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ABSTRACT

The article's primary goal is to examine current research in short steel fiber-reinforced geopolymers while also taking waste fibres into
account. The building industry currently uses steel fibres as composites' most popular additive. The work focuses on the use of short steel
fibres and the mechanical properties of geopolymer composites. A critical analysis of the literature sources was used as one of the research
methods in this article. Additionally, we examined both the individual and combined effects of adding fly ash, steel fibres and silica fume
to the mixture. Cement substitutes for coal fly ash in varying amounts with silica fume. Initially, Concrete specimens were made with
varying amounts of coal fly ash, silica fume, and steel fibres, and their compressive, flexural, and split tensile strengths were evaluated.
Secondly, another place of concrete specimens was casted with Coal fly ash is replaced different percentages with silica fume is replaced by
cement. Initially, a set of concrete specimens were casted with different percentages of Coal fly ash and silica fume with 2% addition of

steel fibers and tested for compressive, flexural and split tensile strength.
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1. INTRODUCTION

In terms of the energy savings by reducing cement
manufacturing, triple blended concrete with supplemental
cementing materials (SCM) is regarded as green concrete.
This study aims to synthesis previous research on blended
concrete's performance in marine environments and
compare it to an experimental analysis. Researchers from
around the world have already determined that blended
concrete can be used in the most aggressive environments,
such as marine applications. [11]. the most crucial factors to
take into account when talking about concrete are its
strength (load bearing capacity) and durability (its resistance
to deteriorating agents). Sulphates, chlorides, CO2, acids,
and other chemical deteriorating agents, as well as
mechanical factors like abrasion, impact, and temperature
etc. [1] Concrete must be designed and detailed structurally
the mix needs to be proportioned correctly, the concrete
needs to be poured correctly, and there needs to be enough
quality control on site., and the concrete must contain the
right ingredients . With its exceptional flexural-tensile
strength, resistance to spitting, impact resistance, excellent
permeability, and frost resistance, it has been successfully
used in construction. A fibre is a very small piece of
reinforcing material with particular characteristics and
attributes. They can have cross sections that are flat,
spherical, or triangular. The results varied when different
concrete types with cement substitutes and other additives
like super plasticizer and steel fibres were used. For many

years, steel fibres have been used in reinforced concrete to
increase ductility and lessen cracking. Only a small number
of studies, however, examined the impact of steel fibres on
the resilience and compressive strength of RAC containing
cement substitutes like fly ash and silica fume. The scientific
research on recycled aggregate concrete is reviewed in this
paper, along with the properties of various concrete
admixtures when they are fresh and when they have
hardened.

Fig.1. Fly ash (left) and silica fume (right) supplement
materials.

Due to improvements in concrete's long-term durability as
well as environmental advantages, the use of pozzolanic
materials as a partial additional for cement in concrete is
becoming increasingly important nowadays. Coal fly ash (a
waste by-product from a coal thermal power plant), ground
granulated blast furnace slag,

Silica fumes (a waste by-product from the manufacture of
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silicon or ferro-silicon alloys from high purity quartz and
coal in a submerged-arc electric furnace), rice husk ash (a
waste by-product from a co-generation electric power plant
burning rice husk), and high reactive met kaolin (HRM) as a
partial.

2. LITERATURE REVIEW
Henok Abera , Stephen Jebamalai Raj ( August-2021)

Its drawbacks include low fracture resistance, shrinkage,
increased heat of hydration evolution, low tensile strength,
brittleness, and crack propagation in an unstable state, in
addition to an increase in cost. such as toughness, ductility,
tensile strength, shear strength, bond strength, fracture
resistance, impact resistance, thermal shock resistance, wear,
fatigue resistance, and spalling resistance.

Pramod Kawde(2017) concluded that SFRC is being
increasingly used to improve static and dynamic tensile
strength, energy absorbing capacity and better fatigue. They
concluded that the addition of steel fiber increases the
ultimate strength and ductility. When the structure is
subjected to the peak tensile load, it splits into two pieces
because it is unable to withstand any additional loads or
deformation.

Babar Ali, Erol Yilmaz, Ahmad Raza Hirofumi Gamaoun,
Muhammad Murtaza Rizvil(November 2021)

which, as long as the original work is properly cited, allows
for unrestricted use, distribution, and reproduction in any
medium. Due to the need for lightweight, long-lasting
structural components, high-strength concrete (HSC)
demand has been rising quickly in the construction sector.
Hsc is extremely fragile. Therefore, expensive fibres are used
to enhance its ductility behaviour. By using waste materials
in place of conventional ones during production, these
negative aspects of HSC can be minimised.

Esakkiraj. P, Sreesha. S, Sreevidya. V, Antony Jeyendran.
S (July 2020)

Concrete is most frequently used composite material.
Concrete is homogeneous mix of fine aggregate, coarse
aggregate and binding medium of concrete paste. Global
warming is brought on by high CO2 emissions brought on
by the high demand for cement. Therefore, high volume fly
ash concrete was used in this project. The waste product
derived from thermal power plants is called fly ash. In this
study, we looked into high volume fly ash replacement
levels of 55, 60, and 75 percent. A different aspect ratio of
steel fibre is incorporated into layered pavement (15, 30, 40).
Pavement with layers will have good thermal expansion
characteristics. The hardened properties of these nine mixes,
such as compression test, split tensile test, and flexural test,
were determined by varying fly ash content and steel fibre
aspect ratio of different mixes.

3. MATERIAL INTRODUCTION
3.1 Silica Fume: -

A by-product of the reduction of high purity quartz with
coal in electric incinerators used to make ferro-silicon and
silicon metal is silica fume. The gases escaping from the
furna are filtered to collect the fume, which is composed of
extremely fine spherical particles and contains a high

absorption of unstructured silicon dioxide.

Fig.2 Silica Fume

Properties of Fresh Silica Fume Concrete
¢  The mixture is cohesive

o Silica fume concrete requires higher water content,
for the same workability as of conventional
concrete.

e  Segregation and bleeding are unlikely to occur.
¢  Low workability

e  Low slump worth

e  High plastic reduction.

Table 1 Typical physical possession of Silica Fume

samples
Property Guneyisi et al. (2012)
Particle size (pm) 0.1-0.3 um
Specific gravity 2.2
Definite surface area 21,080

(cm2/g)

Table 2 Chemical composition of silica fume illustrations

Composition (%) Guneyisi et al. (2012)

Si02 90.36

Al203 0.71

Fe203 1.31

CaO 0.45

MgO -

K20 1.52

Na20 0.45
SO3 0.41
LOI 3.11

3.2 Steel Fibre:- Fibers are typically utilized to reinforce
concrete and resist cracking. I'll test steel-fibre reinforced
concrete in this study to see how the fibres affect the
material's flexural strength Steel fibre is a type of metal
reinforcement. Steel fibres with varying cross-sections and
an aspect ratio (ratio of length to diameter) ranging from
roughly 20 to 100 are referred to as "steel fibre for reinforcing
concrete." By adding a specific amount of steel fibre to
concrete, its physical properties can be changed
qualitatively, improving the substance's tenacity, durability,
and resistance to cracking, impact, fatigue, and bending,
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among other properties.

Fig.3 Steel Fibers

3.3. Steel fibres in ultra-high-performance concrete
(UHPC) In different fields of civil engineering (construction
of bridges, decks, slabs, industrial pavements) steel fibres
play an important role. Brandt’s study [7] focuses on the
invention of the evolving ultra-fibre reinforced concrete and
explains that steel fibres can reduce the quantity of cement
in concrete and hence its carbon footprint and environmental
impact can be reduced.

3.4. Using silica fume

The belongings of SF in the concrete blend are described by
Cakir and Sofyanli, to improve the quality of recycled
concrete. Portland cement has been replaced at 0%, 5% and
10% by SF. Specimens were produced by substituting
natural aggregates for recycled aggregates Steel fibre is a
type of metal reinforcement. Steel fibres with varying cross-
sections and an aspect ratio (ratio of length to diameter)
ranging from roughly 20 to 100 are referred to as "steel fibre
for reinforcing concrete." By adding a specific amount of
steel fibre to concrete, its physical properties can be changed
qualitatively, improving the substance's tenacity, durability,
and resistance to cracking, impact, fatigue, and bending,
among other properties.The results showed that mechanical
and physical characteristics of concrete were enhanced by
10% SF as cement replacement for RAC. The tensile strength
increases in the NA concrete mix with and without SF was
higher during all the test times than that of the RAC
mixtures.

3.5. Using steel fibre

We performed carbonization, quick freeze-thaw, and
chloride penetration tests on steel fibre reinforced recycled
coarse aggregate concrete (SFRRAC) to examine its
resistance to deterioration. The coarse aggregates, which
were made of leftover old mixture concrete and had
compressive strengths ranging from 30 to 50 MPa, were used
in various replacement amounts. The replacement ratio was
0,30, 50,100% of the normal coarse aggregate. Steel fibre was
used as reinforcement in the following percentages: 0, 0.5, 1,
1.5, and 2. According to the experimental findings,
compressive strength increased carbon tolerance, freeze-
thaw resistance, and anti-chloride permeability. Water
binding was more likely to affect SFRRAC's durability
indicators than compression strength.

3.6 Cement

Cement is a material that has cohesive and adhesive
possessions in the presence of water. Such cements are
called hydraulic cements. These  consist primarily of
silicates and aluminates of lime obtained from limestone and
clay. There are different categories of cement, out of that I
have secondhand two typesi.e,

* Ordinary Portland cement

* Portland slag cement
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Fig.4 Ordinary port land cement (OPC)

Properties of Cement
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This type of cement can be secondhand for all purposes just
like OPC. It has lower heat of evolution and is more durable
and can be used in mass concrete production. The raw
materials used for the production of cement consist mainly
of lime, silica, alumina and iron oxide. At high temperatures
in the kiln, these oxides interact with one another to create
more complex compounds. Along with the rate of cooling
and degree of grinding, the relative proportions of these
oxide compositions are what affect the different cement
properties. The approximate oxide composition limits of
regular Portland cement are shown in Table 3.2.
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Table 3 Influence of Rate of Compressive Strength

Type of [ Cooling Compressive Strength MPa
cement | conditions | 3 days 7 days | 28 days
Quick 9.9 15.3 26
Normal | Moderate 9.7 21 27
Cement | Slow Very 9.7 193 24
slow 8.7 18.7 23
High Quick 10.2 18.8 29
early Moderate 14.2 26.7 33
strength [ Slow Very |  10.2 21 29
cement Slow 9.1 18.1 28
3.7 Fly Ash

Coal fly ash is finely divided filtrate resulting from the
combustion of powdered coat and transported by the flue
gases and collected by electrostatic precipitation. In UK. it is
referred as pounded fuel ash (PFA). Coal fly ash is the most
widely used pozzolanic material all over the ecosphere.

Fig.5 Coal fly ash

In current times, the importance and use of coal fly ash in
concrete has grown so much that it has almost become a
common ingredient in concrete, particularly for
production high forte and high-performance concrete.

4. PROBLEM STATEMENT

From the overhead literature
assumptions can be drawn:

review the following

i. Using of self-compacting concrete in place of normal
mix slightly increases the shear capacity of beams.

ii. Up till the determined value the characteristics
strength of concrete surges and after the optimum
value the characterize strength decreases.

iii. Despite a reduction in water absorption capacity,
the split tensile strength and flexural strength also
rise.

5. CONCLUSION

Since there is always a need to find a solution to the issue
of brittleness of concrete and disposal of coal fly ash
produced by power plants, the study on the effect of steel
fibres with coal fly ash can still be a promising work.
Concrete has a higher density as the percentage of steel
fibre increases with the amount of coal fly ash present. To

create a usable mix, a super plasticizer agent is needed.

The compressive strength of coal fly ash in small amounts
exceeds the proportion of steel fibres.
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