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Abstract: In this paper an attempt has been made to
improve the mechanical properties of M20 and M25 grade
with addition of glass fiber. This Paper presents the
optimization use of glass fiber with concrete mixture. In
this paper glass fiber of diameter 0.0120 m with aspect ratio
857.1 at various percentages 0%, 0.3%, 0.5%, 0.7% has
been used. The volume of concrete on M20 grade is of mix
proportions (1: 1.4: 2.96) with water cement ratio 0.5 and
volume of concrete on M25 grade is of mix proportions (1:
1.9: 2) with water cement ratio 0.5 has been used. GFRC
based samples has been used to test the compressive
strength, flexure strength and split tensile strength.
Keywords: Glass fibers, Compressive Strength, Flexure
Strength and Split Tensile Strength

I. INTRODUCTION

The most versatile material is concrete. The conventional
concrete mixes are usually prone to plastic shrinkage during
the curing phase and often lead to crazing and cracking.
Economic dispatch is a method of determining the most
efficient, low cost and reliable operation of power system by
dispatching the generation resources to supply the load on the
system. The addition of relatively small amounts of fibers
can effectively eliminate this problem by controlling this
early — age plastic shrinkage cracking. It also avoids the need
for light crack —control steel —mesh with its attendant
disadvantage of handling and positioning. Not only the fiber
concrete is easy and cost effective to use, but also enables to
produce a hardened concrete, which has improved surface
quality, greater impact resistance and enhanced damaged
resistance. Most importantly fiber restricts the growth of
crack under load thereby arresting ultimate cracking. Non
metallic fibers like alkali resistant glass fiber and synthetic
fibers provide resistance against chemicals. Reinforcing
capacity and proper functioning of fiber is based on length of
fiber, diameter of fiber, the percentage of fiber and condition
of mixing, orientation of fibers and aspect ratio. A major
advantage of using fiber reinforced concrete besides reducing
permeability and increasing fatigue strength is that fibers
addition improves the toughness or residual load carrying
ability after the first crack. This concrete is known as glass
fiber reinforced concrete (GFRC)

Il. LITERATURE REVIEW
We know that the properties of concrete improved with the
addition of glass fiber. A large number of papers have been
published which tells about the compressive strength, flexure
strength and split tensile strength. Md.Abid Alam [1] in his
work uses alkali resistant glass fibers in the concrete mixes.

A total of 8 mixes were prepared by varying the percentages
of glass fibers and grade of concrete mixes. Based on the
laboratory results the compressive and tensile strength was
reported to increase up to 26.19% and 25.4%. However the
workability of concrete mixes is not much affected by the
addition of fibers. The tensile strength of concrete is
improved which shows the use of glass fibers in concrete
mixes may reduce its shortcoming of low tensile strength
without affecting its workability and compressive strength..
Alida Abdullah et al [2] in the project concentrated on
making the cement panel with coconut fibers to replace fine
aggregate. Various tests were conducted with the samples
such as compression test, density, moisture and water
absorption test for treated and untreated coconut fiber. The
study, pointed out that the organic and inorganic impurities
have significant role in controlling the density, moisture
content, water absorption and compressive strength of the
cement panels. S.R. Rabadiya et al [3] studied concrete made
from glass fiber and recycled and coarse aggregate as partial
replacement of coarse aggregate will be studied for
workability, compressive strength, tensile strength, and
modulus of elasticity. | will use recycled coarse aggregate as
partial replacement of coarse aggregate by different
percentage for making concrete of different grade from lower
to higher like M-20. The percentage replacement will be 0%,
10%, 20%, 30%, 40%, 50% and 60% with natural coarse
aggregate. Chandramouli [4] The compressive, split tensile
and flexural strength on M20, M30, M40 and M50 grades of
concrete made of alkali resistant glass fiber. Ankit singla [5]
studies the effect of addition of glass fiber into M30 grade
cement and studies its compressive strength and its
workability.

I11. MATERIAL USED
Materials required for making GFRC essentially consist of
cement, fine sand, coarse aggregates and glass fiber. These
materials are described below.
3.1 CEMENT
Ordinary Portland cement of 43 grade has been used in this
experimental work. OPC 43 grade of JAYPEE cement has
been used after investigate the strength of cement at 28 days
as per 1S 4031-1988.

3.2 FINE AGGREGATES

Locally available river sand passed through 4.75mm IS sieve
has been used in the preparation of GFRC. It confirms to IS
383-1970 which comes under Zone 1. The physical
Properties of sand like Fineness Modulus, Specific Gravity
and water absorption are 3.25, 2.67 and 2.31% respectively.

wWww.ijtre.com

Copyright 2017.All rights reserved.

1051



International Journal For Technological Research In Engineering

Volume 4, Issue 7, March-2017

ISSN (Online): 2347 - 4718

3.3 COARSE AGGREGATES

The Coarse aggregate are obtained from a local quarry has
been used. The coarse aggregate with a maximum size 20mm
having a specific gravity 2.89. In this experimental work
coarse aggregates of 20mm are taken. The physical
Properties of coarse aggregates like Fineness Modulus,
Specific Gravity are 7.31, 2.89 respectively.

3.4 GLASS FIBRE

The glass fibers are of Cem-FIL Anti-Crack HD with
Modulus  of Elasticity 72 GPA, Filament diameter 14
microns, Specific Gravity 2.68, length 12mm and having the
aspect ratio of 857. For 1 kilo gram, the number of fibers is
212 million.

Fig.1 Glass Fiber Used
3.5 WATER

Water used for mixing and curing was clean and free from
injurious amounts of oils, acids, alkalis, salts and sugar,
organic substances that may be deleterious to concrete. As
per IS 456- 2000 Potable water is generally considered
satisfactory for mixing and curing of concrete. Accordingly,
potable tap water was used for the preparation of all concrete
specimens.

IV. EXPERIMENTAL STUDY

Under this section, GFRC based sample has been tested for
compressive strength, flexure strength and split tensile
strength.

4.1 Compressive Strength Test for M20 & M25 Grade
Standard cubical moulds of size 150mm x 150mmx150mm
made of cast iron were used to cast concrete specimens to test
compressive strength of concrete. To determine the
compressive strength of GFRC, total 48 no’s of cubes been
casted. The quantities of cement, fine aggregates, coarse
aggregates, glass fiber and water for each batch were
weighted to an accuracy of 1kg separately. Sand and glass
fiber is added to this mixture in dry form. Finally, coarse
aggregates were added and thoroughly mixed to get a
uniform mixture throughout the batch. Required dosage of
water was added in the course of mixing. Through mixing
was done until concrete appeared to be homogeneous and of
desired consistency. Concrete mix so prepared was tested for
slump flow and reading of slump carefully recorded. The
inner surfaces of moulds were oiled so as to avoid the
sticking of concrete. Concrete was then filled in previously
prepared moulds with controlled vibration to the concrete.
Surface of concrete was finished level using a trowel and
date along with batch number was marked properly on it.

Finished specimens were left to harden and removed from
moulds approximate after 24 hours of casting. They were
then placed in water tank containing portable water and were
left for curing. Specimens were taken out from curing tank at
the age of 7 and 28 days of moist curing and were then
tested. After that the specimen are tested at 7 days and 28
days at compression testing machine (CTM). The test was
conducted on cubes according to IS code 516

B

) Fig.3 Test set up fof Copressive Strength

4.2 Flexure Strength Test for M20 & M25 Grade

For flexural strength, test beam specimens of dimension
150x150x700 mm were cast. The specimens were
demoulded after 24 hours of casting and were transferred to
curing tank where in they were allowed to cure for 28 days. .
To determine the compressive strength of GFRC, total 48
no’s of beams been casted. These flexural strength
specimens were tested under two point loading as per I.S.
516-1959, over an effective span of 640 mm on Flexural
testing machine. Load and corresponding deflections were
noted up to failure. The bearing surfaces of the supporting
and loading rollers was wiped clean, and any loose sand or
other material removed from the surfaces of the specimen
where they were to make contact with the rollers. The
specimen was then placed in the machine in such a manner
that the load was applied to the uppermost surface as cast in
the mould, along two lines spaced 13.3 cm apart. The axis of
the specimen was carefully aligned with the axis of the
loading device. No packing was used between the bearing
surfaces of the specimen and the rollers. The load was
applied without shock and increasing continuously at a rate
such that the extreme fiber stress increased at approximately
7 kg/sq cm/min, that is, at a rate 180 kg/min.
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Fig.4 Test set up for Flexure Strength

4.3 Split Tensile Strength Test for M20 & M25 Grade

For Split tensile strength test, cylinder specimens of
dimension 150 mm diameter and 300 mm length were cast.
The specimens were demoulded after 24 hours of casting and
were transferred to curing tank where in they were allowed to
cure for 28 days. . To determine the compressive strength of
GFRC, total 48 no’s of cylinder been casted. These
specimens were tested under compression testing machine.
The test was conducted on cylinders according to IS code
516-1999. The position of the cylinder while testing was at
horizontal.

Iéig.S Test set up for Split Tensile Stength )

V. RESULT ANALYSIS
5.1 Compressive Strength Test
Compressive Strength of the test material has been tested at
the ages of 7 days and 28 days. The results are shown in table
below.

Table 1: Compressive Strength test for M20 for 7 days and

28 days
Sr. | Mix % of | Compressiv | Compressive
N | desig | glass | e Strength | Strength after
0. | nation | fiber | after 7 days | 28 days Mpa
S Mpa
1 |MX0 |0 15.55 20.44
2 | MX1 |03 16.44 22.22
3 | MX2 |05 18.66 23.99
4 | MX3 |07 19.11 24.59

25

20

15

10

Compressive Strength (N/mm2)

Compressive strength for M20

B % of glass
fiber

B Compressive
Strength
after7 days

m Compressive
Strength after
28 days

MX0 MX1 MX2 MX3

Fig.6 Compressive strength for M20 after 7 days and 28 days

Table 2: Compressive Strength test for M25 for 7 days and

28 days

Sr. Mix % of | 7 days | 28
No. designations | glass Mpa days

fiber Mpa
1 MX0 0 16.88 | 26.81
2 MX1 0.3 18.96 | 26.88
3 MX2 0.5 20.29 | 30.22
4 MX3 0.7 20.44 | 30.58
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Fig.7 Compressive strength for M25 after 7 days and 28 days
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5.3 Split Tensile Strength Test
Split Tensile Strength of the test material has been tested at
the ages of 7 days and 28 days. The results are shown in

has been tested at the

below. table below.
Table 3: Flexure Strength test for M20 for 7 days and 28 days Table 5: Split Tensile Strength test for M20 for 7 days and
Sr. | Mix % of | Average | Average 28 days
No. | designations | glass | Strength | Strength Sr. | Mix % of | Average | Average
fiber | after 7 after 28 No. | designations | glass | Strength | Strength
days days fiber | after 7 after 28
Mpa Mpa days days
1 MXO0 0 191 3.30 Mpa Mpa
2 | MX1 03 | 204 3.67 1| MX0 0 113 1.69
2 MX1 03 | 141 1.97
3 MX2 05 | 256 3.85 3 MX2 05 1172 54
4 MX3 0.7 |293 3.97 4 MX3 0.7 |185 2.54
Split Tensile Strength for M20
Flexure Strength for M20
> W % of glass ~ 3 H % of glass
%‘ fiber €2.5 —  fiber
E 4 £
g B Average <27 [ ol
= 3 B s
@ Strength after 215 - _ | Average
] 1] _ 7days Mpa = Strength after
& 2 ﬁ 1 - 7 days Mpa
% 1 W Average g
o Strength after g0-5 . Average
z o 4 28 days Mpa < 0 | Strength after
28 days Mpa
MX0 MX1 MX2 MX3 MX0 MX1 MX2 MX3

Fig.8 Flexure strength for M20 after 7 days and 28 days Fig. 10 Split tensile strength for M20 after 7 days and 28
days
Table 4: Flexure Strength test for M25 for 7 days and 28 days Table 6: Split Tensile Strength test for M25 for 7 days and
Sr. | Mix % of | Average | Average 28 days
No. | designations | glass | Strength | Strength Sr. | Mix % of | Average | Average
fiber | after 7 after 28 No. | designations | glass | Strength | Strength
days days fiber | after 7 after 28
Mpa Mpa days days
1 MX0 0 2.38 3.76 Mpa Mpa
2 MX1 0.3 2.94 4.03 1 MX0 0 1.41 230
4 MX3 0.7 3.51 4.95 3 MX2 05 2.02 3.4
4 MX3 0.7 | 2.26 3.72
Flexure Strength for M25
xu g Flexure Strength for M25
m % of glass
6 fiber 3 [ ] ;/obof glass
— < iber
e s €25 -
E N M Average £
= 4 7 i & z 2 B Average
£ Strength after < S h
2 7 days Mpa 215 trengt
S 5 e 1 after 7 days
b N
A Average a Mﬁearage
2 Strength after & 0.5 Strength
— (3]
% 0 28 days Mpa 3: 0 after 28
MXOMXT MX2-DAX3 MX0 Mx1 Mx2> Mx3  days Mpa

Fig.9 Flexure strength for M25 after 7 days and 28 days

Fig.11 Split tensile strength for M25 after 7 days and 28 days
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VI. CONCLUSION
The following conclusion has been drawn from the
experimental work.
The experimental work shows that the properties of M20 and
M25 have been increased due to addition of glass fiber.

Compressive Strength

e X0 e MIX 1
MX2 e MIX3 30.58

30.22
11—23.99 Q.44

18.66 20-96 26.88

J.J:DD 20=44 10:58“ 26.81

After 7 After After 7  After 28
days for 28days for daysfor days for
M20 M20 M20 M20

Fig.12 Comparison of Compressive Strength for M20 and
M25
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Fig. 13Comparison of Flexure Strength for M20 and M25
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Fig. 14 Comparison of Split Tensile Strength for M20 and
M25
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It can be observed that from above calculations that
the compressive strength has been increased to 16
% in M20 and 12% in M25 with the addition of
0.7% of glass fiber. The increase in strength is more
after 28 days. Further increasing the percentage of
glass fiber in cement increase the compressive
strength to more value.

It can also conclude from above calculations that
the flexure strength has been increased to 17% in
M20 and 24% in M25 with the addition of 0.7% of
glass fiber. The increase in strength is more at the
age of 28 days. Further increasing the percentage of
glass fiber in cement increase the flexure strength to
more value.

It can also conclude from above calculations that
the split tensile strength has been increased to 33%
in M20 and 38% in M25 with the addition of 0.7%
of glass fiber. The increase in strength is more at the
age of 28 days. Further increasing the percentage of
glass fiber in cement increase the split tensile
strength to more value.

REFERENCES
Md.Abid Alal, Imran Ahmad, Fazlur Rehman
“Experimental Study on Properties of Glass Fibre
Reinforced Concrete”, International Journal of
Engineering Trends and Technology (JETT),
Volume 24, Number 6, june-2015
Alida Abdullah, Shamsul Baharin Jamaludin,
Mazlee Mohd Noor, Kamarudin  Hussin,
“Composite Cement Reinforced Coconut Fiber:
Physical and Mechanical Properties and Fracture
Behavior”, Australian Journal of Basic and Applied
Sciences, pp.1228-1240, 2011
S.R. Rabadiya, S.R. Vaniya, “Effect of Recycled
Aggregate with Glass Fiber on High Strength
Concrete Properties”, 1JSRD-International Journal
for Scientific Research & Development Vol. 3,
ISSN (online): 2321-0613, Issue 01, 2015
Chandramouli K., Srinivasa Rao P. Pannirselvam N.
Seshadri Sekhar T. and Sravana P. “Strength
Properties Of Glass Fiber Concrete”, ARPN Journal
of Engineering and Applied Sciences, Vol. 5, No. 4,
April 20103].
Ankit Singla, Mukesh Kumar, “An experimental
study on the concrete properties M30 due to
addition of glass”, International Journal for
Technological Research in Engineering, Volume 4,
Issue 6, February-2017.
Frederick T. Wallenberger, James C. Watson, and
Hong Li. “Glass Fiber”(2001) ASM International
,ASM Handbook, Vol.21: Composites.
Ata El-kareim S. Soliman , Mostafa abdel-megied
Osman “Efficiency of using discrete fibers on the
shear behavior of R.C. beams”, in Shams
Engineering Journal (2012)
M S Shetty , Concrete Technology Theory and
Practices, Chand & Company, New Delhi, 1987
Saint Gobain Vetrotex, Cem — Fil, “Why Alkaline

wWww.ijtre.com Copyright 2017.All rights reserved. 1055



International Journal For Technological Research In Engineering
Volume 4, Issue 7, March-2017 ISSN (Online): 2347 - 4718

Resistant Glass Fibers”, In Technical data
sheet”,2002

[10] Ghugal.Y.M, Deshmukh.S.B, Performance of alkali-
resistant glass fiber reinforced concrete. Journal of
reinforced plastics and composites, Vol. 25, No.
6/2006. pp. 617-6304

[11] Muthuramu,K.L.,Chandran,A.,Govindarajan,S.,Kar
u nanidhi,S., Strengthening of reinforced concrete
elements using glass fiber. 35th conference on, ‘Our
world in concrete & structures’ Singapore Concrete
Institute, 2010.

[12] Blessen Skariah Thomas, Anoop.S, V.Sathish
Kumar, 2012, on “Utilization of Solid Waste
Particles as Aggregates in Concrete”, Procedia
Engineering, ELSEVIER, Vol. 38, Pp 3789-3796.

[13] Rama Mohan Rao. P, Sudarsana Rao.H, Sekar.S.K,
"Effect Of Glass Fibres On Fly Ash Based
Concrete” International Journal Of Civil And
Structural Engineering, Volume 1, No3, ISSN0976—
4399, 2010

[14] Indian standard Code of Practice for Plain and
Reinforced Concrete, 1S- 456: 2000, 4th Revision,
Bureau of Indian Standards, New Delhi.

[15] Indian standard recommended guidelines for
Concrete Mix Design, IS 10262. 1st Revision,
Bureau of Indian Standards, New Delhi, 2009.

[16] Indian standard Recommended guidelines for
Concrete Mix Design, 1S 10262: 1982, 5th Reprint
1998, Bureau of Indian Standards, New Delhi.

[17] Indian standard Specifications for coarse and fine
aggregates from natural sources for concrete, IS
383-1970, Bureau of Indian Standards, New Delhi.

[18] Indian Road Congress for Guidelines for Concrete
Mix Design for pavements, IRC 44: 2008, 2nd
Revision, Indian Road Congress, New Delhi.

[19] Indian standard method of tests for strength of
concrete, IS 516: 1959, Edition (1991-07), Bureau
of Indian Standards, New Delhi.

wWww.ijtre.com Copyright 2017.All rights reserved. 1056



