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Abstract— Environmental protection and conservation of
natural resources is the essence of any development. Also,
current R&D is constantly engaged in technological and
industrial development in the field of upcoming
Construction projects. To eliminate the environmental
impact associated with the production of cement, it is
extremely important to offer alternative binders for
concrete. Consequently, extensive diving continues when
replacing cement with various wastes and is acceptable.
Since partial replacement of cement and/or aggregate has
already been undertaken in the concrete industry,
attempts have been made to fly ash, crushed concrete,
waste glass, rice husk, etc. If fewer wastes are considered
convenient and economical for concrete production,
significant gains will be made in waste management and
lower construction costs. In the course of the work, the
main impact to use glass powder(GP) as a partial
substitute for cement with various percentages is checked.
In this project, the optimal ratio of recycled concrete
aggregate (RA is added with partially replaced natural
aggregate (NA). For testing, recycled aggregates is
converted into the crushed concrete grade M25. The
combination of natural aggregate(NA) and recycled
aggregate(RA). The combination mix preparations of 75%
NA and 0-25% RA in a ratio that It is consistent with
adequate results, additionally tested for compressive and
bending strength, after 7, 14, 28 days and are compared
with ordinary M25 concrete.

Keywords; Natural aggregates (NA), Recycled aggregates
(RA), M25, cement, Environmental protection

. INTRODUCTION

The development of our country is increasing day by day.
Concrete is one of the materials that make up the bulk of the
construction industries. The use of any recycled material helps
maintain a green environment by avoiding construction waste.
Recycled aggregates (RA) are obtained demolition of
structural concrete into small pieces components of different
structures like old buildings, concrete waste of rigis and
flexible pavements or roads, bridges and other structures, etc.
The construction project is necessity for development of any
country. This is the best and grounded construction industry.
Recycling in the field of environmental protection and the
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environment. Recycling of dismantle concrete as it converted
into the recycled aggregate(RA). The Industry also focused on
the demolition structure of composers in the ensemble of
decoration  structures to resolve the problems of
transformations and destruction of waste materials

At the of its salvage value of building structure, the
structures deteriorated beyond the possibility of repairs,
structures transformed into debris resulting from natural
disasters activity like floods-earthquakes- tsunamis, &man-
made disasters/war, etc.), structures not meeting needs in the
current scenario, old structures to be demolished to pave the
way for new construction for better economic growth. RA
actually results from the crushing of concrete waste and this
material, replacing natural aggregates, can be used in many
applications such as: construction of low-rise buildings,
manufacture of paving stones and tiles, laying of floor
coverings and approach routes, in sewer structures and coarse
sub-base of the roadway, in addition to the drainage layer in
highways and retaining walls. The waste directly in the
through the area can increases the problems in the
environmental aspect. So the study of waste is necessary to be
used as a partial replacement. The waste materials put
forwards as new material development or can be used as
additional natural source to protect environment from waste
deposits. This industrial waste is dumped in near by area or
lands and it is directly impact to reduce the fertility of the soil.
The project includes the use of natural coarse aggregates
which can be partially replaced by recycled concrete
aggregates. In the work in 06 batches of different proportions
of binders were prepared and cubes and beams were poured.

II. MATERIAL DESCRIPTIONS

Civil Engineering concrete materials consist of basically
cement, sand, aggregate & water. Other than these the one of
predominant waste materials is used in this project i.e.
Recycled Aggregate(RA) Which is obtained from the old
dismantled civil engineering work when the waste is treated as
unuseful. The RA product is partials replaced with natural
aggregate so that course position will be treated as same.

As per the below fig 1 shows the basic materials is
added with recycled materials in to it. The RA is obtained
from the Different dismantle concrete materials from different
construction work sites such as rigid pavement site, building
sites, testing labs. in the city of Indore. The both materials are
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used as combined mix with each mix. Before use the basic
fundamental test can be done i.e. initial(IST) and final(FST)
setting time of cement, amount of silt content in sand and test
of aggregate. Finally mixing is carried with to get the concrete
mix.

Cement Aggregate

Sand

|
Water Recycled
Aggregate

Fig 1 : Concrete Mix Materials

The result of testing of materials is as follows:

M Cement: For cement the basic test of consistency
with initial and final setting time evolution the results
get is 0.58 hr (nearly by 0.5 hr as specify in codes)
and 9.75 hr (nearly by 10 hr as specify in codes) of
OPC cement.

M Sand: The fundamental of silt contents in sand
which is obtained as 7.3% (less than 10 % as specify
in codes)

M Aggregates:  The value obtained are impact,
Flakiness Index and elongation Index are 15.15,
37.83 and 30.86 respectively.

M Recycled Aggregate: The broken piece of recycled
concrete is converted to 20 mm by 20 mm sieve size.

I1l. ForMULATION APPROCH OF MIX

In this stage of work natural aggregate (NA) is partially
replaced by recycle aggregate (RA) in different
percentages as shown in the table 1. batches are prepared
in different proportions including conventional concrete
mix (Cement as binder, Sand as fine aggregates, Natural
Coarse Aggregates & recycle coarse aggregate). Cubes
and beams are casted for determining compressive and
flexural strengths(FS) respectively at 7-14-28 days.

Table 1 Formulation of mix

EA‘"‘;‘;h (Co/eO;“e”t sand (%) | NA (%) RA(%)
1 100 100 100 -
2 100 100 95 05
3 100 100 90 10
4 100 100 85 15
5 100 100 80 20
6 100 100 75 25
IV. RESULTS AND DISCUSSIONS
In this the compressive strength(CS) and Flexural

Strength(FS) test is perform of batch mix 01 to mix 06 by
casted cubes and beams.
a) Compressive Strength:
Batching of each mix the group of 3 cubes for single day
testing is constructed and evolution of compressive strength.
Tests are performed at the interval of 7, 14, 28 days of the
cube specimens. Placed of cubes in the test machine as per IS:
516-1959 clause no 5.5.1 page no 11, also loading is applied
on the specimen as per the same IS code. As there are three
specimens for each batch mix, the average of the three values
is taken.
Table 2 Compressive Strength Result

Compressive Strength (N/mm?)
s, |comomatt - g 28
y Days days

Mix- 18.1

01 C+S+NA 7 20.63 24.13
) C+S+90%
Mix- 1 NA+ 1232 19540 |3061
02 | s5%rA | O
M C+5+85%

IX- NA+ 23.4

03 10%RA | 9 27.36 31.02
M C+5+80%

IX- NA+ 20.5

04 | 1506rA | 8 24.51 27.36
Vi C+S+75%

IX- NA+

05 20%RA 19.91 23.02 26.52
M C+5+90%

ix-

06 | pooren [19.68 2274|2624
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b) Flexural Strength:-

To determine the flex. (Tensile) Strength of Beams of size
100mm x 100mm x 500mm are casted. Testing of beam can
be evaluated in the interval of 7, 14 & 28 days of the
rectangular beam specimen. Placement for testing is taken
with respect to IS: 516- 1959 mentioned in clause no 8.3.1
page no 17. Loading is taken as per at increasing rate of
1.8KN/min. recorded load is noted specimen fails. Calculated
flexural strength result is tabulated below:-

Table 3: Flexural Strength Result

Tensile Strength (N/mm?)
S.N. [Combination 7Days |14 Days 28 days
lv(l;i(- CeseNA | 388 4.45 5.14
0,
Mix. | O oTOONNAL g 5.58 6.43
02 5%RA
. C+S+85%NA
Mix- + 5.17 6.03 6.93
03 10%RA
. C+S+80%NA
Mix- + 422 4.92 5.65
04 15%RA
. C+S+75%NA
Mix- + 418 483 557
05 20%RA
] C+S+90%NA
Mix- + 412 4.74 5.32
06 25%RA

Partial replacement of NCA by RCA
a) Compressive strength:-

The figure 01 is showing compressive strength(CS) of
Specimens of cubes at 7, 14 & 28 days of curing. When
analyzed, strength of Mix-01 to Mix 06 with replacement 5%,
10%, 15%, 20% & 25%are shown approximately 29% of
strength increased when compared with conventional mix,
which is more (2%) than optimum results of stage 1. Also, on
further increment of RCA, strength decrement was observed.

e
a0

25

==

—-14 DATS
8 DATS

20 4

Mix-01 Miz-02 Miz-03 Mix-04 Miz-05 Miz-08

Figl : Curve for compressive strength.
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a) Flexural Strength:-

. The strength obtained from Mix 01 to Mix 06 is shown in the
figure 02 having different percentage of replacement 5%,
10%, 15%, 20% & 25%. When mix proportion giving
optimum strengths The graph shown in figure 02 is plotted
which shows, there is an improved flexura strength is
obtained. For mix-03 when 10% NCA was replaced by RCA,
optimum strength was achieved.

Fig 2: Curve for Flexural Strength

//'f\"\_t-

—4—7 Da¥3
14 DAFS
28 DATS

Miz—-01 Mix-0Z Mix-03 Mix-04 DMix—05 Mix-06

V. CONCLUSION

Based on the result and discussion obtained in the project, this
research work can be concluded as the following point and all
point are valid only for this project only.

e When 10% NA was replaced by RA an
approximately 29% of strength increased when
compared with conventional mix, which is more
(2%) than optimum results of stage 1. Also, on
further increment of RA, strength decrement was
observed.

When mix proportion giving optimum strengths The
graph shown in figure 02 is plotted which shows,
there is an improved flexural strength is obtained. For
mix-03 when 10% NA was replaced by RA, optimum
strength was achieved. It was even more than
maximum strength.

The NA is replaced by RA in it by 10% NA
replacement by RA gives a higher strength values for
both compressive and flexural.

Increment in RA by replacing with NA, there is a
decrement in strength is observed. But in case of 10%
replacement of NA by RA gives increment in
strength.
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e Peak value of compressive and flexural strength is
obtained under the 10% NA are replaced by RA for
all 7- 14-28 time in days intervals.

e Increment in flexural strength(FS) is more with
respect to compressive strength(CS) with Partial
replaced with RA.
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