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Abstract— This research allocates with the effect of
Polypropylene fiber on the fresh and hardened properties of
concrete. The polypropylene fiber is synthetic fiber it is good
in high tensile strength, great in modulus of elasticity and it
is also good in bonding after add into concrete. In this
research work Polypropylene fiber of 19mm is used in mix of
concrete. Compressive strength test, split tensile strength test
were performed and the results were examined statistically.
Specimen having polypropylene fiber of 0.1%, 0.2%, and
0.03% are prepared and tested in this research. Furthermore
the compressive strength and split tensile strength of concrete
with mix of polypropylene fiber, 0.1% and 0.2% increased
and at the 0.3% it increased little both in compressive strength
and split tensile strength.
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|I. INTRODUCTION

Concrete is commonly used material in the world.[1] It is an
important construction material used extensively in
buildings, bridges, roads and dams. Its uses range from
structural applications, to paviors, Krebs, pipes and drains.[2]
Growth in developing work global, Need of construction
resources are cumulative and growing.[3] it will effect
economically on developing countries. Building materials
are not cheaply available in domestic market so there demand
is increased.

Hence both researcher and engineers are try to find
cheaply and a alternative materials which may work same in
better way.[4]

Then tensile strength of concrete is almost 10 times
less that its compression strength. This limitation makes the
concrete vulnerable during tensile loading and can fail
abruptly if no other adjustment are taken into account.[5]
Reinforcing concrete with steel is a good practice to improve
the tensile strength of concrete and is being into practice since
years.[6] Nowadays some other advance mechanisms have
also developed which improves then tensile and crack
behavior of concrete in which addition of fiber to concrete is
on top of the list.[7] There are various concrete fibers
available which give tremendous results when added to
concrete, Polypropylene in one of them.[8] It is a synthetic
fibers and possess great tensile strength, modulus of elasticity
and good bonding with concrete when added in proper
proportion.[9] These fibers works as a bridging agent by
holding the cracks at the place and doesn’t allow it to
propagate it further.[10]

Polypropylene fiber, also known as PPF, is a
synthetic fiber, renovated from 87% propylene, as well as
used in different works.[11] Polypropylene belongs to the set
of polyolefin and it is little crystalline and non-polar. The
Polypropylene is widely produced product plastic, and it is
frequently used for product packaging and labeling.[12]

Il. MATERIALS AND METHODS:

A. A Material Used In Concrete Mix:

1) Cement: Ordinary Portland cement which was locally
available beg contain weight of 50 kg is used for this
work. Cement is well defined in more general sense is
that “a binding material which sets and hard
independently and easily formed a bond with other
Mineral”.

2) Fine Aggregate: Fine aggregate was obtained from local
dealer in hyderabad and is passed from sieve 4.75mm
with fineness modulus of 2.61 is used for research work.

3) Corse aggregate: corse aggregate of sharp and flaky in
shape passed from 20mm sieve number is used for
research work.

4) Polypropylene fiber: Polypropylene (PPF) show in figure
01 is obtained from Matrix company in Karachi is used
for different plastic works and for making carpets etc.

Fig. 01: Polypropylene fiber

B. Mix Proportion:

Mix design is method which is used in order to achieve
concrete of preferred strength and performance. In this
research work mix design is carried out for compressive
strength and split tensile strength for that polypropylene fiber
is used by the weight of cement to improve the fresh and
hardened properties of concrete. The table 01 below shows
mix design procedure.

Batch OPC | FA| CA | Water | PPF
kag/ | ka/ | ka/ lit/ g/
1 350 | 695 | 1090 | 180 0

2 350 | 695 | 1090 | 180 | 0.1

3 350 | 695 | 1090 | 180 | 0.2

4 350 | 695 | 1090 | 180 | 0.3

Table 01: Mix design

C. Casting and Curing of specimens:

Four mixes were prepared from them 3 cubes of size
4>°x4°°x4°* and 3 cylinders of size (4x8) inches made of each
mix. Pouring and compaction was done according to ASTM
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codes shown in figure 02 after that these molds were removed
and place in open air for 24 hours.

Fig. 02: Concrete cubes and cylins

D. Strength:

1) Compressive strength: After curing process the cubes
were dried in room temperature for 24 hours’
Compressive  strength  test was performed on
compression testing machine Universal testing machine
(UTM) three samples per batch were tested. Machine
was setup at the rate of 500N/sec. Load were applied
until cubes may fail shown in figure 03 and the results
were noted at the time of failure. The results were shown
in table 02.

Fig. 03: Compressive strength

B:Itgh Description Compre(ssllve )strength
1 Conventional 26.81
concrete
2 PPF 0.1% 28.90
3 PPF 0.2% 29.41
4 PPF 0.3% 30.30

Table 02: Compressive strength

2) Split tensile strength: In split tensile strength test same
machine (UTM) is used which is used for compressive
strength test. The load was applied without shock and
gradually increased at the rate 500 N/sec until the
specimen were crushed and results were noted in same
time and shown in table

3) The spilt tensile strength testing machine shown in blow
figure 04.

Fig. 04: Split tensile strength test setup machine

Bﬁtgh Description Split te(nsllle s)trength
1 Conventional 355
concrete
2 PPF 0.1% 3.98
3 PPF 0.2% 4.44
4 PPF 0.3% 4.56

Table 03: Split tensile strength

I1l. RESULTS AND DISCUSSIONS:

A. Compressions Strength Test of PPF Concrete:

Concrete is well known for high compressive strength and it
is major property of hardened concrete. It is used in mega
construction projects. In this research work compressive
strength was conducted according to ASTM code by applying
500 N load per second using UTM (Universal Testing
Machine) in Concrete Laboratory of Civil engineering
department of MUET Jamshoro. Therefore, firstly three
specimens were dried for one day after curing process in tank
and tested in machine at rate of 500N/sec and steadily
increased until failure will occur. The noted values are shown
below in graph.

Percentage of PPF
32
30

30.3

28 989  29.41
26 26.81
24

0.00% 0.10% 0.20% 0.30%

Compressive strength of concrete at 28 days

B. Split Tensile Strength Test of PPF Concrete:

Tensile strength is important property of concrete because
concrete structure is highly defenseless to tensile cracking
due to various kinds of applied loads. Tensile strength is not
same as compressive strength as values can be different. In
split tensile strength test same machine is used in compressive
strength test. Load was applied without shock and increased
gradually with 500 N/sec. Results are shown in below in
graph.
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Split Tensile Strength of concrete at 28 days

IVV. CONCLUSION

1) In polypropylene fiber the compressive strength is
increased at dosage of 0.1%, 0.2% and 0.3%.

2) For polypropylene fiber split tensile strength is increased
at dosage of 0.1%, 0.2% and 0.3%.

3) From the results which were observed during tests it is
considered that addition of different percentage of fiber
gives high tensile strength which prevents the cracks as
concrete is weak in tension and hence fiber gives high
tensile strength as well as good compressive strength

4) Therefore it can be used worldwide as is good in
compressive strength as well as split tensile strength.

5) Itis locally available material at cheap rates in market.
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