’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 07 Issue: 12 | Dec 2020

www.irjet.net

p-ISSN: 2395-0072

To Study the Effect of Chopped Glass Fibers on the Strength of Concrete
Tiles

Sagar Gogadel, Rahul Sharma?

1PG Student, Dept. of Structure Engineering, Prashanti Institute of Technology & Science college, Ujjain, India
2Assistant Professor, Dept. of Civil Engineering, PITS College, Ujjain, India

Abstract - The impact of glass fiber on flexural quality, part
elasticity and compressive quality was read for various fiber
content on M-20 evaluation concrete planned according to IS
10262.The most extreme size of totals utilized was 20mm. To
examine the impact on compressive quality, flexural quality,
part rigidity 6 cubes,6 crystals and 6 chambers were casted
and tried. After that a functional utilization of GFRC as
concrete solid tiles was taken into thought and no unique
procedure was utilized to create this tiles. The thickness of the
tiles was 20mm and greatest size of totals utilized was
8mm.The water concrete proportion was kept reliable and the
admixture content was differed from .8 to 1.5 percent to keep
up droop in between 50mm to 100mm.The blend extent
utilized was 1:1.78:2.66. The size of short strands utilized were
30mm and the glass strands were salt safe. The impact of this
short strands on wet cross over quality, compressive quality
and water ingestion was completed. Six full measured tiles
400mm*400mm*20mm were tried and the outcomes recorded.
Pulse velocity tests was excessively driven.
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1. INTRODUCTION

One of the main structure material is concrete and its
utilization has been ever expanding in the whole world. The
reasons being that it is generally modest and its constituents
are without any problem accessible, and has convenience in
wide scope of common framework works. Anyway concrete
has certain burdens like fragility and helpless protection
from break opening and spread. Concrete is fragile
essentially and have exceptionally low rigidity and
subsequently strands are utilized in one structure or another
to expand its rigidity and reduction the weak conduct. With
time a parcel of investigations have been done to improve
the properties of cement both in new state as well as
solidified state. The essential materials continue as before
however super plasticizers, admixtures, miniature fillers are
likewise being utilized to get the ideal properties like
usefulness, Increase or decline in setting time and higher
compressive quality. Strands which are applied for basic
cements are ordered by their material As Steel strands,
Alkali safe Glass filaments (AR), Synthetic strands, Carbon,
pitch and polyacrylonitrile (PAN) strands.

Glass fiber fortified cement (GFRC) is a cementitious
composite item strengthened with discrete glass filaments of
changing length and size. The glass fiber utilized is soluble

safe as glass fiber are defenseless to antacid which
diminishes the solidness of GFRC. Glass strands are used
generally for outside claddings, facade plates and
extraordinary parts where their fortifying effects are needed
during development. GFRC is firm in new state has lower
droop and henceforth less functional, thusly water lessening
admixtures are utilized. Further the properties of GFRC
relies upon different boundaries like technique for delivering
the item. It tends to be finished by different strategies like
showering, projecting, expulsion procedures and so forth
Concrete sortis additionally found to have significant impact
on the GFRC. The length of the fiber, sand/filler type,
concrete proportion strategies and length of restoring
additionally impact the properties of GFRC.

2. OBJECTIVE

The reason for this examination is to investigate the
compressive quality, part elasticity and flexural quality
properties of cement fortified with short discrete filaments.
The examination was completed on M-20 evaluation concrete
the size of glass filaments utilized was 30mm and the fiber
content was shifted from 0% to 0.3% of the absolute load of
cement. In contemplating the over three properties no
admixture was utilized. Likewise the impact of glass fiber on
concrete a lot tiles was examined whose fiber content was
fluctuated from 0% to 0.7% of the all out weight of cement.
Concrete constantly are substantial tiles which are utilized at
different places and is of handy use.

3. MATERIAL
3.1 Cement

The cement commonly used is Portland cement, it is also
defined as hydraulic cement, i.e. a cement which hardens
when it comes with water due to chemical reaction but there

By forming a water resistant product when blast furnace slag
is also used as one of the ingredients than the cement
obtained is called Portland slag cement (PSC). Portland slag
cement (PSC) - 43 grade (Konark Cement) was used for the
experimental programme.

3.2 Fine Aggregate

The fine aggregate used for the experimental programme
was obtained from river bed of Koel. The fine aggregate
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passed through 4.75 mm sieve and had a specific gravity of
2.68. The sand belonged to zone III as per IS standards.

3.3 Course Aggregate

The aggregates the vast majority of which are held on
4.75mm IS sieve and contains just that a lot of fine material
as is allowed by the code specifications are termed as coarse
aggregates. In our case crushed stone was used with a
nominal maximum size of 20 mm and specific gravity of 2.78.

3.4 Glass Fiber

Various types of fibres have been added to concrete some
have high modulus of elasticity some have low modulus of
elasticity each category can improve certain properties of
concrete. In our case short discrete glass fibres were used
and as glass fibre is susceptible to alkali we used alkali
resistant glass fibres. A fiber is a material made into a long
filament with a diameter generally in the order of 10 tm.

4. EXPIRIMENTAL PLAN
A. Preparation of Concrete and Concrete Tiles

B. Different batches of M-20 grade concrete was prepared
with 0, 0.1, 0.2 and 0.3 percent fibre.

C. Tests carried out on cement and concrete tiles
5. RESULT & DISCUSSIONS

5.1 Compressive Strength of Concrete (in N/mm?2)

N/mm?2

7day compressive strength in

Glass fibre content in %

Chart -1: Effect of Glass fibers on 7 day Compressive
Strength

TRENGTH IN

Chart -2: Effect of Glass Fibers on 28 day Compressive
Strength

5.2 Split Tensile Strength comparison (in N/mm?2)

Serial Without |0.1% fibre 0.2% 0.3%
number fibre

1 16.89 17.77 21.33 22.22

2 16.44 17.33 20.88 22.67

3 16.44 17.33 21.33 23.11

Table -1: 7 days Compressive Strength of Concrete

Table -2: 28 days Compressive Strength of Concrete

Serial Without 0.1% 0.2% 0.3%
number fibre
1 1.485 1.84 2.405 2.405
2 1.626 1.70 2.26 2.405
3 1.45 1.84 2.26 2.263

Table -3: 7 days Split Tensile Strength of Concrete

Table -4: 28 days Split Tensile Strength of Concrete

Serial Without 01% 02% 03% Serial Wllthout 0.1% 0.2% 0.3%
number fibre number fibre
1 2.829 2.83 2.97 2.97
1 25.33 28 28.88 30.22 2 2.76 2.83 2.97 2.97
2 25.77 31 28.88 28.88 3 2.829 2.97 3.35 2.97
3 25.33 28 31 30.66
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Chart -3: Effect of Glass Fibers on 7 days Split Tensile
Strength
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Chart -4: Effect of Glass Fibers on 28 days Split Tensile
Strength

5.3 Flexural Tensile Strength (in N/mm?2)

Table -5: 7 days Flexural Tensile Strength of Concrete

58

7 day flexural strength in
N/mm2
N9 »

e
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Chart -5: Effect of Glass Fibers on 7 days Flexural Tensile
Strength
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Chart -6: Effect of Glass Fibers on 28 days Flexural Tensile
Strength

5.4 Tests carried out concrete tiles
A. Compressive strength test

Table -7: 7 days Compressive Strength Concrete

Serial Without 0.1% 0.2% 0.3% Fibre content(% of| WEIGHT(KG) Average 7 days
number fibre the total weight of compressive strength
1 4.6 4.744 4.988 5.744 concrete)
2 4.7 4.776 4988 | 5.424 (N/mm2)
3 4.8 4.756 4.9 5.704 0 2.495 32
0.1 2.478 28
0.2 2.478 30
Table -6: 28 days Flexural Tensile Strength of Concrete 03 2500 31
Serial Without 0.1% 0.2% 0.3% gg ;ggg ;;3
number fibre - -
0.6 2.400 26
1 5.104 6.368 7.544 7.156 0.7 2.390 25
2 5.204 6.456 7.104 7.96
3 5.242 6.652 6.844 8.32
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Table -8: 28 days Compressive Strength Concrete

0.6

2.39

0.7

Fibre content (% of| WEIGHT (KG) Average 28 days
the total weight of compressive strength
concrete) (N/mm2)
0 2.495 45
0.1 2.478 37
0.2 2.478 37
0.3 2.500 36
0.4 2.487 38
0.5 2.500 33
0.6 2.400 32
0.7 2.390 31

2.542

(N/mm?)
o

0 0.1 0.2 03

28 day transverse strength

0.4 0.5 0.6 0.7 08

Glass fiber content in

2 Chart -9: Effect of Glass fibers on 28 days Wet Transverse
8 _ Strength of concrete
255
g 23" 5.6 Water absorption
R 5 Table -10: 28 days Water Absorption of Concrete
’ . N - s » - - - s Fibre content(% of the total| Average water absorption
Glass fiber contentin Welght of after 28 days (%)
concrete)
Chart -7: Effect of Glass Fibers on 7 days Compressive 0 2.69
Strength
. 0.1 2.30
%, 40 \\
5 % e o 0.2 1.95
7 30 \"“"\n
g 2%
2E o 0.3 1.57
o E
a > 15
g~ 0.4 1.22
% b
° 0
% 0 0.1 0.2 03 04 05 6 0.7 08 0.5 119
Glass fiber content in
. . 0.6 1.17
Chart -8: Effect of Glass Fibers on 28 days Compressive
Strength
0.7 1.02
5.5 Wet transverse strength
Table -9: 28 days Wet Transverse Strength of Concrete
Fibre content (% of the total| Average 28 day transverse
weight of concrete) strength (N/mm2)
0 1.41
0.1 1.64
0.2 1.72
0.3 1.87
0.4 1.944
0.5 2.24
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Chart -10: Effect of Glass fibers on 28 days Water
absorption of concrete

6. CONCLUSIONS

The effect of glass fibres on cement and concrete tiles which
are produced by vibration method are also studied. The
properties studied are compressive strength, wet transverse
strength and water absorption .The concrete mix gets
harsher and less workable with increase of fiber content
therefore use of admixture become necessary. However even
after giving dosage of admixture as high as 1.5% proper
workability could not be obtained and some segregation was
observed. Therefore it was not possible to go beyond 0.7%
fiber content.

The compressive strength of concrete without admixture is
not affected by the presence of short discrete glass fibers
with fibre content in the range 0.1 to 0.3 % of fiber content
by weight of concrete.

The split tensile strength of concrete increases with the
addition of glass fibers.

The flexural strength of concrete increases with increase in
fiber content and as such the tension carrying capacity of
concrete may increase in flexure

The wet transverse strength of tiles increases and the
increase has been found with addition of fibers

The water absorption of the concrete also decreases with
increase in fiber content.

The compressive strength of concrete with admixture was
not affected upto 0.4 % fiber content but decreased with the
presence of higher amount of fibers.

0.8
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