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Abstract: In this experimental studies effect on the Properties
of concrete by using Silica fume and steel fibreisinvestigated, the
combined effect of silica fume and steel fibre to be determined.
The purpose of this work is to obtain a more flexural strength of
concrete produced by using both silica fume and steel fibre. Steel
fibres with aspect ratio of 80 were used in the experiments. [1]
Addition different percentage of sted fibre and different
percentage silica fume by weight of cement content. The slump
cone method is used to determine workability [2]. Compressive
and Flexural strength test were made on hardened concrete
specimens. Plain concrete pavements have low flexural strength
and strain capacity;By using fibre structural characteristics are
improved and also allows reduction of the thickness of the
pavement layer. These better properties are considerable and
controlled by characteristics of fibre and percentage. The major
effect of fibre reinforcement isto delay and prevent from cracking
of concrete. Thisiswill reducesthe thickness of pavement which is
responsible for less maintenance and provides durability.
Brittleness of concrete reduced by addition of steel fibreand Silica
fumeincreasesthe density of concrete. Failure by using steel fibre
and silica fume is ductile in nature and without steel fibre and
silicafumebrittlein nature[2].
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I. INTRODUCTION

Seel fibres used in concrete from 1990s.As per

IRC:SP:46-1997 steel fibres have equivaent diameters based
on cross-sectional area which is 0.15 mm to 2 mm and
lengths from 7mm to 75 mm. Aspect ratios generally range
from 20 to 100.(Aspect ratio is defined as the ratio between
fibrelength and itsequivalent diameter, which isthe diameter
of acirclewith an areaequa to the cross-sectional area of the
fibre)[4].Rigid pavements are so named because the
pavement structure deflects very little under loading due to
the high modulus of elasticity of their surface course.
Concrete slabs provide the load carrying capacity of rigid
pavement. Concrete slab spreads the load across a wide area
which reduces the stress. Failure of conventional concrete is
mainly due to the breakdown of the bond between cement
paste and aggregate.
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Addition of steel fibre increases the flexural strength and
tensile strength and silica fume increases the density of
concrete which responsible for the increase in compressive
strength of concrete [5].

Addition of fibre can improve ductility of concrete
without decreasing compressive strength. Concrete ductility
will affect the process of initial cracking until the concrete
collapses due to impact. Certain types of fibres enhance the
performance of the concrete. This research evaluates the
compressive strength, flexural strength of the concrete which
is essential in rigid pavement. It has been broadly used for
overlay roads, airfield pavements and bridge deckg[6].

Recently the use of Steel fibre and Silicafume in concrete
in construction has been increased. The determination of
properties of steel fibre and silica fume (or micro silica is
very significant to enhance the properties of concrete. The
quality of good and durable concrete depends on the
properties of raw material in concrete also proper mix design,
use of admixtures, proper mixing, placement, efficient curing.
Steel fibre and Silica Fume is one of the good additional
materials in concrete. Silica fume reduces bleeding on
concrete by absorbing water in concrete[1].

Il. OBJECTIVES

The proposed work has the objective of started below.
1. Tofind desirable Steel fibre Percentage on concrete
2. To determine the Compressive strength of
concrete.
3. Todetermine the flexura strength of concrete.

In this section discussion about experimental work
are carried out. The materials and their properties, mixture
proportions have been described.

[11. MATERIALS

A) Sedl fibre:

Steel fibers are concrete reinforcing material which in
combination with concrete provides certain advantages in
comparison with traditional reinforcement. Aspect ratio
maintain in this SFRC is 80. Steel fibre isin circular cross
sectional shape. It is hooked end type steel fibre. Using steel
fibre enhances the static flexural strength, fatigue resistance
and shear strength. Properties such as torsional strength and
toughness are aso improves. Application of SFRC
minimizes the crack width in concrete. Ductility and
resistance to crack improves by SFRC. The uniform
distribution of steel fibres in the concrete forms matrix
nature. SFRC eliminates the wire mesh in shotcrete also
provides easy handling.
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FIG - STEEL FIBRE

Table: Physical and mechanical propertiesof sted fibre.

Sr. No. | Properties Result
1 Diameter 0.62 mm
2 Specific Gravity 7.95
3 Length 43 mm
4 Aspect ratio 80
5 Tensile strength 370 MPa
6 Modulus of Elasticity 2 X 105MPa
7 Modulus of Rigidity 0.769 X 105Mpa
8. Coefficient of thermal expansion 12X 10-6/0C

B) Silicafume

Silica fume is a by-product of silicon metal or ferrosilicon
dloys. Silica fume has been considered as a
pozzolanicadmixture that is improves the mechanica
properties of concrete. Chemical and physical properties of
silica fume gives better performance, Silica fume consists
primarily of amorphous (non-crystalline) silicon dioxide
(Si02).Silica fume fills the voids in concrete which
responsible to improves the latter’s durability by reducing
permeability of concrete. The addition of silica fume to
concrete improves the latter's durability by reducing
permeability. Sulphate attack can be reduced by the diffusion
of harmful ions and the calcium hydroxide content. [7].

FIG-MICRO SILICA

IV. CONCRETETESTING
Table: Test results of Slump cone test

% of stedl fibre 0% 1% 2%

Slump in mm 85 70 55
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Graph: Graph showing test results of slump cone test
Graph represents that as percentage of steel fibre increases
Workability will be decreases Compressive strength test of
concrete can be conducted by using Compression Testing
Machine

. P
Compressive Strength (N/mm2) = >

Here, p = load at failure (N)
a= cross sectional area (mm?)
Flexural strength test of concrete can be conducted by
using centre point loading method as per following formula.

Pl
bx d
Here, p =load at failure (N)
| = length of beam specimen (mm)
b = breadth of beam specimen (mm)
d = depth of beam specimen (mm)

Flexural Strength (N/mm?) =

Table: 28 days compressive strength for randomly mixed steel

fibres
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V. CONCLUSION

a) Moreflexural and compressive strength observed in
80 Aspect Ratio as compared to plain concrete.

Graph: Graph showing variation in 28 days flexural strength
for randomly mixed steel fibre and silicafume

Table: Result showing variation in 28 days Flexural strength for b) As percentage of fibre and silica fume increases
2/3position of steel fibre: flexural strength also increases.
¢) Concrete of Randomly mixed steel fibre gives less
) strength than 2/3rd placed stedl fibres.
2 B % =1 BEC d) Failure is brittle in nature without fibre and with
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3 and superplasticizer enhances good finishing of
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