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ABSTRACT: Concrete is for the most part utilized
development material all over the planet. Various
sorts of cement have been created. If there should
arise an occurrence of weighty support it is truly
challenging to ensure that whether formwork gets
totally filled compacted. This issue can be figure out
with  Self Compacting Concrete(SCC)  Self
Compacting Concrete is the sort of substantial
which doesn't need vibration at the hour of setting, it
is having the ability to stream in blocked support
under additionally its own weight. This study gives
a trial examination of new what's more, solidified
state properties of Self Compacting Concrete made
with reused coarse total. The effect of RCA on the
properties of SCC in green stable (e.g.Slump flow
test, V-Funnel test and L-Box Test) and properties
of concrete in hardened state (e.g.compressive
strength, flexural strength and split tensile strength)
are studied. In this review tests on coarse totals are
performed and after that M 30grade of cement is
ready. Five preliminary blends in with supplanting
of normal coarse total with substitution of reused
coarse total in rate substitution of
0%,25%,50%,75% and 100 percent are ready. The
impact of reused total on new properties,
compressive strength  properties of SCC is
concentrated on in this exploration. Every one of the
tests gives acceptable outcomes. It is seen that
reused total can be utilized in the development of
Self Compacting Concrete (SCC) with practically
no huge decrease in its properties. The exploratory
program demonstrated that at RCA use levels of
25% to half practically no adverse consequence was
noticed for strength, functionality, or crack
properties, except for a slight decrease in Young's
modulus.

KEYWORDS: Compressive strength, Flexural
strength , Self-Compacting Concrete (SCC) ,

Recycled coarse aggregate (RCA) , Split tensile
strength

l. INTRODUCTION
1.1 Self-compacting concrete:

Self - Compacting Concrete is a sort of
cement for which vibration doesn't need at the hour
of putting and compaction, likewise it is having the
ability to stream in clogged support under its own
weight[6].1t is moreover known as Self-
levelling concrete, Self-consolidating Concrete and
High Fluidity Concrete. Self-compacting concrete
(SCC) is a sort of cement with magnificent
deformability and isolation obstruction, was first
created at Japan in 1980. It can stream under its own
weight and can totally fill the formwork even inside
blocked support. SCC has positive attributes like
high ease, great isolation opposition and the
particular self-similarity with next to no requirement
for vibration during the setting system thus quiet
development. The interesting qualities of SCC are a
fast pace of substantial position with extremely less
time. SCC offers an exceptionally elevated degree
of homogeneity; limit the substantial void spaces
and have uniform substantial strength and
furthermore gives the prevalent level of getting done
and strength of design. SCC likewise same
designing properties and toughness as conventional
vibrated concrete. The utilization of SCC has
acquired a more extensive acknowledgment
lately.SCC possess superior flow ability in its fresh
state that performs. self-compaction and material
consolidation  without  segregation issues.The
materials, tests and properties of self-compacting
concrete are explained in the below sections.
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1.2 Objective of study

1 Analysis of self-compacting concrete

2 working on recycled aggregate

3 how to made self -compacting concrete with
recycled aggregate

1.3 Properties of self-Compacting Concrete:

The requirements of the self- compacting
concrete are achieved by the properties in its fresh
state. The three main properties of SCC are:

1.3.1 Filling Ability:

This property of the substantial is the
capacity to stream under its own load with
practically no vibration gave intentionally. It is the
capacity of SCC to stream into all spaces inside the
formwork under its own weight. Tests, for
example, droop stream, V-pipe and so on, are
utilized to decide the filling skill over concrete.

1.3.2 Passing Ability:

Ability to pass is one property among the
ones expected in a self-compacting concrete, which
checks the substantial streaming limit over the
structure, by going through the substantial support
without isolation or outpouring impediment
occurrence. This property is the capacity of the
substantial to keep up with its homogeneity.

1.3.3 Segregation resistance:

This is the opposition of the substantial
not to go through isolation when it streams during
the self -compaction process.

1.4 Growth and development:

However SCC was first evolved to
survivethe  lack of the gifted labour
supply,consequently it is seen that SCC not just
diminishes the prerequisite of labour, however it
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Fig 1: Self Compacting Concrete (SCC)
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additionally brings about more solid cement with
the great easy to use qualities. It plays a major part
to play as a result of the supportable advantages in
development both quantitatively and subjectively.

15 Materials Used for Self Compacting
Concrete:

There are some main ingredients used in design of
self-comapacting concrete are:

1.Cement:

Ordinary Portland cement either 43 or53 grade
cement can be used in self compacting concrete
factor.

2. Recycled concrete Aggregate:

Recycled concrete aggregate is also
known as Crushed concrete aggregate. Utilizing
waste cement having a low measure of residue
particles or building waste is another option. The
structure squander should be under a couple of
percent. The waste cement having regular total is
utilized in holding work, establishment function as
filling material.

The mining will be decreased because of
the utilization of reused concrete. The utilization of
reused substantial will diminish the expense of the
design.

3. Water:

The water is need to maintain the water
cement ratio on concrete and the PH range between
6108.2.

The quality of water used is same that
followed for reinforced concrete and prestressed
concrete construction.
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4. Mineral Admixtures:

The mineral admixtures utilized can
fluctuate in view of the blend plan and properties
required. Referenced underneath are the different
mineral admixtures that can be utilized and their
separate properties they give.

1.6 Ground Granulated Blast Furnace Slag
(GGBS): The utilization of GGBS assists with
working on the rheological properties of oneself
compacting concrete.

1.6.1 Fly ash: The fine fly debris particles help to
work on the filling of the inward substantial
framework with less pores. This works on the
quality and toughness of the SCC structures.

1.6.2 Silica Fumes: The utilization of silica vapour
assists with expanding the mechanical properties of
oneself compacting substantial construction.

1.6.3 Stone Powder: The utilization of stone
powder in SCC is utilized to further develop the
powder content of the blend.

ORDINARY
CONCRETE g
GRAVEL
GRAVEL _—
Sowres SAND
A . ol CEMENT + CHEMICAL
CEMENT ot ADMIXTURES
WATER — WATER
(+ PLASTICIZER) SUPER-PLASTICIZER
THICKENER

1.7Properties of Recycled Concrete Aggregate:
1.Density: in compare to the natural aggregate the
density of recycled concrete is less .

2.Water absorption: The water-retaining limit of
squashed total is more noteworthy than the normal
total. Water ingestion is quite possibly of the main
trademark that separate reused total from crude
totals.

Water retention of reused total impacts
both new and solidified substantial properties.
Reused sand will be ignored, because of its
retention limit, which wouldn't deliver a shrinkage
outcome.The workability of crushed aggregate
concretes is influenced by the absorption capacity
of the crushed aggregates.

3.Contaminants:The presence of contaminants in
crushed aggregate also decreases the strength of
concrete produced with this aggregate.

4.Size of Aggregate:Crushed concrete shall be
processed to reach suitable sizes .The devastating
technique that can be mechanical or manual of
cement to make coarse total for the readiness of
new cement is one of the components that
influence the strength of the substantial.lt is noticed
that coarse total which conforms to rules can be
made. Notwithstanding, fine totals are bigger and

more precise than those utilized for substantial
creation.

5.Permeability:The  permeability of natural
aggregate lower than that of concrete made with
crushed aggregate.

6. Modulus of elasticity: the modulus ofelasticity
of concrete made by recycled coarse and fine
aggregate is lower than that of concrete made by
recycled coarse aggregate only.

I1. MATERIALS AND STRATEGIES:

2.1.Materials

The cover content for all the SCC blends
analysed thus comprised of Common Portland
Concrete (OPC), fly debris (FA), and silica rage
(SF). The OPC utilized was ASTM Type | Portland
concrete, with a fineness of 3520 cm2/g and
thickness of 3150 kg/m3. The FA and SF were
utilized as per EN 450-1:2005A [23] and ASTM C
1240-11 [24], separately. The reused total utilized
was a squashed and unwashed reused substantial
total, with an ostensible size of 10 mm obtained
from a development and destruction squander
reusing office. The coarse normal total comprised
of squashed rock with an ostensible size of 10 mm.
Table 1 presents the water assimilation (24 hours)
and thickness of the normal and reused coarse
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totals. The fine total utilized in the review was
stream sand, with a fineness modulus of 2.65. The
molecule size disseminations of the multitude of

Table 1

totals utilized were as per the necessities of EN
12620:2002A [25].

Properties of natural and recycled coarse aggregates.

Type Nominal size (mm)
Crushed granite 10
Recycled aggregate 10

As mentioned in the previous section, five
different SCC mixes were examined herein, with
percentages of substitution of natural coarse
aggregates with RCA of 0%, 25%, 50%, 75%, and
100%. Mix design details (based on aggregates
being in the saturated surface dry condition) for
each of these five mixes are presented in Table 2.

Density (kg/m?) Water absorption (kg/m°)
2650 1.15
2450 7.75

The water/binder (w/b) ratio and superplasticizer
dosage were the same for the five mixes examined.
For the experimental programme described in this
paper, the natural and recycled coarse aggregates
were immersed in water for 24 hours and left for 1
hour in air before concrete mixing to reach surface
dry condition.

Table 2
Concrete mix details (1 m® concrete).
Recycled
Wate 10 mm River 10 mm SP

Mix wh r Cement PFA SF aqarecate  sand aggregate ADVA-
code ratio (kg/  (kg/m®) (kg/m®) (kgim?) 299'¢Y . 109

(kg/m®) (%)
Control 0.3 220 445 155 30 660 815 0 0 4.5
RCA25 0.35 220 445 155 30 495 815 152 25 45
RCA50 0.35 220 445 155 30 330 815 305 50 45
RCA75 0.35 220 445 155 30 165 815 458 75 45
RCA100 0.35 220 445 155 30 0 815 610 100 45

I1. DIFFERENT TESTS ON SCC :
3.1.1 Slump Flow Test: slump flow test is used
assess the horizontal free flow of self compacting
concrete (SCC) in the absence of obstructions. It
was first developed in Japan for use in assessment
of underwater concrete.

The test method is based on the test method for
determining the slump. T is the diameter of the
concrete circle is a measure for the filling ability of
the concrete.
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Maeasuring
Slump -

Slump flow test

3.1.2 V-Funnel Test:The equipment for V funnel
test on self- compacting concrete(SCC) consists of
a v shaped funnel as, shown in Fig. An various type
of V-funnel, the O funnel, with circular. The test
was developed in Japan and used by Ozawa et al.

3.1.3 L-box Test:This test for self- compacting
concrete(SCC) is based on a Japanese design for
underwater concrete, has been described by
Peterson. The test measured the flow of the
concrete and also the extent to which it is subjected
to blocking by reinforcement. The apparatus is
shown in the figure.

IV. TEST RESULTS:

The results are focused on the properties
of coarse aggregate and performance of self
compacting concrete  with recycled coarse
aggregate. The results presented here in Table 1
and fig 1a,1b,1c,1d,1e are regarding the properties
like fineness modulus , specific gravity, water
absorption, bulk density , impact value of normal
and recycled aggregate.

—Tuble 1:- Properties of Coarse Aggregate
Particulars Noramal/Natural Aggregate Recycled Aggregate
Fineness Modulus 2.63 1.36
Specific Gravity 3.08 2.35
Water Absorption 0.7% 5.96%
Bulk Density 1334 8kg/m3 1196 kg/m3
Aggregate Impact Value 17.58% 24,79%

Fineness modulus
3

1
= Fineness modulus
05
0

Normal Aggregate  Recyeled Aggregate
Aggregate Type

M
w

-owoN

Finenew Maduln
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4.1 Aggregate test results show that: 1. Shape of
recycled aggregate are irregular, mostly with
angular shape, rough and with somewhat cracked
surface and porous and normal aggregate are well
rounded ,smooth to angular and rough surface. 2.
Fineness modulus of normal aggregate is 1.93
times more than the recycled aggregate. 3. Specific

Compresive Strongth

gravity of normal aggregate is more than that of
recycled aggregate. 4. Water absorption test results
shows that water absorption of recycled aggregate
is 8.51 times more than normal aggregate. 5. Bulk
density of recycled aggregate is less compared to
normal aggregate. 6. Also recycled aggregate has
more impact value than the normal aggregate.

Table 3- Compressive Strength TesT.

Comprewhve Strenges in Nmes?

' SrNo | Min Type

‘ R0

‘ il T

‘ 3R7S
T 5 [ 0RI0

N TdaysStrength (.\“mm’) 18daysStrength (N
| 2008 N3
) 383 #80
} 424 56.69
! 130 5240
§ | 166 41%

M type

V. CONCLUSION:
From the present study, the following
conclusions are arrived:

As compared to normal aggregate,
recycled coarse aggregate has lower specific
gravity, fineness modulus, bulk density and higher
water absorption, impact value.

Self- compacting concrete with half
substitution of coarse reused total shows higher
water assimilation than other two blends.
Compressive strength of self -compacting concrete
with ordinary total is less when contrasted with self
-compacting concrete with reused total. At half
substitution of reused total, compressive strength of
self compacting substantial shows great strength.
Upto half substitution of coarse reused total,
strength gets expanded and after that there is
decline in compressive strength at 7 and 28 days.

Every one of the blends acquired than
90% of solidarity at 28 years old days.
Consequently it is inferred that utilization of reused
total can be considered as possible answer for
squander destroyed concrete.
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