IOSR Journal of Mechanical and Civil Engineering (IOSR-JMCE)
e-ISSN: 2278-1684, p-ISSN : 2320-334X

PP 01-04

www.iosrjournals.org

Experimental investigation on Utilization of Polyester Fiber for
Improved Properties of Concrete

Vaibhav Shirodkar', Manasi Lolienkar?
Dept. of Civil Engineering, Girijabai sail institute of technology Karwar, Karnataka, India

Abstract: The present investigation was carried out to determine the split tensile strength and also the
resistance to cracking by determining the flexural strength of plain concrete and polyester fiber reinforced
Concrete by using “Recron 3s”, a polyester fiber by Reliance. This is aimed at increasing the tensile strength
and flexural strength of concrete which weak in tension and only strong in compression. This is also aimed at
increasing the ductility of concrete under tensile stresses. OPC 43 Grade Cement was used in this work and all
the necessary testes on cement and aggregates were conducted. Various fiber percentages of 0.2%, 0.4%, and
0.6% by weight of cement were tested for compressive strength, split tensile strength, and flexural strength.
These mixes were then compared with a nominal mix with 0% fiber. A comparative analysis was carried out so
as to obtain the percentage increase/decrease in strength due to the addition of fibers for all the above tests. It
was observed that addition of fiber percentage of 0.4% gave the maximum strengths for all the three tests.
Keywords: Compressive Strength, Flexural Strength, Mix Proportion, Split Tensile Strengths, Water Cement
ratio.

. Introduction

"Polyester Fiber Reinforced Concrete” is relatively a new construction material developed through
extensive research and development work during the last two decades. Polyester Reinforced Concrete is defined
as composite material which consists of conventional concrete reinforced by randomly dispersed short length
fibers of specific geometry, made of synthetic materials.

Plain cement concrete has very low tensile strength and causes formation of micro cracks in stressed
and unstressed states of concrete. Also, it has a low strain at fracture and brittleness with less ductility especially
in case of High Performance Concrete. Polyester Reinforced Concrete is the answer to modify these properties
of Plain Concrete.

Il.  Materials And Method
Cement: In this experiment, 43 Grade Ordinary Portland Cement (OPC) with brand name JK Cement was used
for all concrete mixes. The cement used was fresh and free from lumps and impurities. The testing of cement
was done as per IS 8112:1989. The specific gravity of cement was found to be 3.15
Fine Aggregate: The sand used for the experimentation was locally procured and was confined to zone-Il. The
specific gravity of fine aggregate was found to be 2.67. The fine aggregate used for all the specimens was
complying with 1S 383-1970.
Coarse Aggregate: The coarse aggregate used in this experimentation were 20mm and 10mm size and was
confirming to 1S 383-1970. The specific gravity was found to be 2.68.
Water: The water used was clean and free from oils, salts and acids. Portable water available in the laboratory
was used for casting all the specimens in this investigation. The quality of water was found to satisfy the
requirements of IS 456-2000.
Fiber: In this experiment, “Recon 3s” a 12mm long virgin triangular monofilament polyester fiber
manufactured by Reliance was used.
Mix Proportion: M20 Grade of concrete with the mix ratio (1:1.5:3) was adopted with and the water cement
ratio was 0.3. The fiber quantity in concrete was varied in percentages like 0%, 0.2%, 0.4%, 0.6% by weight of
cement.

2.1 Tests Conducted

Compressive Strength Test: For the compressive strength test, the specimens of size 150 X150 X150mm were
cast and tested on compressive testing machine of capacity 2000KN as per IS 516: 1959.

Split Tensile Strength of Concrete: For the tensile strength, the cylindrical specimens of size 150mm diameter
and 300mm length were cast. Split tensile strength was obtained by testing the specimen on CTM of capacity
2000KN as per IS 5816: 1999.

International Conference on Recent Innovations in Civil & Mechanical Engineering 1| Page
[i- CAM2K16] DOI: 10.9790/1684-16053010104



Experimental investigation on Utilization of Polyester Fiber for Improved Properties of Concrete

Flexural Strength of Concrete: For the flexural strength, the beam specimens of size 100 X 100X 500mm
were cast. Two point loading was adopted on an effective span of 400mm while testing the beam specimens as

per IS 516: 1959.
Mix Proportion and Water Cement ratio: A constant mix proportion of 1: 1.5: 3 was used for all the samples

tested. The water cement ratio adopted was 0.3 and was kept constant for all the mixes

1.
Compressive Strength = L/A...............oooill.
Where,
L = load
A = cross-sectional area
Split Tensile Strength of Concrete = 0.637P/DL...........cocovviiiiiiiiiiinnn.
Where,

Indentations And Equations
(1)

P= Failure load
D= Diameter of cylindrical specimen (150mm)
L= Length of the cylindrical specimen (300mm)

Flexural Strength or modulus of Rupture is given by F = PL/bd? in N/mm?..............cccoeeeeeeie. (3)
Where,
P= Failure load
d= depth of the beam (100mm)
L= Effective span (400mm)
b= Breadth of the beam (100mm)
IV.  Figures And Tables
Table 4.1 Comparison of strength for 7, 14 and 28 days
Compressive Strength in days
% of fibers 7 days 14 days 28 days
0% 14.88 16.89 21.11
0.20% 16.44 20.22 23.78
0.40% 17.78 22 25.77
0.60% 16.11 19.33 24.22
Flexural Strength in days
% of fibers 7 days 14 days 28 days
0% 3.49 5.17 8.63
0.20% 3.84 5.76 9.61
0.40% 4.39 6.63 10.98
0.60% 4,12 5.7 8.63
Split Tensile Strength in days
% of fibers 7 days 14 days 28 days
0% 0.848 1.484 2.20
0.20% 1.06 1.767 2.475
0.40% 141 1.979 2.820
0.60% 1.06 1.908 2.686
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Fig 4.1 Comparison of Compressive strength for 7, 14 and 28 days
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Fig 4.3 Comparison of Split Tensile Strength for 7, 14 and 28 days

V.  Conclusion
1. The maximum compressive strength is obtained when the percentage of fiber added is 0.4%; the maximum
compressive strength being 25.77N/mm2.
2. The maximum flexural strength is obtained when the percentage of fiber added is 0.4%; the maximum
flexural strength being 10.98N/mm2.
3. The maximum split tensile strength is obtained when the percentage of fiber added is 0.4%; the maximum
split tensile strength being 2.82N/mm2.
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4. It is found that the compressive strength, flexural strength and split tensile strength is the highest at 0.4%
addition of fibers and reduces when the percentage of fiber added exceeds beyond 0.4%.

5. At 0.4% addition of fibers, the compressive strength is found to be increased by 22.07% Since the 28 days
split tensile strength is found to be increased by 33.02%, these fibers can be used as secondary replacement
with steel. These fibers when used as secondary reinforcements can lead to considerable cost savings. At
higher percentage of addition of fibers, due to less bonding of the fibers with the concrete mix results in
lower strengths.

Future Scope

1. These fibers can be used as secondary reinforcements with steel due to its ductile properties.

2. This can have considerable savings in costs of steel.

3. This fiber reinforced concrete can be studied and tested for marine condition for construction of hydraulic
structures.

4. The behavior of this concrete for pavement surfaces can be tested.

5. The fibers can be tested for secondary reinforcement with steel which could well reduce the quantity of
steel used.
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