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Abstract: Reducing the environmental effect of steel fibres collected from discarded tyres by making fibre reinforced self-
compacting concrete (SCC) is a new problem. Recycled Steel Fibers (RSF) may have a significant impact on the
compressive strength and shrinkage behaviour of SCC when used in combination with varying fibre lengths and hybrid
content. A total of eight RSFSCC mixtures were created, each with a different mix ratio. To make use of concrete's
destroyed coarse aggregates, an inventive solution has been found: SCC, or self-consolidating concrete. Crushing old
concrete specimens, beams, slabs, etc., will yield this. Due to a lack of workers in Japan, this strategy was originally used
there. As a result, it has grown in popularity and is now considered a trend in the building industry. In many ways, it's
like regular concrete in terms of qualities and properties. There is no material segregation and the flowability is excellent.
SITU operations are simplified since vibration and other compaction methods are eliminated. The property's durability
allows for rehabilitation, such as repair. This project utilises a combination of SCC and RCA in varied amounts. Results
are gathered and compared to determine the optimal practise ratio. The compressive strength of SCC when mixed with
Recycled Aggregate (RA) decreased at different curing durations. Many additional criteria, including as durability and
microscopic inspection, are also covered. In the future, it will be easier to grasp its extent.

Index Terms - Self-Compacting Concrete, Recycled Coarse Aggregate, Natural Coarse Aggregate, Steel Fibres, Fiber
Reinforcement
l. Introduction

The most recent Self-Compacting Concrete (also known as SCC) is finding more and more applications across the world. It is
possible to utilise SCC to produce long-lasting concrete structures since this material can compress itself into every corner of the
formwork by its own self weight without the requirement for mechanical vibration. SCC has been chosen for use in structures that
have densely packed and complicated reinforcements in order to ensure appropriate compaction and homogeneity. Concrete may be
placed and compacted with greater ease because to the improved fluidity, segregation, and self-compactability of SCC, which also
eliminates the noise pollution that was previously created by the application of vibration. Self-Compacting Concrete, often known
as SCC, is a form of concrete that has been designed to meet several essential conditions [1]. This type of concrete has been
designated as Self-Compacting Concrete. This particular sort of concrete offers advantages in addition to those that are offered by
standard concrete [2]. The material flows under its own weight, so there is no need for vibrating it, and this results in an absence of
the noise that is caused by vibration machines. Other advantages include the ease with which it can be placed and moved about,
especially in areas that are crowded with reinforced steel bars. In addition to the economic advantages, such as a reduction in the
amount of time and money spent on building. Concrete will shrink as a result of the loss of moisture that occurs throughout the
drying process. This will result in the generation of internal tensile strains that may be greater than the tensile strength of the
concrete. SCC demonstrates more shrinkage than regular concrete does [3], which may be attributed to the large amount of cement
paste that is required to ensure fluidity. As a result, the likelihood of developing shrinkage-induced cracking in SCC under
restricted circumstances may be increased as a result of this. The resistance of concrete to cracking is lowered as a result of this

tendency [4]. There have been several strategies used in an effort to lessen the impact of shrinkage-induced cracking. On the other
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hand, one of the better techniques is to make use of discrete steel fibres that are quite short and to disperse them in a random
pattern. Fibers have the potential to make a major contribution in halting the progression of cracks and reducing their breadth. For a
number of years, industrial steel fibres (ISF) with a variety of different geometrical properties have been used to lessen the amount
of cracking that occurs in concrete as a result of restricted shrinkage. However, there has not been a lot of research done on the use
of recycled steel fibres (RSF) that have been removed from old tyres in order to increase the resistance of concrete against
shrinkage cracking [5]. A new obstacle that must be overcome in order to improve the environmental friendliness of such concrete
is the use of steel fibres derived from waste tyres in the creation of fiber-reinforced SCC. The recycling of waste materials in the
SCC process helps to preserve natural resources while also mitigating the negative effects of trash on the surrounding environment.
Numerous studies have shown that incorporating RSF that has been recovered from recycled tyres into concrete might enhance

some of the material's mechanical qualities.

I1.  Self-compacting concrete’s history

In the year 1980, the construction industry in Japan suffered from a significant dearth of people who had the required qualifications.
This served as the impetus for the development of a novel kind of concrete that may potentially be used to address the labour
shortage [6]. After years of painstaking research, the well-known Japanese scientist Okamura (1996) developed a brand new kind
of concrete that he dubbed SCC. In 1988, self-compacting concrete (also known as SCC) was first marketed under the name High
Performance Concrete (HPC). Rheologically speaking, SCC is a fluid with a steady consistency. The SCC has been the focus of
research conducted all throughout the world.

SCC's merits have been investigated by institutions from all around the world. The Brite-Euram SCC (1988) report encouraged the
use of SCC across Europe. Guidelines and standards for the use of SCC were developed by EFNARC (2002). These guidelines and
requirements include topics such as materials, design, and testing. Current worldwide research includes investigations into topics
such as the optimization of mixture percent, the optimization of SCC laboratory test methods, the analysis of fresh and hardened
concrete characteristics, and SCC durability research. Additionally, it has been used in the countries of the Netherlands, Denmark,
France, and the United Kingdom. Because of its ability to cut down on both vibration and noise pollution, it is-gaining popularity
all around the globe [7]. When used in the construction process, SCC leads to enhanced productivity as well as increased safety. In
India, the use of SCC is growing, which is leading in a reduction in the complexity of architectural designs.
I11.  Application of SCC

The first SCC prototype was developed in Japan. As a result, SCC has been used in several real-world construction projects.
Following its debut in June 1990, the usage of SCC has increased substantially in real-world construction projects... [8]. SCC may
also be used for the following purposes:

» Box Culvert

» Concrete filled steel columns

> Bridges (anchorage, arch, beam, girders, towers, pier, joint between beam and girders)

> Tunnels
» Dam construction

» Concrete products like (block, culvert, wall, water tank, slab and segment)

» Diaphragm wall

» Tank side wall, etc.
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IV. Recycled Brick Aggregates (RBA)

Recycling aggregates acceptable for various prescribed concrete mixes and specified mix concrete are outlined in the British
Standard, which was published in 1992. Accordingly, it is required that the flakiness index of coarse recycled aggregates must not
exceed 30 and 40 correspondingly. For coarse recycled aggregates, the maximum permitted foreign material content is limited to
the amounts listed in Table 1.1.

Table 1.1  Permissible limits for foreign matter in recycled coarse aggregate

Type of material Max % (By mass)
Wood 0.5

Materials like metals, clay lumps, 1.0

Tar, glass, asphalt, etc.

Coarse recycled aggregate water absorption limits are 0.8 percent, and 10 percent, respectively. This is in accordance with
British Standard No. Crushed bricks may be used as a coarse aggregate in concrete to give it the strength it needs. An aggregate of
between 12 and 10 mm in diameter was used in place of natural coarse aggregates in the construction of a building damaged by
fire. There was a physical breakdown of the brick aggregates.

Sand and natural coarse aggregate were tested for specific gravity and were found to be within the ranges reported in and others
found that RBA's specific gravity was 1.71, whereas RBA's was 2.19. An upper limit has been established for cumulative effects
[9].

The moisture content of concrete aggregates is 45 percent. The RBA's aggregate impact strength has been calculated to be
27.6%, which is within the acceptable range of values. Additionally, the RBA's crushing value is 23.8 percent. This result is well
under the permissible upper limit of forty-five percent (BS 882 1992). As of 1992 (BS 882). 42 percent of water was absorbed by
RBA, which is almost half of the allowable 8%. For," Table 1.2 shows the results of the RBA tests that were.carried out.

Table 1.2 The results of the tests conducted on the RBA

Property Test value
Specific gravity 2.19
/Aggregate crushing value 23.8
I/Aggregate Impact Value 27.6
I/Aggregate water absorption 4.2

V. Steel Fibers
Steel fibres (SF) are utilised in concrete due to the following reasons. Steel fibres are disseminated throughout the concrete, as

opposed to the enclosed reinforcing bars. Continuous reinforcing bars are longer and more widely spaced than SF. By applying
SF it is able to provide bigger area of reinforcement as compared to utilizing a network of reinforcing bars. Even if SF is given in
low dosages bearing into account the workability difficulties it seems to be useful in reducing plastic shrinkage cracking. SF may
minimize crack width and promote crack resistance when applied at the indicated dosage. The addition of steel fibres (SF) to
conventionally vibrated concrete greatly increases the mechanical properties and ductility of SCC (NVC). SCC's usefulness is
restricted by the fibre installation. By reducing the amount of fibre and by applying SF with correct aspect ratio the workability of
SCC may be enhanced. Steel fibre of diameter 0.5 mm and aspect ratio 50 was utilised. The steel fibres utilised in the
investigation are represented in Figure 1.1.
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Fig 1.1 Steel Fibers
V1. Reinforcement

The presence of reinforcement impacts the performance of the beam column junction. High Ductility is supplied by longitudinal
tension steel. By applying restricted stirrups ductility of concrete under compression may be enhanced [10]. Bond and anchoring
conditions within the joint core are dictated by the amount of transverse reinforcement constraining the concrete in the joint core,
the size of the longitudinal bar passing through the joint core, and the spacing of longitudinal bars. Sizing and location of
reinforcing bars in individual members follow IS: 456 and IS: 13920. Figure 1.2 demonstrates beam column reinforcement.

Figure 1.2 Beam column joint reinforcement

VII. Fiber Reinforcement

Cracking, impact, and dynamic load resistance may all be enhanced as well as material disintegration by utilizing SF in SCC.
Fibers may be added to increase the properties of SCC equivalent to those of for regular concrete. In order to boost the
mechanical properties of SCC such as flexural strength and toughness steel fibres are frequently utilized. In the experiment, SF
with a 50:1 aspect ratio was utilised. The presence of steel fibres decreases the workability of SCC. When steel fibres are inserted
in the area of 2 percent the workability goes well below the minimum levels mentioned in EFNARC guidelines. SCC with a high
fibre percentage, on the other hand, has trouble effectively passing through rebars [11]. Steel fibres give ductility to SCC. The
split tensile strength of SCC is improved due to the presence of steel fibres to the SCC mixes.

In this investigation owing of the workability problems it was resolved to maintain a volume fraction of the steel fibres as low as
1 percent . Steel fibres in varied amounts of 0.5 percent, 0.75 percent, and 1 percent were utilized to make the SCC experimental

mixtures. Figure 1.3 displays the steel fibre that was employed in this project.
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VIII.

Figure 1.3 Steel fiber reinforcement

Conclusion

This article investigates the impact of integrating varying degrees of RCA on workability, strength, and fracture qualities.

Viscosity and sieve segregation resistance rose with RCA content in workability testing. RBA may be utilised widely in

construction after appropriate reprocessing if necessary because of the rising amount of C&D waste being produced across the

globe. First, the quality and percentage of the RBA need to be accurately assessed. RBA from C & D wastes has been utilised in

conjunction with steel fibres in SCC in order to get the optimal mixture percentage. Due to RBA's lower water absorption and

crushing strength as compared to natural aggregates, an appropriate percentage of RBA was employed to make the SCC mixes.

When it comes to dealing with demolition trash, the solution is to employ RA instead. In SCC, the usage of RA has both

advantages and disadvantages. Used aggregates reduce mechanical strength to some degree, but replenishment ensures that it

remains at the desired level. Better resilience to freeze-thaw and RCPT was another benefit.
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