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Abstract: This project was carried out to understand the effects of glass fibre on concrete. Glass fibres are available at
cheaper cost in market. Glass fibre was added as an admixture to know its effects on concrete. To increase the life of
structure, Glass Fibre reinforced concrete can be used. It is often known as GFRC. Various percentage of glass fibres
were added in concrete and the results were compared with Plain Cement Concrete to understand the Effects of glass
fibre on concrete. Concrete beams were casted and allowed to cure for 28 days. The result showed that addition of 1%
of glass fire increased the flexural strength of concrete, there were minimal or no changes noted in workability of
concrete. On further addition of 2% of glass fibre, although the strength of concrete increased significantly but the
workability of concrete decreased. It became very difficult to handle thee concrete and carry out tamping process.
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1. INTRODUCTION

GFRC or glass fibre reinforced concrete is best suited for construction work to be carried out at an economical cost.
Glass fibre can easily be mixed with concrete and no additives are required for the mixing of glass fibre in concrete. It
can be made available by variety of sellers. Glass fibres have also been started selling on e-commerce website and with
a comfort of your desk, one can procure the need of glass fibre. Glass fibre makes concrete stronger similar to any steel
reinforced concrete. Due to its economic cost, it does not affect the rise in construction cost. There are 2 main methods
or techniques to manufacture GFRC — The Spray- Up process and Premix process.

1. LITERATURE REVIEW

Durga Chaaitanya KumarJaagaarapu concluded that workability of concrete increases at 1% and mentioned that the
compressive strength, flexural strength and Split tensile stress increases at 1% and glass fibre- a waste product can be
used in concrete. The compressive strength is very high at 1% o 7 days and 28 days testing. He also mentioned that on
further addition of glass fibre, the workability of concrete decreases.

V. R. Sivakumar and O. R. Kavitha studied that including more extent of glass fibre in concrete reduces the workability
of SCC. The outcomes show that fiber addition of glass fibre had no full-size effect at the compressive strength,
however split tensile and flexural strength of GFSCC changed into elevated when dosage of glass fibers became
accelerated this may be due to the bridging impact of concrete.

Sandeep L. Hakel, S. S. Shinde , Piyush K. Bhandari , P. R. Awasarmal , B. D. Kanawade, concluded that Workability
of SCC mix depends upon flow value of fresh concrete mix. Fiber addition has reduced the crack propagation in
concrete making it more durable and sustainable for tensile stresses.

Abdul Rasheed, Anuj Verma, Mohd Rashid, mentioned as tensile and compressive strength increases with increase in
percentage of glass fibre with respect to volume of concrete, marine and hydraulic structural elements can be provided
with extra concrete cover supported by glass fiber, which makes it hard for elements that cause deterioration to reach
the surface of steel reinforcements, preventing corrosion and increasing the life of concrete in these environments.

Akshaya Kumar Shukla, Dr. Bharat Nagar, shows that the concrete mix gets tougher and not as much of workable.
Hence author deliberated 0.1 to 0.6% variation of glass fibres. The water absorption of the concrete decreases by the
increase in fiber content.

Ms. Reshma T.V, shows a reduction in bleeding improves the surface integrity of the concrete as well improves its
homogeneity and reduces the probability of cracks. It shows GFRC is Eco-friendly and economical compared to
conventional mixed concrete.
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1. PROJECT ANALYSIS

A. Effects Of Glass Fibre In Concrete

Glass fibres are generally used in concrete to govern plastic shrinkage cracking and drying, shrinkage and cracking.
Additionally they lower the permeability concrete and therefore lessen the bleeding of water. Some kinds of fibres
produce more effect, abrasion and shatter resistance in concrete. Typically fibres do no longer increase the flexural
strength of concrete, so it can not replace resisting moment or structural metallic reinforcement. A few fibres lessen the
power of concrete.

The quantity of fibres added to concrete mix is measured as a percentage of general extent of the composite term
‘extent fraction’ (V). Vfis generally tiers from 0.1 to three%. Element ratio (1/d) is calculated by dividing fibre length
(D) by it diameter (d). Fibres with non- circular pass section use an equal diameter for the calculation of thing ratio.

If the modulus of elasticity of fibre is higher than the matrix (concrete or mortar binder), they help to hold the burden
by way of increasing the tensile electricity of the material. Some latest seek indicated that the use of fibres in concrete
has constrained effect on the impact resistance of concrete substances. This finding is very critical considering that
traditionally people suppose the ductility increases while concrete strengthened with fibres.

B. Apparatus Required For Project

a) Trolley type weighing balance machine

b) Vibrating machine

c) Universal Testing Machine

d) Beam Mould

C. Casting Procedure

a) Preparation of material (sand, cement, aggregate, water).

b) Proportioning of material consisting of water as according to amount derived.

c) Weighing, all the materials as per quantity required.

d) Mixing of concrete — Concrete blending is a manner of mixing the factor of concrete consisting of cement,

sand, combination, water, and admixture collectively to make concrete of suitable grade. To make the distinct grades of
concrete, mixing of concrete materials ought to be achieved nicely as in step with the mix layout of concrete to acquire
the design power of concrete.

e) Filling — The concrete was filled in beams in three different layers and after each layer the concrete was
tamped with a tamping rod of 16mm in diameter, 0.6m long. Due to tamping all the air gaps are removed and it makes
mix dense.

f) Compaction — It is done by tamping and by vibrating on vibrating machine to achieve stable concrete with no
air voids.
g) Casting — Concrete was kept in beam mould for setting for 24 hours and after 24 hours, we de-moulded the
beam mould and put it for curing for 28 days.
h) Curing - After curing, flexural strength on beam is carried out on universal testing machine.
i) Results - The results were noted down, necessary calculations are done and then results are displayed.

V. CONCLUSION

It was found that addition of 1% of glass fibres can increase the flexural strength of beam as compared to plain cement
concrete. We further added 2% glass fibres and to our surprise the flexural strength increased insignificantly however
the workability of concrete was so affected that even addition of glass admixture did not help us in workability.

Thus, Fibres can increase the Flexural strength of concrete in a passive way eg : confining effect upto a certain range of
fibre content.
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