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Abstract: The current advancement in concrete technology
aims to make concrete stronger and more durablée whi
maintaining its sustainability and affordabilityofrete is
fragile and has a low tension strength. The idea of
incorporating fibers into building materials in erdto
enhance their performance is ancient. Mud bricksewe
reinforced with straw, plaster was strengthenedh \itrse
hair, and pottery was reinforced with asbestos. raéheom
orientation of the fibres in concrete, which conrge play
when the material fractures, increases its streragttl
ductility [1].

The purpose of this research is to describe tleagtih and
longevity of concrete reinforced with insulatingrié glass.
Fibrous glass, sometimes known as glass woolkiadof
insulation made by melting recycled glass and @htand
together at a temperature of 1450 C. The strength a
durability of concrete mixes created with various
percentages of insulating fibre glass and waterezcgém
ratio are assessed using compression strengthurdlex
tensile strength, pull off strength, water permkgbDIN
1048, abrasion, static chloride diffusion, and oagtion
tests.

When high flexural tensile strength is needed, rashie
case of rigid pavement, the findings suggested gusin
insulated fiber glass. It helps prevent the spredd
microcracks in the concrete's structure and makes t
pavement or building more resistant to collapse.
Permeability and durability aspects also improvedthe
addition of fibre glass at certain percentage what$o
prevent the deterioration of pavement or structure.

Keywords. Insulating Fibre, compression strength,
flexural tensile strength, rigid pavement, insulatigoer
glass etc.

1. INTRODUCTION

Many decades have passed since the area of concrete

technology first discovered the benefits of usinlgref
reinforcement. Because of its low tensile straipacity
and poor fracture toughness, concrete is ofterrdegaas a
brittle material. Adding randomly placed discreiteefs to
the concrete matrix, as Prasaad et al. 2019 nobey,
improve the ductility of the material. Fibres inncoete
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increase its strength, stiffness, and fatigue pitogse
which provides additional options for structuratigm.

The composite material known as fiber reinforcedocete
(FRC) is made up of concrete and suitably sizeénigv
scattered, discontinuous, and discrete fibersctom@mance
with the work of Lilholt H et al.,, 2000, compositese
defined as materials made up of two or more compigne
that exhibit distinct physical properties. A maaériis
considered to be a composite only if the components
comprising each phase of the material exhibit $icamtly
distinct physical characteristics. Composites aam+made
materials in which a stronger load-carrying substan
(called reinforcement) is embedded in a less deraterial
(known as matrix).

Strength and rigidity are provided through reinfanent,
which aids in bearing the weight of the structufée
reinforcement's location and orientation are presgrby
the matrix or binder (organic or inorganic). Imzontly,
the composites’ components retain their unique ipalys
and chemical properties while combining to formeavrset
of characteristics that neither component coulcegatie on
its own. The reinforcement, which may take the fasfn
platelets, particles, or fibers, is often addedatanatrix
material in order to increase the matrix's mechanic
qualities. The most effective load transmissionuosavith
long fibers that are aligned in the direction acdding. This
is due to the fact that the area of the fiber-matrierface
where stress is transferred is very small, and usecghe
effects of disturbance at the fiber ends may often
disregarded.

Which means that the length of the fiber thatas aoing

its job is rather short. Continuous filaments ofgy,
carbon, steel, polypropylene, and other natural and
synthetic fibers are all accessible for use in high
performance composites.

Objective of the Study

This study aims to investigate how strength andhbility
indicators are affected by insulating glass fibrecement
concrete. The approach includes the measurement of
material properties, creation of concrete mixtureish
various fibre glass to water cement ratios, castinging,



and testing of specimens, analysis, and interpoetatf
results and conclusions.

The study's goal is to find out whether the usmsiilating
fiber glass in concrete has any effect on the mix's
properties i.e. Tensile and compressive strength,
respectively, Permeability to water, Resistancakiasion,
Execute with vigour, Diffusion of chloride and carb
dioxide

2. LITERATURE REVIEW

The tension and character of plain concrete arekvaea
fragile. Drying shrinkage and other factors cantgbaote

to the cracking that develops. It has been shovat th
adding fibres to plain concrete improves the oljeensile
strength and lowers the risk of shrinkage cracKihg3].
Fibre reinforced concrete (FRC) has come a long way
since its inception in the early 1960s [4]. By umiihg
fibers into the mix, concrete is transformed into a
homogeneous, isotropic substance. Concrete's sitrang
ductility are enhanced by the random orientationitef
fibers, which come into play when the material Eead’ he
two main reasons of failure in FRC are bond failure
between the fibres and the matrix or material

Fibre Reinfor ced Concrete (FRC)

A composite material, it is described as a comnaof
cement, mortar, or concrete with appropriate, niistiibers
that are evenly spread throughout the substanke. [5

Types of Fibre

Fibers come in many sorts of textures, colors, sigds.
Common types of fibers include [6,7] :

Glass Fibre, Steel Fibre, Carbon Fibre, Synthétief

Monofilament polyethylene fiber with wart-like sade

deformations and alterations has been manufactioed
use in concrete. Concrete reinforced with polyethgl
fibres at concentrations between 2 and 4 percemblyme

exhibits linear flexural load deflection behaviay to the

first fracture, after which there is a visible tséer of load

to the fibres that permits an increase in load ofil the

fibres break.

Natural Organic and Mineral Fibres Using local
resources, such technology and labor, natural arginfg
materials may be acquired cheaply and with littergy
expenditure. It is of particular relevance to ldeseloped
countries, where standard building materials atteeeinot
accessible or are prohibitively costly, to use ratfibers

as a kind of concrete reinforcement. Such materials
includes wood, asbestos, cotton, bamboo, and romkwo
fiber.
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Fibresin Concrete

Fibres, typically very thin and evenly distributede added
to concrete for a number of purposes. [8] :

1. To enhance concrete's tensile strength,
resistance, and plasticity.

2. in order to avoid cracking caused by drying rdkaige
as well as plastic shrinkage.

3. In order to prevent water from leaking throude t
concrete.

4. To make concrete more resistant to wear and gama
caused by impact.

fatigue

Glass Fibresin Concrete

Fibre concrete has just recently started usingsdiaer as
an additive. Plastic shrinkage during the curingcpss
often causes crazing and cracking in traditionaiccete
mixtures. Adding even a small amount of fibers may
prevent this early-age plastic shrinkage breakimgmf
becoming a major issue. It also eliminates the nfeed
lightweight crack-control steel mesh, which may be
awkward to work with and hard to place.

Insulation Fiber Glass

Fiber glass insulation has been made and sold
commercially for over 60 years. It has evolved daberlast
century into one of the most advantageous and ipahct
artificial substances in the world. Glass fiberuilasion,
often known as glass wool or glass fiber insulatisna
versatile material that is typically manufactured the
shape of wool-type fibers.

Effect of Fiber Glass on Various Concrete Properties

R.Gowri and M.AngelineMary, this study, the present
trend in concrete technology is towards increading
strength and durability of concrete to meet the aeas of
the modern construction world at lower cost. Ehes
factors can be achieved in concrete by adding aatur
synthetic fiber. The strength parameters of coecsath as
compressive strength and tensile strength werdestualy
varying the percentage of fiber from 0.025% to 6%7of
the weight of concrete.

C. Selin Ravikumar and T.S. Thandavamoorthy, Theyst
there has been a significant increase in the udibafs in
concrete for improving its properties such as ftensi
strength and ductility. The fiber concrete is als®d in
retrofitting existing concrete structures. Among nya
different types of fibers available today, gladsefiis a
recent introduction in the field of concrete teclogy.

Kavita S Kene has studied the Concrete is most lwide
used construction material in the world. Fiber f@iced



concrete (FRC) is a concrete in which small and
discontinuous fibers are dispersed uniformly. THeerk
used in FRC may be of different materials like kt€el.,

carbon, glass, aramid, asbestos,polypropylenegjate

3. METHODOLOGY

The cement, fine aggregate, and coarse aggregatteur
used in creating concrete with insulation fibersgladded
were analyzed in accordance with applicable 1Sdsteds,
to determine the material's strength and durabilitieria.
Tests for free moisture content, flakiness, eloogatt
break, and elongation at break, as well as siewadysis,
crushing strength, impact value, and specific dyawiere
performed.

The components examined above were used to gereerate
concrete mix. Once the ratios of the different comgnts
were established, test batches of concrete wertettdo
determine how much plasticizer was necessary teaeh
the desired workability. Twelve different concretéxes
with various proportions of water and insulatinigré glass
were created using a pan-style mixer. Each batotiyzed

a total of twenty-four cubes and beams. Some ofnthe
qualities that were investigated were compression,
flexibility, pull-off strength, abrasion, water peeability,
carbonation resistance, and chloride migration.

The experimental plan was devised in such a matagr
changes in properties like strength, permeabilipd
durability of concrete compaosites in response t@ngles in
% of insulating fiber glass at water-cement ratds0.4
and 0.5 could be studied.

Materials Used

a) Cement - Regular Portland cement of grade 48hnk
available at any nearby grocery shop, was the ceuosad
in this research. Binani Cement used for this oetecr

b) Coarse aggregate - Machine Crushed angular gafgre

in the 20 mm and 10 mm size range is sourced from a
nearby facility. It didn't have any dirt, clay, ather
nastiness mixed in.

c) Fine aggregate - In this study, fine aggregaté&om
Bannas river.

d) Water and Super plasticizer — The potable waleng
with Sulphonated Naphthalene Polymer based “Fosroc
Conplast SP430 G8" Superplasticiser complies with
1S:9103- 1999 was used in this study.

e) Fiber Glass — This research made use of loose
glasswool, an E-type glass fibre that is alkalistest.
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Physical Propertiesof Materials

To determine the acceptability of coarse and figgregate
in concrete mix, tests on sieve analysis, spegfavity,

crushing strength, impact value, flakiness and gddion

index, and free moisture content are conductedsd hests
are done in accordance with the relevant IS codes.

Sieve Analysis Test

The patrticle size distribution in an aggregate damig
analyzed using a sieve analysis. Coarse aggregdtére
aggregate samples are evaluated for their gradattgrms
by being sieved through a series of progressiveiglier
sieves, with the biggest sieve at the top and thallest
sieve at the bottom.

Specific Gravity

The durability or quality of the material is sulbstéd for
by the specific gravity of the aggregate. By cotiner
weight to solid volume using specific gravity, stpossible

to calculate the theoretical yield of concrete peit
volume. Compaction factor and volumetric design
calculations of concrete mixtures also rely on #jec
gravity. The aggregate's specific gravity was daked
using the following formula.

Aggregate Crushing Value Test

The "crushing value" of an aggregate is a comparati
measure of resistance to crushing under a cordrolle
compressive force. Aggregate that was both 12.5anth
10 mm in size was used in the test.

Aggregate Impact Value Test

The resistance to rapid shock or impact is quatifiy its
aggregate impact value. Aggregate that is 12.5 msizie
and yet retains some particles when passed thraodis
sieve set at 10 mm is what makes up the test sample

Flakiness Index and Elongation I ndex Test

The minimum and maximum dimensions are used in the
aforementioned checks to determine whether or mot a
aggregate is suitable.

Free Surface M oistur e Content

The quality of concrete may be impacted by the amhofl
free surface moisture present in the coarse and fin
aggregate. In order to rectify the w/c ratio in gkei
batching, the free surface moisture content oftljgregate
must be determined. A layer of surface moisturddBui
loosely around each particle.



The aggregate moisture content must be directlysored
in order to maintain control over the concrete'sligqy
especially in terms of its workability and strength
Aggregate moisture is determined by weighing itobef
and after drying in an oven and comparing the tesul

Physical properties of materials.

Free Surface Crushing Impact Flakiness and

Materials Moisture Strength Value Value Elongation Index

Content

Coarse

Aggregate (10 0.10% 24.67 % 23.32% 25.6%

mm)

Fine Aggregate 1.00%

Test Variables

Separate types of concrete were prepared using two
different variables in the experimental programedétwo
factors have been used to provide a comparisoheofrtix
properties.

a) Percentage of insulation fiber glass - 0%, 0.26%0%,
0.75%, 1.00% and 1.25% of total cement content (by
weight).

b) Water Cement ratio - 0.4 and 0.5.

The insulation fiber glass % has been changed by th
aforementioned percentages for each of the wataece
proportions. The impact of insulating fiber glass o
concrete qualities was studied by analyzing the
characteristics of a total of 12 different concretixtures.
Properties of control mixes without any insulatifber
glass were than compared with composite mixes.

Mix Design

Concrete mix design of M30 in accordance with IS8
2009 standards was completed after validating bHysipal
characteristics of the materials for their accepgain
concrete mixes and selecting the variables of thermete
mix design.

Preparation Of Concrete Mixes

All ingredients should be brought to room tempeamtu
preferably 27° + 3°C, before mixing. The cementl Wi¢
thoroughly mixed dry when it is brought to the latither
by hand or in an appropriate mixer, to ensure ht@rmm
blending and uniformity while guarding against thery
of foreign components. The aggregates used in eafth
of concrete must meet the required grading andrging
conditions. To achieve the correct grading in tbecatete,
the aggregate was typically sieved into fine andrse
fractions before being recombined for each batch.
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Workability — A compaction factor test (1S:1199-1959)
using the configuration to evaluate the material's
workability.

Concrete Testing

Immediately after the mixing and curing periods,fited
out the properties of impact of insulating fibeagg on the
strength, permeability, and durability qualitiescohcrete.

Strength Test

After the concrete used in the research was iestalts
compressive strength, flexural strength, and pifill-o
strength were assessed 7, 14, and 28 days later. Th
average test result of an individual was calculabsd
averaging the outcomes of three different sampiéer
being removed from the curing tank and having any
obvious moisture, grit, or sight projections remayvéhe
specimens were immediately inspected and evaluated.

Compressive Strength Test

The compressive strength of concrete cubes aftéays
and 28 days of curing was determined using thit ites
accordance with IS 516 - 1959.

Procedure: The specimen's surfaces that will makeact
with the compression platens must be clear of awgd
sand or other debris, and the testing device'sidgpar
surfaces must be well cleaned. Make sure the spadm
axis is parallel to the centre of thrust of the esptally
seated platen. For both cubes, a loading pres$ueond
140 kg/cni/min is advised.

Flexural Tensile Strength Test

This test, which is carried out in accordance W8b16 -
1959, is used to assess the flexural strength otrete
beams after seven and thirty days of curing.

Procedure

Figure 3.8 shows the two-point loading setup thas wsed
to evaluate the flexural strength of a beam witspan of
500 mm. The bearing surfaces of the supporting and
loading rollers should also be cleansed of any saradher
debris before they come into touch with the spenime
bearing surfaces where they will make contact wfté
rollers. The specimen should be set up in the nmachiich
that the tension is applied to the top surfacehefdast-in
mould along two lines that are 20.0 or 13.3 cm fapar
Ensure that the specimen's axis and the loadingcelsv
axis are parallel.



Fig. Failure of specimen under flexural tensiledloa
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Water Permeability Test (DIN 1048)

The water permeability of concrete samples wasuaved!
using a DIN 1048 test, which measures the material
resistance to the force of water entering a sangfle
concrete. Concrete samples were subjected to GrBniR/
of water pressure operating normally in the moliéhf
direction for three days. This level of test preseswas
sustained throughout. As soon as the pressureeleased,
the specimen was taken out and split lengthwist) thie
side that had been buried in water facing downward
greatest depth of penetration in the direction hef slab
thickness was then measured to evaluate the deftbe
water damage. The test result was calculated bragirey
the three specimens' three maximum penetratiorhdept

Abrasion Resistance Test

In order to evaluate the abrasion resistance otdnerete,
10 cm x 10 cm square specimens were cast with atsmo
finish. The evaluation was performed using an IS7t2
1980 compliant machine (Figure 3.12). Concrete ispet
loading was raised from 300N to 600N so that abrasi
resistance could be measured using the code's ligg@sle
for tiling. The specimen is secured in the holdé@hwhe
grounding face against the disc. The core of thapsa
was subjected to a load of 600N. A uniform coatofg
abrasive material was disseminated across the iggnd
path while the grinding disc revolved at a speed30f
revolutions per minute. The disc was stopped, trasive
powder was taken out, and fresh powder was insafted
every 22 spins. After every 22 clockwise rotatiotise
specimen was rotated by a 900 degree angle ardwend t
vertical axis. This was done 9 times. Thereforep 22
rotations were performed to each sample. Speciwens
reweighed after abrasion to the closest 0.1 g.rAjsng
subjected to abrasion, the specimen's wear wastifiedn
by comparing its starting and ending weights and
calculating the percentage difference.

Equation below was used 1o evaluate wear
e we= (W — W/ Wex 100

Where,
HeW i3 percentage wear,

W is initial weight of specimen and Wy is final weight of specimen
Concrete Carbonation Test

This test was performed as per CPC-18 RILEM. Fahea
mix, cubes were casted for carbonation test. Thepkss
were removed from the curing tank and put away @ngp
after 28 days. The cubes were then cut into twpleees,
each measuring 50 mm by 100 mm; the mixtures were
baked at 60 to 70 degrees Celsius for two weekier Alie
samples had finished drying in the oven, each todgial



side was painted with two layers of epoxy paint.The after they had been coated, dried, and labeledeeTlhr
samples were carbonated in a controlled environmwéht samples from each batch were monitored throughueit t
a relative humidity of 50-65%, a carbon dioxide course of 14 days, 21 days, and 28 days.

concentration of 50.2%, and a temperature of 208@2

4. EXPERIMENTAL PROGRAMME

Experimental programme and observation of diffetests as a part of methodology for the presergstigation are presented
here.

Workability

The efficacy of twelve various cast mixes was eatdd using a compaction factor test, the resulistoéh are shown in the
table below

Table 4.1: Workability of concrete mixes at diffet@ercentage of Insulation Fibre Glass

S. No. Specimen w/c Ratio Compaction
Identification % Insulation fibreglass% Superplasticizer used Factor
used (by wt.of cement) (by wt. of cement)
1. POO 0 Not Used 0.4 0.92
2. PO 0.25 0.2 0.4 0.91
3. P1 0.50 0.3 0.4 0.89
4. P10 0.75 0.4 0.4 0.87
5. P2 1.00 0.6 0.4 0.83
6. P3 1.25 0.9 0.4 0.81
7. MO 0 Not Used 0.5 0.95
8. M1 0.25 0.2 0.5 0.93
9. M2 0.50 0.25 0.5 0.91
10. M3 0.75 0.3 0.5 0.89
11. M4 1.00 0.4 0.5 0.86
12. M5 1.25 0.5 0.5 0.82
Compressive Strength Table 4.2 : 7 Days Compressive Strength
Compressive strength tests on concrete mixtures Grade | Water % Fibre | Sample Compressive
incorporating insulating fibre glass are conducadigr 7 Cement Glass Used Strength
and 28 days. The results of a compressive strepgthare Ratio (N/mn?)
shown here. M-30 | 0.4 0 P00 22.4
0.25 PO 23.1
7 days Compressive Strength 05 P1 24.8
The compressive strength at 7 days for concreteungs 0'17 5 ';]éo 2286 29
usin_g_ va_rious pro_portions of insulating fibre gless an 125 3 28.6
addition is shown in Table 05 0 MO 0.6
0.25 M1 215
0.5 M2 22.5
0.75 M3 24.2
1 M4 26.9
1.25 M5 27.8
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4.2.2 28 days compressive strength Flexural Tensile Strength

The compressive strength of concrete after 28 ddyen Concrete containing insulation fibre glass as atitag is
combined with various quantities of insulating gldibre tested for its flexural strength at 28 days. Resiribm a
is compared in Table test measuring flexural tensile strength are predid
Table 4.3: 28 Days Compressive Strength 28 days Flexural Tensile Strength
Grade |Water| % Fibre | Sample [Compressive Table displays the flexural tensile strength atdags for
Cemen Glass Used Strength concrete mixtures with varied percentages of irisga
t Ratio (N/mn) fiber glass as an addition.
M-30 0.4 0 P00 33.6 )
0.25 PO 34.6 Table 4.4: 28 Days Flexural Tensile Strength
0.5 P1 36.2
GradgWater (% Fibre|[SampleFlexural
0.75 P10 40.3 .
Cement| Glass tensile
1 P2 42.3 .
Ratio Used Strength
1.25 P3 42.9
05 0 MO 30.9 (N/mn)
: : M-30 0 P00 | 4.62
0.25 M1 32.2
0.25 PO | 4.8
0.5 M2 33.7
0.5 P1 | 5.02
0.75 M3 36.8
0.75 P10| 5.51
1 M4 40.6
1 P2 | 5.76
1.25 M5 41.7
—— . . — 1.25 P3| 5.8
With increasing volumes of insulating fibre glaskled to
. . 0 MO |4.48
concrete with water/cement ratios of 0.4 and 0.5, 025 M1 455
respectively, at 7 and 28 days, the concrete's cessjye - :
strength rises 0.5 M2 | 4.8
0.75 M3 | 5.1
1 M4 |5.54
1.25 M5 | 5.6

Flexural tensile strength increases at 28 daydédin the
0.4 and 0.5 water/cement ratios when insulatioarfigass
is added to the concrete mix.

Abrasion Resistance Test
Table 4.6 displays the results of an abrasiontasie test on concrete mixtures that include vaaiadunts of insulating fiber

glass.
Table 4.6: Result of abrasion resistance test

wi/C % of fibreadded |Weight beforeabrasion] Weight afterabrasiof  Weight decreagdutasior loss(in %)
0.40 0 2381 2342 39 1.665243
0.25 2394 2358 36 1.526718
0.50 2369 2335 34 1.456103
0.75 2403 2370 33 1.392405
1.0 2412 2381 31 1.301974
1.25 2383 2354 29 1.231946
0.50 0 2402 2361 41 1.736552
0.25 2299 2260 39 1.725664
0.50 2429 2393 36 1.504388
0.75 2309 2275 34 1.494505
1.0 2347 2316 31 1.338515
1.25 2353 2323 30 1.291433

Fibre glass insulation, when added to concretejaesiabrasion loss at both the 0.4 and 0.5 wateg+teent ratios.

5. ANALYSISOF RESULTS
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The results of various tests performed as part haf t
methodology for the current investigation are estdd
and presented.

5.1. Workability

In Fig. 5.1, we can see the variation in the woilkgbof
concrete mixtures with insulating fiber glass itgetat a
w/c ratio of 0.4 and 0.5.

0.85

Compaction .

0.75 - .

oz

o 0.25 0.5 0.75 1 1.25
% of Fibre Glass as additive

Fig 5.1: Variation of workability with addition of
insulation fibre glass

The compaction factor results showed that the @tacr
mixes containing insulation fiber glass decreased i
workability. The insulating properties of fiber giarise
from zero to seventy-five points of a percent, mgkit
very easy to deal with. Beyond 0.75% addition, degrof
workability become very low.

The fibers can be thought of as a highly irregular
aggregate, in contrast to the more typical smootmded
aggregate. When the fibers knot up around the ggtge
particles, it greatly hinders the object's workii[ 3]

Compressive Strength
7 days compressive strength

Variation of 7-day compressive strength of concreires
with different percentage of insulating fibre glaas an
addition at w/c ratio of 0.4 and 0.5 is shown ig.F.2.

35

Compressive Strength at 7-days

286

=04
-

15
bl 0.25 0s 075 1 1.25

% Fibre Glass as additive
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Fig 5.2: Variation of Compressive Strength (7 day#h
addition of Insulation FibreGlass

The compressive strength at 7 days rises with aserén %

of insulating fibre glass. For water cement ratid, Ghe
strength at addition of 1 % of insulation fibre gga
improves upto 25.89 % and at addition of 1.25 % of
insulation fibre glass it increases upto 27.67 dhwegard

to control mix. Similarly for water cement ratio50.the
strength with addition of 1 % and 1.25 % of insuigt
fibore glass improves upto 30.58 % and 34.95 %
correspondingly with regard to control mix.

28 days compressive strength

Variation of 28-day compressive strength of coreret
mixes with different percentage of insulating filglass as
an addition at w/c ratio of 0.4 and 0.5 is illugddin Fig.
5.3.

50

Compressive Strength at 28-days

429
417

—=0.4

== 0.5

25

Compressive
Strength (in N/mm?)

20 + T
li] 0.25 0.5 0.75 1 1.25
% Fibre Glass as additive

Fig 5.3: Variation of Compressive Strength (28daygh
addition of Ins. Fibre Glass

As the proportion of insulating fiber glass rises,does the
compressive strength at 28 days. Adding 1% and%i.25
insulating fiber glass to a water/cement ratio off O
improves the mix's strength by 25.89% and 27.67%,
respectively, compared to the control mix. In thene
way, adding 1% and 1.25% of insulating fiber gl&ssa
mix with a water-cement ratio of 0.5 boosts itesgth by
31.39% and 34.95%, respectively, compared to tiéraio
mix

28 days Flexural tensile strength

Figure 5.4 displays the variation in flexural téastrength

after 28 days for concrete mixes including incnegsi
percentages of insulating fiber glass as an additib a

water-to-cement ratio of 0.4 and 0.5.



Flexural Tensile Strength at 28-days

—4=0.4

==0.5

Flexural Tensile
Strength (in N/mm?)

0 0.25 0.5 0.75 1 1.25
% Fibre Glass as additive

Fig 5.4 : variation in flexural tensile strengthemf28 days
with % of insulation fibre glass

The flexural tensile strength at 28 days incredsgsther
with the percentage of insulating fibre glass. dmparison
to the control mix for water cement ratio 0.4, gieength
increases by

24.67 percent and 25.54 percent, respectively, with
additions of 1 percent and 1.25 percent of insudgfibre
glass. With a water/cement ratio of 0.5, addingetcent
and 1.25 percent of insulating fibre glass increade
mix's strength by 23.66 and 25 percent, respegtigeer

the control mix.

Abrasion Resistance Test

Figure 5.6 displays the results of an abrasiorstasce test
on concrete samples with different amounts of i$omh
fiber glass (w/c ratio = 0.4 and 0.5).

2

Abrasion Loss (in %)

-
w”n

=—=ic= 04
e R

Abrasion Loss(in %)

1291433

a 025 0s 07s 1 125
% Fibre Glass as additive

Fig 5.6: Abrasion loss (in %) with addition of ination
fibre glass

With the increase in insulation fibre glass, mixesre
found more resistant towards abrasion. The reshlsved
that abrasion loss was minimized by 1.25 percen¢nwh
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insulating fiber glass was added at a w/c rati®.df The
use of insulating fiber glass decreased the abrasidhe
concrete mix by as much as 33 percent. The sipd#tern
holds true for a w/c ratio of 0.5; abrasion losdowest
when using insulating fiber glass at 1.25 percent.

6. CONCLUSIONSAND FUTURE SCOPE

The mechanical characteristics of concrete haven bee
modified by the use of insulating fiber glass. Tees
changes include an increase in compressive andréex
tensile strength, pull off strength, resistanceabwasion,
and a drop in permeability below a specific peragat
The results of the laboratory experiments lead he t
following conclusions.:

¢« Adding insulating fiber glass may improve the
compressive strengths of concrete, including its
compressive strength and flexural tensile strength.

¢ When insulating fiber glass is added to cement with
water-to-cement ratio of 0.4, the mix's compressive
strength may increase by up to 27.67% compared to
the control. The strength of a mixture with a water
cement ratio of 0.5 is increased to 34.95 percdregnwv
1.25 percent insulating fiber glass is added to it.

« For a water cement ratio of 0.4, adding 1.25 pdrcen
insulating fiber glass increases flexural strertgyhup
to 25.54 percent as compared to the control mix. A
mix with a water-cement ratio of 0.5 gains up to 25
percent more strength than the control mix wheid 1.2
percent insulating fiber glass is added.

e Concrete loses permeability when insulating fiber
glass content is increased; combinations with a&mwat
to-cement ratio between 0.4 and 0.5 are the least
permeable.

* Concrete's inherent resistance to abrasion has been
proven to be enhanced by the inclusion of insuiatin
glass fiber. The abrasion resistance rating shaws h
much less concrete surface wear there is when
additional insulating fiber glass is added.

e The weight increase caused by the insulating glass
fiber reduces durability. Older buildings and/oosk
with larger percentages of fiber glass insulati@veh
been shown to have more widespread carbonation.

« The insulation glass fibre is a potential environine
polluter. Thus its use in concrete as additive salue
the problem of its disposal.

7. FUTURE SCOPE

¢ High-strength concrete with insulation fiber glass
needs further study.

e« Long-term strength parameter change with changing
water content has to be assessed.



The long term durability effect of concrete with
insulation fibre glass at varying water contentudtio
be evaluated.

Durability study including sulphate attack, alkali
aggregate reaction and freezing thawing resistance
the mixes containing insulation fibre glass shobéd
done.

8.REFERENCES

1.

Prasaad bishetti et al, an investigation onngtre
properties on glass fibre reinforced concrete , GSR
International journal of civil engineering Vol. 8slue
6, june 2019.

Qureshi Liagat A. et al., An Investigation OmeBgth
Properties Of Glass Fiber Reinforced Concrete,
International Journal of Engineering Research &
Technology (IJERT) Vol. 2 Issue 4, April 9, 2013.

Vairagade and K. Kene, Experimental Investigatio
Hybrid Fiber Reinforced concrete, International
Journal of Engineering Research and Applications,
Volume 2, Issue 3, Pp. 1037- 1041, 2012.

80

Prasath c. et al, An experimental studies ossgfidre
reinforced concrete with partial replacement ofefin
aggregate by foundry sand, Global Journal of
Engineering Science and Researches , November
2016.

Chandramouli K. et al., Strength properties lafsg
fibre concrete, ARPN Journal of Engineering and
Applied Sciences, ISSN 1819-6608 ,VOL. 5, NO. 4,
APRIL 2010.

Ramualdi, J.P. and Batson, G.B., The Mechanics o
Crack Arrest in Concrete, Journal of the Enginegrin
Mechanics Division, ASCE, 89:147-168 (June, 1983).

ACE Committee 544, State-of-the-Art Report obefi
Reinforced Concrete, ACI Concrete International,
4(5): 9-30 (May, 1982).

Biwal Pushpendra et al., Effect of propylenediln
concrete, June 2013.

End-of-Waste Criteria for Glass Cullet:Technical
Proposals by Elena Rodriguez Vieitez, Peter Eder,
Alejandro Villanueva and Hans Saveyn, JRC
European Commision).



