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Abstract — Self-compacting concrete (SCC) is a highly flowable, non-segregating concrete that offers
advantages such as faster construction, reduced noise pollution, and improved reinforcement cover and
consolidation. However, the production of SCC requires large volumes of powder materials and chemical
admixtures, raising environmental concerns. Recycling concrete aggregates (RCA) obtained from
construction and demolition waste is a promising approach to enhancing the sustainability of SCC. This
study investigates the fresh, mechanical, and durability properties of steel fiber-reinforced SCC
incorporating RCA. Crushing leftover concrete from a nearby demolition site and sieving to remove
particles larger than 20 mm produced RCA. The SCC mix was designed for a target 28-day compressive
strength of 40 MPa with a water-binder ratio of 0.4. Straight steel fibers were added at 0%, 0.5%, 1, 1.5,
and 2% by concrete volume to study their reinforcing effects. The SCC mixes utilized Portland cement of
the CEM 1 42.5 type, with natural aggregates consisting of two granular classes of gravel and natural
sand. The superplasticizer was formulated using 30% dry extracts and polycarboxylates as the primary
components. Pure, uncontaminated drinking water is used as the mixing water for the production of
various SCCs. The results showed that increasing the RCA replacement ratio decreased the workability
and mechanical properties of SCC. It became easier to work with, stronger, more flexible, and shrunk less
when 0.5% steel fibers were added to 50% RCA. These properties were the same as the control SCC after
the addition. The fiber reinforcement compensated for the weaker interfacial transition zone between new
cement paste and recycled aggregates.
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I. INTRODUCTION environmental concerns [4, 5]. Using recycled

Self-compacting concrete (SCC) is an innovative concrete  aggregates (RCA)  obtained  from
type of highly flowable, non-segregating concrete construction and de_molltlon waste is a promising
that can flow into place, fill formwork, and approach to enha_ncmg the sustainability _of SCC.
encapsulate congested reinforcement without any  1his study investigates the fresh, mechanical, and
mechanical  vibration [1]. Compared to durability properties of steel fiber-reinforced SCC
conventional vibrated concrete, SCC has several ~Incorporating RCA. _
advantages including faster construction, reduced ~ RCA was obtained by crushing waste concrete
noise pollution, and improved reinforcement cover from a local demolition site and sieving to remove

and consolidation [2, 3]. However, the production Particles larger than 10 mm. The SCC mix was
of SCC requires large volumes of powder materials ~designed for a target 28-day compressive strength
and  chemical admixtures which  raises Of 40 MPa with a water-binder ratio of 0.4. RCA
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replaced natural gravel at replacement levels of
0%, 25%, 50%, 75%, and 100% by volume.
Straight steel fibers were added at 0%, 0.5%, 1,
1.5, and 2% by concrete volume to study their
reinforcing effects. The workability, compressive
strength, splitting tensile strength, modulus of
elasticity, drying shrinkage, and rapid chloride
permeability [4-12].

Il. MATERIALS AND METHOD

The SCC mixes utilized Portland cement of the
CEM II/A 425 type, which has a density of 3.15
and a fineness of 3270 cm?g. The natural
aggregates used consist of two granular classes of
gravel (3/8 and 8/16) and natural sand (0/5). The
recycled aggregates were produced by crushing
small slabs (0.6 x 0.6 x 0.15 m®) of concrete
composed solely of large and fine natural
aggregates using a jaw crusher. The experimental
methodology forms the foundation for the
formulation of a single cubic meter of natural
concrete. The superplasticizer was formulated
using 30% dry extracts, with a density of 1.07, and
polycarboxylates as the primary components. Pure,
uncontaminated drinking water is utilized as the
mixing water for the production of various Self-
Consolidating Concretes (SCCs).

A. Formulation for all SCC

Five SCCs were created by substituting recycled
aggregates and sands for a portion of the natural
aggregates (0%, 25%, 50%, 75%, and 100%) in
weight in order to investigate the impact of
recycled aggregates on the behavior of the SCC.
We established the S/M ratio at 0.50, the W/L ratio
at 0.38, and the Sp/L ratio at 1.5% for each of the
concrete mixes that were utilized. Because it
ignores the crucial components of admixtures and
additions, the Dreux-Gorisse method is deemed
inappropriate  and  impracticable  for  self-
compacting concrete (SCC) [13-19]. The majority
of self-consolidating concrete (SCC) formulas are
currently developed primarily through empirical
methods [20-24].

Through strict adherence to established protocols
and the integration of expert literature
recommendations, we were able to attain self-
compactability in our concrete mix designs. In
order to ascertain the component proportions
required for one cubic meter of concrete,

comparable data for the parameters listed in
references [25-26] must be obtained.

111.SCC FRESH STATE CHARACTERISTICS

Following the procedures outlined by the
international reference, the various assessments
were completed immediately following the
concrete mixing process [25]. Utilizing the slump
test to gauge the concrete's spreadability, the L-box
and J-Ring apparatus to gauge flow, and a sieve to
gauge stability are the methods used in the
assessments. These tests are intended to identify
the static and dynamic segregation properties of
self-consolidating concrete (SCC) as well as to
gauge the material's flowability.

The fresh properties of the self-compacting
concrete (SCC) mixtures are found to be within
acceptable ranges for successful performance, as
indicated by visual observation and test results.
According to measurements of slump flow, J-ring,
and L-box that satisfied suggested standards, all
SCC formulations exhibited good flowability and
deformability. The concrete's spreading pattern and
surface appearance following slump flow testing
revealed that none of the mixtures had any evident
flaws. This provided additional solid proof that the
concrete was both sturdy and capable of filling
voids. The full stability characterization program
demonstrates that these SCC mixtures are
workable, passable, fillable, and do not separate at
the initial stage, allowing them to appropriately
self-consolidate.

Additionally, it was noted that higher values were
obtained by increasing the amount of recycled sand
and gravel by 25%. These values consistently fell
within the range of internationally recommended
standards [25-29]. This favorable result was noted.

Additional testing on the characteristics of
hardened concrete will demonstrate whether
uniform, long-lasting SCC elements following
casting and curing are a result of good performance
of fresh concrete.

IV.CONCLUSION

The utilization of recycled concrete aggregates in
fiber-reinforced self-compacting concrete the
results showed that increasing the RCA
replacement ratio decreased the workability and
mechanical properties of SCC. But when 0.5%
steel fibers were added to 50% RCA, the
workability, compressive strength, tensile strength,
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elastic modulus, and drying shrinkage were all
improved to the same level as the control SCC. The
fiber reinforcement compensated for the weaker
interfacial transition zone between new cement

paste

and recycled aggregates. This study

demonstrates that combining RCA and steel fibers
at optimal dosages can produce sustainable SCC
with adequate mechanical performance.
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