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ABSTRACT:

The extent of present exploration is studying and assessing the outcome of replacing cement with a
variety of proportions of each of Metakaolin, Flyash, Silicafume (0%, 5 %, 10 %) for aggregate
binder ratio 2.250 along with normal water-binder ratio of 0.30, 0.35, and 0.4 within distinctive
proportions of steel fibers (0%, 0.5 %, & 0.75 % ) along with consistent percent of polypropylene
fibres of 0.25 % to generate High performance Concrete. Cubes are treated at seven as well as twenty-
eight days and then evaluated for compressive strength.
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I. INTRODUCTION

Though a great deal of research is concentrated within the last ten years on the use of different admixtures in
creating high-performance concrete, little information can be bought on high-performance fiber reinforced
concrete employing composite fibers (polypropylene and steel) and Metakaolin, Flyash, Silica Fume. Thus,
there is a need to learn the power characteristics of Metakaolin, Flyash, Silica fume based High-performance
composite fiber Reinforced Concrete.

It is actually the concrete which changes the time durability of the structure exposed to the intense environment.
In 1998, America concrete institute redefined High-performance concrete as “The concrete meeting special
amalgamation of performance and uniformity requirements which can’t be regularly attained by routinely using
standard constituents and regular mixing, placing and curing methods”. Generally, High-performance concrete
could be known as a concrete prepared using apposite supplies pooled to offer performance that is excellent in
certain attributes of concrete such as elevated density, elevated strength, good resistance and impermeability to
prevailing environmental elements.

Il. LITERATURE REVIEW

Manoj V et al was knowing about the attributes of ultra-significant performance concrete associated with
strength. Along with regular material used for the creation of concrete also metal fibers, great plasticizers was
used with the implementation of very low w/c ratio. In this particular analysis, a comparison was made with as
well as without the presence of rough aggregates in ultra-significant performance concrete. The experimental
effort concluded that behavior of new concrete with no coarse aggregates was discovered to be much better than
when in contrast to that of the concrete with aggregates and furthermore, the compressive strength was
discovered to be 118.25 MPa on the 28th day for a ratio of wi/c that had been identical to 0.22. Hence the ultra-
high performance concrete was discovered to be effective as they've used locally obtainable materials.

Aishwarya Sukumar and Elson John, in the task, to learn the impact of metal fibers on the sturdiness of
concrete, carried out different tests. Fibers had been incorporated as they have better resistance to cracking and
also feature toughness to the concrete. With this analysis, an investigation was produced in knowing about the
consequences as well as behavior on specimens made out of concrete reinforced with metal fibers. The
experimental analysis concluded that the ductility, as well as toughness parameters, are actually enhanced
because of the inclusion of metal fibers to the concrete. Due to this particular enhancement, the metal
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fiberreinforced concrete could be used as a replacement for the metal bars employed in the common RCC but in
practicality, it's not likely because the fibers have to be oriented as well as dispersed as expected. The
development of fractures in the fiber specimen was discovered to be really little when in contrast to that of
thenonfibre specimen.

I1l. MATERIALS
The details of the various materials used in this investigation are given in the following sections.

3.1Cement

Ordinary Portland cement of 43 grade of Ultratech brand conforming to 1S: 12269 standards were used in this
investigation. The specific gravity of the cement is 3.08. The initial and final setting times were found to be 55
minutes and 210 minutes respectively.

3.2 Fine Aggregate
Fine aggregate which was collected in an around Ballari conforming IS 383-1970 passing 4.75 mm and with the
specific gravity of 2.5 is used.

3.3 Coarse-aggregate
Crushed granite aggregate available from local sources has been used. The specific gravity of coarse aggregate
is 2.70.

3.4Water
Potable fresh water available from local sources was used for mixing and curing of mixes.

3.5Mineral Admixtures
Properties of Mineral Admixtures are as follows

Table 1: Specific gravity of Mineral Admixtures

SL.NO Admixtures Specific Gravity
1 Flyash 1.9
2 Metakaolin 2.6
3 Silica Fume 2.3

3.6SteelFibers
The density of steel fibers used is 7840 kg/mandits Specificgravityis 7.9.

IV. METHODOLOGY

The main aim of the experimental program is to study the Compressive Strength of concrete. Cement is partially
replaced with Flyash, Metakaolin, and Silica fume in the proportion of 0%(Reference mix), 5% and 10% by
weight. Steel fibers in two percentages i.e 0.5% and 0.75% along with Polypropylene of constant 0.25% were
used.The materials are weighed and dry mixed thoroughly after the measured amount of water for Water cement
ratio of 0.3, 0.35 and 0.4 is added. Concrete produced are filled in 100mm cubemoulds. After 24 hours of
casting, the specimens are de-molded and kept for curing.The specimens were tested after 7 and 28 days of
curing for the Compressive strength in accordance with Bureau of Indian Standards. For each trail, 3 cubes were
cast and tested. The average values of compressive strength were adopted in each case.

V. RESULTS AND DISCUSSIONS
5.1.Compressive strength for 0% of each admixture and for various percentages of Steel Fibres and
Water Binder Ratios:

From the figure 1, it can be observed that the compressive strength increases with the addition of Steel fibers.
Maximum compressive strength is obtained for concrete with W/B of 0.3 and for Steel Fibre percentage of
0.75%. Compressive strength is increased by 14.72% for this mix compared to Reference mix. But it can also be
observed that there is only 1.5% of strength increase when steel fiber is increased from 0.5% to 0.75% and is
true for all other mixes.
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Figure.l Compressive strength for 0% admixtures and for various percentages of Steel Fibres and Water
Binder Ratios.

5.2.Compressive strength for 5% of each admixture and for various percentages of Steel Fibres and
Water Binder Ratios:
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Figure.2 Compressive strength for 5% admixtures and for various percentages of Steel Fibres and
Water Binder Ratios

From the figure 2, it can be observed that the compressive strength increases with the addition of Steel fibers.
Maximum compressive strength is obtained for concrete with W/B of 0.3 and for Steel Fibre percentage of
0.75%. Compressive strength is increased by 9.13% for this mix compared to Reference Mix. But it can also be
observed that there is only a 1.5% increase in strength when steel fiber is increased from 0.5% to 0.75% and is
true for all other mixes.
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5.3.Compressive strength for 10% of each admixture and for various percentages of Steel Fibres and
Water Binder Ratios:
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Figure.3 Compressive strength for 10% admixtures and for various percentages of Steel Fibres and
Water Binder Ratios

From the figure 3, it can be observed that the compressive strength increases with the addition of Steel fibers.
Maximum compressive strength is obtained for concrete with W/B of 0.3 and for Steel Fibre percentage of
0.75%. Compressive strength is increased by 21.97% for this mix compared to Reference Mix. But it can also be
observed that there is only 1.74% increase in strength when steel fiber is increased from 0.5% to 0.75% and is
true for all other mixes.

VI. CONCLUSIONS

On the basis of the present experimental investigation, the following conclusion is drawn.

1. Maximum compressive strength is obtained for concrete with W/B of 0.3 and for Steel Fibre percentage of
0.75%. Compressive strength is increased by 14.72% for this mix compared to Reference mix for 0%
admixtures and for various percentages of Steel Fibres and Water Binder Ratio.

2. Maximum compressive strength is obtained for concrete with W/B of 0.3 and for Steel Fibre percentage of
0.75%. Compressive strength is increased by 9.13% for this mix compared to Reference Mix for 5%
admixtures and for various percentages of Steel Fibres and Water Binder Ratio.

3. Maximum compressive strength is obtained for concrete with W/B of 0.3 and for Steel Fibre percentage of
0.75%. Compressive strength is increased by 21.97% for this mix compared to Reference Mix for 10%
admixtures and for various percentages of Steel Fibres and Water Binder Ratio.

4. Compressive strength increases with an increase in 5% of each admixture from 0%, but with an additional
increase of 5%, the compressive strength decreases. Thus we can conclude that a 5% addition of each
admixture and Water Binder ratio of 0.3 is optimum to obtain maximum compressive strength.
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