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ABSTRACT

The point of this examination was to assess the execution of high-quality concrete (HSC) containing valuable
cementations materials. Concrete had a decent future and is probably not going to get supplanted by some
other material by virtue of its simplicity to deliver, interminable fluctuation, consistency, toughness and
economy with utilizing of Glass fiber in high quality cement The principle point of the examination program is
first to set up the quality of cement of evaluation M40 with locally accessible fixing and afterward to
contemplate the impact of various extent of Glass fiber in the blend and to discover ideal scope of Glass fiber
content in the blend. The solid examples were tried at various age level for mechanical properties of cement,
specifically, 3D square compressive quality, split elasticity, flexural quality, the toughness of concrete and
other test were led for bond, substance admixture, coarse total, and fine total.

INTRODUCTION

The utilization and meaning of high-quality
cement (HSC) has seen a progressive and constant
advancement over numerous Yyears. During the
1950s, concrete with a compressive quality of
5000 psi (34 MPa) was viewed as high quality. In
the 1960s, concrete with compressive qualities of
6000 and 7500 psi (41 and 52 MPa) was created
industrially. In the mid-1970s, 9000 psi (62 MPa)
concrete was delivered. Today, compressive
qualities moving toward 20,000 psi (138 MPa)
have been utilized in cast set up structures.

Lab scientists utilizing exceptional materials
and procedures have accomplished "cement" with
compressive qualities more than 116,000 psi (800
MPa) (Schmidt and Fehling 2004). As materials
innovation and creation forms develop, it is likely
the most extreme compressive quality of solid will
proceed to increment and HSC will be utilized in
additional applications. Interest for and utilization
of HSC for tall structures started during the 1970s,
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basically in the U.S.A. Water Tower Place in
Chicago, IL, which was finished in 1976 with
tallness of 859 ft (260 m) and utilized 9000 psi (62
MPa) determined compressive quality cement in
the sections and shear dividers. The 311 South
Wacker working in Chicago, finished in 1990 with
a stature of 961 ft (293 m), utilized 12,000 psi (83
MPa) indicated compressive quality cement for the
segments. In their time, the two structures held the
record for the world's tallest solid building.

GLASS FIBER

The glass is a characteristic, hard, thick, dull
darker to dark volcanic shake beginning at a
profundity of many kilometers underneath the
earth and coming about the surface as liquid
magma. Also, it's dim, dull in shading, shaped
from the liquid magma after hardening. The
generation of Glass fiber comprises of liquefying
readiness, expulsion, fiber arrangement, use of
greases up lastly winding. the technique is
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otherwise called turning. Fiber is a material made
into a long fiber with thickness by and large in the
request of 300g/cm2 of 50cm. The perspective
proportion of length and measurement can be
extending from thousand to limitlessness in

constant strands. It is don't experience any
dangerous response with water and does not dirty
air too. The elements of the strands are to convey
the heap and give solidness, quality, warm security
and other basic properties in the GFRP.

LITERATURE REVIEW

Banthia et al (2005)Performance of customary
Concrete is improved by the expansion of
filaments in cement. The weakness in cement is
decreased and the sufficient pliability of cement is
guaranteed by the expansion of filaments in
cement. In this paper, the conduct of RC bar
structures fortified by utilizing mixture fiber
strengthened cement (HFRC) is examined. Mattys
et al(2005) experienced GFRP(Glass fiber fortified
polymer) is another material in structural designing
contrasted with carbon, glass, and aramid and has
appeared to be a promising material for framework
fortifying. They are produced using Glass fiber
shakes through the softening procedure and
contain no different added substances in the
creating procedure which makes favorable
circumstances in expense. Glass strands show
tantamount mechanical properties to glass
filaments at lower cost and display great protection
from concoction and high-temperature
presentation. Aggarwal et al (2007) present the
exploratory examinations completed to

contemplate the impact of utilization of base fiery
debris as replacement of fine totals. The different
quality properties contemplated comprise of
compressive quality, flexural quality, and part
rigidity. The quality of advancement for different
rates (0-half) supplanting of fine totals with base
slag. Singaravadivelan et al (2012) directed
research is currently Glass fiber fortified polymer,
is the (GFRP) application is exceptionally viable
approaches to fix and reinforce structures that have
moved toward becoming basically fix frameworks
and materials. Trial examinations of the 3D shape,
chamber and flexural RC bars fortified utilizing
Glass fiber unidirectional fabric is done. From the
investigations, it was discovered that Wrapping the
solid 3D square and chamber example to
25%increase the quality contrasted with controlled
examples. The flexural quality of the component of
the fortified RC pillars increments altogether in the
wake of reinforcing with GFRP material. There is
little research concerning the utilization of Glass
fiber in common Al203 Fe203
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EXPERIMENTAL PROGRAM and final setting times of the cement were 69 min

and 195 min, respectively. Its chemical

Cement composition is given in Table 1.
The cement used was Ordinary Portland cement

(53Grade) with a specific gravity of 3.15. Initial

Table 1: Chemical composition of cement and Glass Fiber (%)

Oxide Cement Glass Fiber
Sio2 19.71 69.51
Al203 5.20 14.18
Fe203 3.73 3.92
CaO 62.91 5.62
MgO 2.54 241
K20 0.90 1.01
Na203 0.25 2.74
Test on Cement cement were determined in accordance with BIS

53 Grade OPC cement was used throughout the specification and the results are listed in Table 2.

investigation. The various physical properties of

Table 2: Results of tests on Cement
Tests Results
Normal Consistency % 29.50 %

Initial setting time test 69
Final setting time test 195
Fineness test 5% retained
Specific gravity 3.15
Soundness test 2.00
Compressive strength
7 days 37 N/mm2
28 days 58 N/mmz2

Aggregate

Fine Aggregate (Sand): Good quality river sand was used as a fine aggregate.Ref. Code : IS: 383 & 2386
Table 3: Results of tests on Fine Aggregate

Description Results
Fineness Modules 3.50
Zone 1l
Water Absorption 2.10
Specific Gravity 2.59
Silt Content 1.00
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Coarse Aggregate
Ref. Code: IS: 2386 and 383

Table 4: Results of tests on Coarse Aggregate

Tests

Results

Coarse aggregate
Water Absorption
Specific Gravity
Impact Value

Crushing Value

1.80

2.77

10.70

13.90

Super Plasticizer

In present-day solid practice, it is basically
difficult to make superior cement at sufficient
usefulness in the field without the utilization of
super_plasticizers. Conplast SP-430 (200ml per
50kg) was utilized for the test work. Utilization of
Super _plasticizer: Conplast-SP430 Properties:
Explicit gravity - 1.220 to 1.225 at 300C

Chloride content-Nil to IS: 456 Air entrainment -
Approx. 1% extra air is entrained.

Glass Fiber

The elements of the strands are to convey the
heap and give firmness, quality, warm solidness
and other structural properties in the GFRP.

Table 5: Physical Properties

S no Filament Diameter(Mm) 7to 15

1 Density (kg/m3)

Elastic Modulus (kg/mmz2)
Tensile Strength (Mpa)

200(°c)

2
3
4 20(%)
5
6  400(%)

2650

10000 to 11000
4150 to 4800
100

95
82

MIXTURE PROPORTIONING

The blend proportioning was finished
concurring the Indian Standard Recommended
Method IS 10262-2009. The target mean quality
was 40 MPA for the OPC control blend, the all-out
fastener content was 400 kg/m ,fine total is taken
698.27 kg/m and coarse total is taken 1185.01
kg/m the water to folio proportion was kept steady
as 0.42, the Super plasticizer content was changed
to keep up a droop of (50-100 mm) for all blends.
The all-out blending time was 5 minutes; the
examples were then threw and left for 24 hrs

before demoulding. They were then put in the
relieving tank until the day of testing Cement,
sand, Glass fiber, and fine and coarse total were
legitimately combined as per IS code.

In the proportion 1:1.73:3.02 by load before
water was gathered and was appropriately blended
into a single unit to accomplish homogenous
material. Water ingestion limit and dampness
content were mulled over and suitably subtracted
from the water/concrete proportion utilized for
blending. Detailed the mixing of Glass fiber in
bond is suggested in most global construction laws
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now. Consequently, concrete was supplanted in
rates of 0%, 1%, 1.5%, 2%with Glass Fiber150 x
150 x 150mm3, Beam and Cylinder molds were
utilized for throwing. Compaction of cement in
three layers with 25 strokes of 16 mm pole was
done for each layer. The solid was left in the form
and permitted to set for 24 hours before the 3D
squares were de shaped and set in restoring tank.
The solid shapes were restored in the tank for 7, 14
days.

TESTING METHODS

An exploratory examination of crisp blend
Properties of fiber strengthened Glass fiber
concrete were led dependent on IS: 516 - 1959
utilizing a droop cone. Compressive and flexural
quality of every example was resolved utilizing IS:
516 - 1959 and part rigidity of every example was

resolved to utilize IS: 5816 - 1959. Length change
was estimated by IS: 516 - 1959. Compressive
quality was estimated 7, 14, days and flexural rigid
qualities were estimated 7 days of testing. Part
rigidities were estimated at 7 days. Examples were
blocked with a 150 mm side for compressive
quality, crystal with measurements of 150 * 150 *
700 mm for flexural elasticity, a chamber with 150
mm distance across and 300 mm stature for part
rigidity.

Compressive Strength

The shape example was put in the machine, of
2000kN limit. The heap was connected at a rate of
roughly 140 kg/sq.cm/min until the obstruction of
the example to the expanding burden can be
supported, was appeared in Figure 2. Results are
displayed in Tables 7.

Mowahle Head

g

T

Speed of

Testing
0.05" /Minuie

T

Direction
of Load

&ppljmatimi

Fixed Head —_ .-

Specimen

Fig. 2. Test for Compressive Strength

Flexural Strength

The example was put in the machine in such a
way, that the heap was connected to the highest
surface as cast in the shape, along two lines
dispersed 13.33cm separated. The pivot of the

Third-point Loading

example was cautiously lined up with the hub of
the stacking gadget. The heap was connected
without stun and expanding persistently at a rate of
180 kg/min until the example documented. Test
outcomes are introduced in Table 8.

Head of Testing

Machine

> e—>—>
L3 i’

Span Length=L -

Fig. 3. Test for Flexural Strength
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Split Tensile Strength

The chamber example was put on a level plane
in the focusing with pressing skip (wooden
strip)/or stacking pieces cautiously situated along
the best and base of the plane of stacking of the

Concrete

cylinder

example. The heap was connected without stun and
expanded persistently at an ostensible rate within
the range 1.2 N/mmz2/min to 2.4 N/mm2/min until
disappointment the example. The test outcomes are
exhibited in Table.9

,,,,,,,,,,,,,,,,

-_-..§:

Fig. 4. Test for Split Tensile Strength

RESULT

Table 6: Compressive Strength of M40 GradeGlass fiber Concrete

Compressive Strength

Glass Fiber

7 days

14 days

32.51 N/mm

0%

2 2

35.34 N/mm

31.46 N/mm?  34.69 N/mm?

1%

Table 7: Flexural Strength of Concrete of M40 Grade Glass fiber Concrete

Flexural Strength

Glass fiber

7 days

0%

1%

4.56

3.80

Table 8: Splitting Tensile Strength of Concrete of M40 Grade Glass fiber Concrete

Glass Fiber

Splitting TensileStrength

7 days

0%
1%

2.49 N/mm?

1.36 N/mm?

Copyrights © International Journal of Intellectual Advancements and Research in Engineering Computations,
www ijiarec.com



1855

Gnanasundar V M et al,, Inter. J. Int. Adv. & Res. In Engg. Comp., Vol.-07(02) 2019 [1849-1855]

CONCLUSION

As a long way from the work done that initial
while including fiber in high-quality cement the
quality of high-quality cement is diminishing on 7
days and 14 days. But as a long way from the
investigation of a research paper that the quality of
Glass fiber will acquire than the configuration
blend after 28days.Glass Rock filaments have no
lethal response with air or water, are non-
flammable and blast verification. At the point
when in contact with different synthetic
compounds they produce no substance responses
that may harm wellbeing or the environment. Glass
base composites can supplant steel and known
strengthened plastics (1 kg of Glass fortifies
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