingequation
fck=fck + 1.65 S
fck=25+1.65x4
=31.6 N/mm
Watercement ratio is selected according to Indian Stah8pecification (IS 456:2000, page-5)
Water cement ratio for pis 0.4.
According to Indian Standard Specification (IS 122009From table 2)
minimum water content 186 liter (for 25mm to 50
for 20 mm aggrega mm slump range)
Estimated water Content for 100 mm St
=186 + (6/100) x 186
=197.16 Lit/mi

=197 Lit/n?
calculation of Cement Content is given as foll
Water-Cement Ratio = 0.40
Water Content = 197 kgfin
Cement content = (197/0.4) = 490 K¢
According to Indian Standard Specification (IS 2880 from table 5) for Ms Grade of Concretminimum
cement Content = 280 Kgfn
As our cement content 490 kg/mihich is greater than 280 Kg/m3 hence it i
From sieve analysefone | of Table 4 of | : 383-2002
According to Indian Standard Specification (IS 122809from table 3)
Volume of Coarsaggregate is taken to be
Volume of Fine Aggregate = 106-€
=04
And thenquantities of all ingredients ¢ calculated for 1 fhof concrete. The mix proportion is found to be
1.47: 2.22. The quantities of I*wf concrete are shown in the fcwing table5

Table 5 Quantity of 1 Miconcrete

ltem Quantity
Water 196 Kg
Cement 490 Kg
Fine Aggregate 722 Kg
Coarse Aggregate 1087 Kg
Super plasticizer 3 lit.
Weight of 1% 1.41 kg
Polypropylene 1.5% 2.11 kg
to be adde 204 2.8XKg

5. TEST SET UP ANDRESULT

5.1 Workability StudiegSlump cone Tes
The slump cone test was conducted as per IS: — 1974 The slump was measured in 1




International Journal of Research in Advent Technobgy (IJRAT)
Vol. 1, No. 3,0ctober 2013, ISSN: 2321-9637

Fresh mix characteristics are m emphasized in fiber concrete compa
to the plain concrete. In this stuc IJR_AT polypropyene fibers & their thre
different volume fractions like 1.0% 1.5 and 2.0% were taken. Regarding len
of fibers of two different lengths like 6 m and 20 mm were chosen. Totally
different mixes were prepared and tes

The decrease in the heightsdfimped cone is lled ‘slump of concrete’. Table ghows the test results of slur
cone test.

Table 6 Slump Test Results

Mix Fo Fa1 Faz | Fas Fea1 Fa Fas
type
Slump | 110 | 105| 98 87| 102 96 84
height
in mm

It is obvious in all the figures that freconcrete mix workability is damaged by increasimg fiber reinforcing
index. The rate of drop in workability with increa®f fiber reinforcing index seems to be compar.
Following Bar chart shows workability of differemtix

120 -
FO
€100 -
£ g0 mFAL
w H FA2
oo i
2 60
'g_ 40 - mFA3
g 20 - FB1
7
0 - FB2
FO FA1 FA2 FA3 FB1 FB2 FB3 ™ FB3

Mix type

Figure 1 workability of different mix

5.2 Mechanical Strength Studies
(Compressive Strength test)

According to Indian Standard specifications (IS6~ 1959), the compressidest on cubes weconducted.

To evaluate the mechanical strength characteristicconcrete reinforced with polypropylene fiber, dieth
experimental investigation was carried out andréselts are discusst

Totally 63 cube specimens of size 150x150x150 muf Wi mixes were casted and tested. Three vo
fractions were consideredrfof two different lengths. Results for compressstength based on the aver:

values of three test data. Mixes has been compeitbdhe experimental results in Tal7.
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Table 7 Compressivstrength test resu IJR_ AT

Figure 2 - 28 day’'s Compressive Strength of different mix

Mix | Compressive| Compressive| Compressive
type | Strength after Strength Strength after
7 Days in after 14 Days| 28 Days in
N/mm? in N/mm? N/mn?

Fo 19.18 22.60 26.20

Fai 234 3241 35.65

Faz 29.59 37.69 41.46

Fas 24.27 34.32 37.75

Fa1 25.08 31.53 34.68

Fao 28.45 36.67 40.34

Fas 26.40 33.58 36.94
© 50 -
1) FO
@ 40 -
5 BFA1
g 2 3¢ B FA2
© 9
2 5 20 - mFA3
0 10 - FB1
©
N 0. FB2

FO FA1FA2 FA3FB1FB2FB5 FB3

6. ADVANTAGES OF FIBER CONCRETE

Homogeneous reinforcing, reducing the possibilftgmalling at concrete edc¢

Mix type
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Simplifies construction proces

required IJR_AT
Reduces labour required to ple and handle mesh

Easier construction method a only one concrete application savi
time

Improves the wet mix by reducing the potential @ficrete segregati

Reduces the overall bleed econsequential settlement cracking

Inhibits early plastic shrinkage crack

Increases the cohesiveness of the cor

Removes the potential risk of corrosion of steatkrcontrol mes

Cost effective versus steel m

Precise placement of stemesh is not

7. DISADVANTAGES OF FIBER CONCRETE

Fiber Concretedoes not replace any structural steel reinfol

8. APPLICATION

Fiber reinforced concretan be used in all types of concrete applicatiorschieve eranced quality concrete
with any finish. Main uses are:

Driveways

Pathways

Floors(industrial, commercial or domest

Precast elements

Cold Room floors

Very thin sections with large surface to thicknestos

Any other concrete application where enhanced pti@seare require

9. CONCLUSION

A series of tests carried out to examthe effect of polypropylene fér on the compressivof concrete. The
following conclusions have been drawn from thisk

1. Polypropylene fiberof 6 mm cut lengt inclusions in amount of 1.0%anc 1.5% increased the
compressive strength up to 36% an©% respectively.
2. Our result shows that 2.0% inclusion of polypropgefiber give less strength than 1.5%
polypropylene fiber.
3. Polypropylene fiber inclusions in amount of 1.0%5% and 2.0% decreases the workab
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