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ABSTRACT:

Recycled aggregates are gotten from smashing pulverized concrete. They involve squashed, evaluated inorganic
particles prepared from the materials that have been utilized in the development and decimation flotsam and jetsam.
The go for this task is to decide the quality normal for recycled aggregates and the impact of characteristic admixtures
on recycled total concrete, which will give a superior comprehension on the properties of concrete with recycled
aggregates, as an elective material to coarse total in auxiliary concrete. The extent of this venture is to decide and look
at the quality of concrete by utilizing diverse level of recycled aggregates with various sorts of admixtures for various
purposes.

The utilization of recycled aggregates in concrete opens a radical new scope of conceivable outcomes in the reuse of
materials in the building business. This could be an imperative achievement for our general public in our undertakings
towards maintainable improvement. Squander concrete can be delivered from various diverse sources. The most
widely recognized are destruction ventures. Many concrete structures like structures, scaffolds, walkways and streets
are bulldozed after a timeframe into their administration life for reason for replacement or scene changes. Different
wellsprings of waste incorporate catastrophic events like tremors, torrential slides, and tornadoes; human causes like
war and shelling; and auxiliary disappointments. All these add to immense amounts of waste concrete that must be
overseen somehow or another.

The primary point of the present experimentation is upgrading the execution of recycled total concrete using beneficial
cementitious materials. Created by supplanting normal aggregates by recycled aggregates in different rates. Three
distinctive valuable cementitious materials are utilized for examination. The goal of the examination is to enhance the
properties of concrete created with recycled total.
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1.0. INTRODUCTION

The building business can act in a respective way.
From one perspective it must be considered as a
reasonable generator of an extraordinary amount of
buildups and on alternate, its long custom characterizes
its ability of re-utilizing its very own loss as well as the
loss from different parts of industry, this limit of
recuperation is absolutely what is expected to advance
in our present society.

The utilization of recycled aggregates in concrete
opens a radical new scope of potential outcomes in the
reuse of materials in the building business. This could
be a critical leap forward for our general public in our
undertakings towards maintainable improvement.
Presently multi day, reusing is increasing more
extensive consideration as a feasible alternative for the
treatment of waste concrete. The concrete business
puts a substantial interest on essential assets. It is
evaluated that 165 million tones of total are utilized for
concrete every year. This is viewed as unsustainable
because of ecological effect and asset consumption.
Consequently, it has turned out to be fundamental
towards the turn of the century to build up innovation
for a self reusing framework for concrete whereby
materials for concrete are regrouped from obliterated
concrete. Squander concrete can be created from
various diverse sources.

The most well-known are obliteration ventures. Many
concrete structures like structures, scaffolds, walkways
and streets are flattened after a timeframe into their
administration life for reason for replacement or scene
changes. Different wellsprings of waste incorporate
catastrophic events like seismic tremors, torrential
slides, and tornadoes; human causes like war and
bombarding; and basic disappointments.

All these add to huge amounts of waste concrete that
must be overseen somehow or another. Recycled
concrete is essentially old concrete that has been
pounded to deliver total. It has been attractively
utilized in street development as a total in granular sub
bases, lean concrete sub bases, and concrete asphalts.
Likewise, it is utilized as a total in soil bond and in new
concrete as the main wellspring of total or as an
incomplete replacement of new total.

The concrete produced using recycled total concrete
for the most part has indistinguishable properties from
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stone or rock total. The recycled concrete total is
lighter and more permeable than regular aggregates.
Recycled total will have higher drying shrinkage than
the regular aggregates.

W

(b)  RA particles with variable grain sizes

Fig. 1. Recycled aggregate concrete and distribution of
variable grain sizes of RA particle.

The concrete made from recycled concrete aggregate
generally has good durability and resistance to freeze-
thaw action. It is necessary to utilize recycled
aggregate as concrete aggregates for the effective
utilization of concrete waste.

2.0. METHODOLOGY
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2.1. MATERIALS

For the proposed experimental work, the basic
ingredients of concrete were from locally available
sources. The details regarding source and properties of
each of the materials used in the experimental work is
given below:

Cement: The cement used was fresh and without any
lumps of grade 53. The testing of cement was done as
per IS 8112:1989. The specific gravity of cement was
found to be 3.05. The physical properties of cement
used are as given in table 1.

Table 1: Physical properties of cement.

Particulars Experimental result
Fineness 248 m?/kg
Soundness (Le Chatelier mould) 10 mm
Temperature during testing 28°C

Fine aggregate. The sand used for the experimental
program was locally procured and was confirming to
zone-II11.

Table 2: Physical properties of fine aggregate.

collected and taken to a stone crushing unit for
recycling. The concrete crushed in jaw crushers and of
size 20mm down were used for the experimental work.

Table 3: Physical properties of natural and recycled
coarse aggregate.

Description Values for| Values for
of Natural Recycled

properties aggregates aggregates

Specific gravity 2.91 2.5

Fineness modulus | 1.083 7.482

Bulk density . .

(rodded) 1.764 kgl/lit 1.642 kgl/lit

Los ~ Angles| g 304 25.79%

abrasion value

Crushing value 21.42% 27.2%

Description of properties  [Values for  Fine
aggregates

Specific gravity 2.62

Bulk density (rodded) 1.6325 kg/lt

Zone Il

Natural Coarse aggregate: The coarse aggregate
from gravel origin were used in experiment with
specific gravity. C.A. of size 20mm and down was used
obtained from local stone quarries.

Recycled Coarse aggregate: The source for recycled
aggregate was field demolished concrete. Waste
concrete from locally demolished buildings were
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Super plasticizer admixture. The super plasticizer
used is a sulphonated naphthalene based polymer
liquid admixture, Conplast SP 430 is used. It was
added at the rate of 0.4% by weight of cement.

2.2. CASTING OF MOULDS
Specimens were cast as per BIS methods to evaluate
the strength properties of the three supplementary
cementations material recycled aggregate concretes.
The specimen casted for

» Compressive Strength Test:

* Flexural Strength Test

» Water Absorption Test
The mix proportion used was 1:1.5:3:0.45
3.0. EXPERIMENTAL RESULTS

The following tables give the test results of silica fume
when natural aggregates are replaced by recycled
aggregates in different percentages that are 0, 10,
20,30, 40, 50, 60, 80 and 100.
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3.1. WORKABILITY

From the result gives the workability values in terms of
slump, compaction factor for concrete when natural
aggregates are replaced by recycled aggregates in
different percentages.

Table 6: Strength results for different replacement of
Fig 2: Variation in Slump for various percentages of

recycled aggregates SFRAC. Recycled Compressive Flexural
aggregate Strength (Mpa) | Strength
replaced in % to (Mpa)
weight of CA
Table 5: Compaction factor results for different replacement| 5 24.2 6.72
: of "o 26.1 6.19
Recycled aggregate replaced | Compaction factor
in % to weight of CA 20 23.1 5.78
0 0.92 30 22.24 5.49
: 40 18.84 5.38
10 0.914
50 18.21 5.21
20 0.902 60 17.75 5.03
o 0595 @ . 151
50 0.81 100 16.12 4,76
: recycled aggregates
60 0.749 yeled aggreg
80 0.72
100 0.69
Table 4: Slump for different replacement of recycled
aggregates Com paction factor
Recycled aggregate replaced in | Slump (mm) c .
% to weight of CA $=Compactian
0 64 factor u
0.8 -
10 60
20 48 0.6
30 44 0.4
40 39 0.2
50 35
0
60 32 0 |10[20/30/40/50/60/801100
80 28 Compaction factor 0.90.90.90.90.90.80.70.70.7
100 27
Fig. 3. Variation in Compaction factor for various
=4=="5lump Slump (mm) percentages of RA.
(mm)
80 3.2. SRENGTH OF HARD CONCRETE
60 -
gg j .'W The following tables give the compressive strength
0 and flexural strength test results of SFRAC when
o |1020l30l40!50l60l80 10 natural aggreggtes are replaced by recycled
0 aggregates in different percentages and normally
|Slump (mm) 6460 48|44 39|35|32|28|27 cured for 28 days.
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Compressive Strength
(Mpa)

30 #42 2oz 23.1279
2488

20
‘ | | | T T |
10 ‘

0 I 1 T 1 T I 1 T 1 1
0 10 20 30 40 50 60 80 100

Compressive Strength (Mpa)

Table 7FWyater\Waterrpitano rptioisféswdififarsnt
replacement of recycled aggregates

Vol

Fig. 4. Variation in Compressive Strength cured for
28 days for various percentages of RA.

Flexural Strength
(Mpa)
8 #7219,
° 1 I Y O .4?6
1mé |

Recycled aggregate Water Absorption
replaced in % to weight of
CA
0 0.201
10 0.224
20 0.236
30 0.289
40 0.342
50 0.356
60 0.398
80 0.446
100 0.512
Water Absorption
1
0 10 20 30 40 50 60 80 100
===\ ater Absorption
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percentageso4.0.CONCLUSIONS
The following conclusions are made

. From the Workability test results it is seen that the droop and compaction factor of SFRAC, continues
diminishing, as the rate

Fig. 5. Variation in Flexural Strength for various This might be because of reality that percentages of RA. recycled
aggregate may ingest more water due to increasingly porous structure of

3.3. WATER ABSORPTION recycled
aggregate. End might be made that the

usefulness of recycled
aggregate

The following table gives the overall results of water concrete goes diminishes as the rate absorption of Silica Fume

when natural aggregates substitution of common aggregates by are replaced by recycled aggregates in different
recycled aggregates continues expanding.

percentages like 0, 10, 20, 30, 40, 50, 60, 80 and 100. Looking at the outcomes it is seen that the

functionality of in additional.

. From the Compressive strength test results it
is seen that the compressive strength for all the three advantageous cementitious
concretes, SFRAC increments, between 10% to 30% substitution of common aggregate by
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