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Abstract— This paper represents the research initialization
towards the fresh and hardened properties of macro
polypropylene blended fiber reinforced concrete using Silica
Fume. In this study polypropylene fiber are used with 0%,
0.15%, 0.30%, 0.60% and 1.0% by weight of cement and
Silica Fume with percentage of 0%, 5%, 7.5% and 10%
which are replaced with cement for M30 grade concrete. All
of the mixes are tasted with the compressive strength test
and flexural strength test for 7 days 28 days. Durability test
is also carried out for 56 days. The results from all of the
tests are to be compared with control concrete mix.
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I. INTRODUCTION

Due to rapid urbanization infrastructure projects are
increased at a very fast rate. It leads the production of
cement tremendously. A lot of energy is consumes in the
production of cement and that releases the large amount of
CO2 and major sources of air pollution. Carbon dioxide is
one of the significant greenhouse gases and its contribution
to the environmental pollution is very high. Also the
production of ordinary Portland cement consumes natural
resources like limestone, and hence there is a dire need to
economize the use of cement. Large amount of solid waste
is produced in forms of silica fume and fly ash.

The practice of using cementitious materials like
silica fume and fly ash in concrete has been growing in the
world from the early 70’s. Now a try is also made to add
fibers like glass, PET, polypropylene, synthetic in the
concrete mix.

Il. OBJECTIVE OF THE STUDY

The main objectives of this research proposal are to evaluate
the possibility of using waste material like silica fume and
macro polypropylene fiber.

Application of macro polypropylene fibers in
concrete construction is somehow a new technology.
Through this study, it is intended to arrive at a suitable mix
proportion of macro polypropylene fibers and silica fume in
concrete that gives maximum strengths.

I1l. LITERATURE REVIEW

The study is on the action of PP fibers at different volume
fractions and for different fiber length to obtain a good
physical and mechanical behavior of light weight concrete.
Fiber length is 6mm and 12mm with proportions 0.15% and
0.35% is used. Among all fiber proportions fibers with
12mm length and 0.35% in proportions is shown better
physical and mechanical properties [1].

No significant change is found for compressive
strength but flexural, split tensile and shear strength
improves greatly, when compared to the plain concrete for
volume of fibers ranging from 0% to 2%. Length of fiber is

12mm. Compressive strength is increased by 8% to 15%
while 28 days split tensile strength is almost 50% higher
than the 7 days split tensile strength. Shear Strength is
increased by 23% to 47%. While flexural strength is
increased by 36%. The presence of fibres in concrete alerts
the failure mode of material. It is found that the failure mode
of plain concrete is mainly due to spalling, while the failure
mode of fiber concrete is bulging in transverse directions [2]

The additions of macro (Structural) synthetic fibers
improved the compressive, tensile and shear strength as well
as the ductility of concrete. Fiber length used is 40mm. The
proportions involved are 0.33, 0.42 and 51% of macro
synthetic fiber. Compressive strength is increased by 6.89%
while shear strength is increased by 65.10% for 0.51%
macro synthetic fiber content. Tensile strength is improved
by 15.49% for 0.42% macro synthetic fiber content. Macro
synthetic fibers did not improve significantly, the ultimate
stress of the specimens. However, the ultimate strain values
were improved which suggest increased ductility or perhaps
increased creep occurring in the macro synthetic fiber
reinforced concrete [3].

Fibrillated polypropylene fibers with 12mm length
can still be a promising work as there is always a need to
overcome the problem of brittleness of concrete. The
workability of Polypropylene fiber concrete has been found
to decrease with increase in polypropylene fiber content
replacement. Compressive strength increases with the
increase in the percentage of fly ash. Used of long fiber with
same volume of fraction gives maximum split tensile
strength over fiber short cut length [4].

The effect of polypropylene fiber on the fracture
properties of concrete containing fly ash and silica fume,
with five fiber volume fraction (0.04, 0.06, 0.08, 0.1 and
0.12%) used. When the fiber volume fraction increases from
0 to 0.12%, the fracture parameters increase gradually with
the increase of fiber volume fraction. The variation rules of
the fracture parameters indicate that the capability of
polypropylene fiber to resist crack propagation of concrete
composite containing 15% fly ash and 6% silica fume is
becoming stronger and stronger with the increase of fiber
volume fraction with the fiber volume fraction not beyond
0.12% [5].

The usefulness of fiber reinforced concrete (FRC)
in various civil engineering applications is indisputable.
Fiber reinforced concrete has so far been successfully used
in slabs on grade, shotcrete, architectural panels, precast
products, offshore structures, structures in seismic regions,
thin and thick repairs, crash barriers, footings, hydraulic
structures and many other applications. Durability test
performed with chloride and sulphate attack shows there is
loss in weight of cube and compressive strength is increased
with increased in fiber from o to 3%. Thus 3% is the
optimum fiber dosage for improving the strength after that
the strength is reduced. Higher the durability, higher will be
the resistance to marine structures Attacks. The
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polypropylene fibers bridge the cracks and minimize
interconnecting voids. This resulted in dense concrete.
Therefore this can be used for water retaining structures like
water tanks, swimming pools, which ought to be designed as
impermeable [6].

Self-Consolidating Concrete (SCC) is a special
concrete which is highly flowable, no segregating and by
its own weight spread into place, completely fill the
formwork even in the presence of dense reinforcement
and then encapsulate the rebar without the need of any
additional compaction. Fiber is added in fraction of 0, 0.05,
0.15, 0.30%. Flowability and passing ability is decreased
with increase in fiber while viscosity and segregation ratio
of mixes increased up to 0.10% fibers by volume of fibers.
Compressive strength, splitting tensile strength and impact
resistance is maximum at fiber content 0.10% [7].

The addition of silica fume to concrete is effective
for increasing the compressive strength, decreasing the
drying shrinkage, increasing the abrasion resistance,
increasing the bond strength with the reinforcing steel, and
decreasing the permeability. As a result, silica fume
concrete is increasingly used in civil structures. However,
silica fume causes workability loss, which is a barrier
against proper utilization of silica fume concrete. The
surface treatment of silica fume with a silane coupling agent
prior to incorporation into mortar was found to greatly
enhance the workability of the silica fume mortar mix and
cause the tensile strength to increase by 31% and the
compressive strength to increase by 27%, relative to the
values obtained without treatment. The effect on workability
is due to the enhanced wettability of silica fume by water.
The effect on strength is due to the improved bond between
silica fume and cement and to the increased density of the
mortar [8].

Consistency of cement depends upon its fineness.
Silica fume is having greater fineness than cement and
greater surface area so the consistency increases greatly,
when silica fume percentage increases. The normal
consistency increases about 40% when silica fume
percentage increases from 0% to 20%. The optimum 7 and
28-day compressive strength and flexural strength have been
obtained in the range of 10-15 % silica fume replacement
level. Increase in split tensile strength beyond 10 % silica
fume replacement is almost insignificant whereas gain in
flexural tensile strength have occurred even up to 15 %
replacements. Silica fume seems to have a more pronounced
effect on the flexural strength than the split tensile strength.
When compared to other mix the loss in weight and
compressive strength percentage was found to be reduced by
2.23 and 7.69 when the cement was replaced by 10% of
Silica fume [9].

Silica Fume concrete is more compact and thereby
more durable in nature and hence with some degree of
quality control, it may be used in places of construction
where there is a chance of chemical attack, frost action etc.
Moreover with 10% of cement replaced by silica fume, the
characteristic strength of higher grade of cement concrete
namely M25 is achieved only by using the M20 grade
designed mix proportion and consequently this SF concrete
can certainly be used as a supplement to M20 grade normal
concrete with at least 4% of cost reduction [10].

For workability and flexural strength of fiber reinforced
silica fume concrete, silica fume content used was 0%, 5%,
10% and 15% by replacement of weight of cement in
concrete while polypropylene fibers were added in 0%,
0.20%, 0.40% and 0.60% by volume fraction of concrete,
Length of fiber is 12mm. A mixture design with 10% silica
fume and 0.40% fiber volume fraction was optimum in
flexural strength with maintaining an adequate workability
[11].

IV. PROCUREMENT OF MATERIALS

— Cement: Ordinary Portland cement of 53 grades
from Binani Cement having specific gravity 3.15.

— Fine Aggregate: Locally available river sand from
Bodeli conforming to IS 383-1970 having specific
gravity of 2.8.

— Coarse Aggregate: Locally available quarry stone
in good strength passing through 12.5 mm and
retain in 10mm sieve, specific gravity 2.67.

— Water: Ordinary potable water used for mixing
ingredients.

— Silica fume: Silica Fume is satisfied by the
specifications parameters of ASTM C 1240 — 03a.

— Polypropylene fiber: Polypropylene fiber of size
43mm is used.

V. CONCLUSION

— From literature review we can conclude that macro
polypropylene fibers increase the flexural strength
of concrete.

— But there is increase in compressive strength of
concrete up to certain fiber content and then
decreases with increase in PET fiber content.

— The workability of concrete mix is decrease with
increase in PET fiber content.

— Silica fume gives good result in compressive
strength.

— Silica fume
concrete.

— That is way to use the polypropylene fiber along
with silica fume to increase both compressive
strength and workability of concrete.

is also decreases workability of
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