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Abstract: The use of recycled aggregates in
concrete opens a whole new range of possibilities
in the reuse of materials in the building industry.
The utilization of recycled aggregates is a good
solution to the problem of an excess of waste
material, provided that the desired final product
quality is reached.The use of recycled aggregate in
concrete can be useful for environmental protection
and economical terms recycled aggregates are the
materials for the future.The work focuses on the
possibilities of the recycled aggregate concrete as
structural material with replacement level of
25%,50% and 75% byweight of concrete.

Fly ash is also used as a partial
replacement of Portland cement with10, 20 & 30
% by weight of cement in order to improve the
properties of RAC. The use of fly ash replacement
in Recycled Aggregate concrete (RAC) could
improve compressive strength to be higher than
that of concrete without fly ash at the same W/B
ratio.The fly ash is an organic, non combustible
residue of coal after burning in power plant.

The steel fiber are available imperforated,
corrugated or with wide end for better bending.The
volume fraction of the hook end steel fiber used in
this study varied from 0.25%,0.5%a and 0.75
%.

Key words- Fly Ash, Recycled Aggregate, Recycled
Concrete Aggregate, Steel Fiber, Water Cement
Ratio.

l. Introduction:

The protection of the environment is a basic factor,
which is a directly connected with the survival of
the human race. Parameters like environmental
consciousness, protection of natural resources,
sustainable development play an important role in
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Modern requirements for construction works.
Globally, the concrete industry consumes large
quantitie so natural resources,which are becoming
insufficient to meet increasing demands.

RecycledAggregate (RA):-

The main objective of this study is to design a
concrete made with different proportions of coarse
recycled concrete aggregate (RCA) having a
similar 28-day design strength to corresponding
natural aggregate the recycled coarse aggregates
obtained by crushing concrete debris from various
sources, were used in three proportions of 25%,
50% and 75 % (by weight) to produce concrete
with various water-cement ratio (w/c) and different
compressive strength grades. The Use of recycled
aggregate in concrete can be useful for
environmental protection and economical terms.
Fly Ash (FA) -Fly ash is known to be a good
pozzolanic material and has been used to increase
the ultimate compressive strength and workability
of fresh concrete. The Influence of fly ash as a
cement replacement on the compressive strengths,
tensile strengths, and static modulus of elasticity
values of recycled aggregate concrete. It is an
organic, non combustible residue of a coal after
burning in power plant. In this work fly ash is
replaced by 10%, 20% and 30 % of weight of
cement and mix design is done as per 1.S. 10262-
2009.The concrete mix is tested experimentally for
compression, spilt tension, flexure and workability.
Steel Fiber (SF):-These are available with
corrugated or with wide end for better bending. It
also has positive effect on tension stiffening
behavior, formation of cracks, toughness and long
term deformations. It is well known as after failure
of concrete, between the cracks which carries
tension and hence stiffens the
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Response of a reinforced concrete member subjected to Table 6:-Compressive Strength are as follows-
tension.

Advantage of RCA :- Sample %oof fiber 0.25% | 0.5% |0.75%
i) There is an establishment of assumptions for ID No of days ' ' '
substantial protection of natural resources of

country, which are neither endless nor inexpensive. 7 22.07 | 21.23 | 16.00
ii) The Use of high amounts of raw materials RAC-A 28 2641 | 2184 | 2244
(Aggregates for the production of cement and 56 2922 | 2455 | 23.76
concrete) which result in the decrease of 7 2277 | 26.11 | 16.66
available natural resources which is continuously RAC-B ' ' '
sub- graded. 28 26.39 | 29.11 | 25.99
iii) The big volume of old concrete are created from 56 28.13 | 29.88 | 27.45
construction works (demolition wastes) 7 2246 | 17.41 | 19.02
iv) The reuse of old concrete material and save RAC-C 28 2413 | 2000 | 2033
the natural resources. 56 2787 | 2214 | 2159

I1. Experimental Programme:-
The quantity of ingredient materials and mix

proportions as per design is as follows — 35 e 7 Days
. . 30 s 2 8Day’s
Table-1- Identification Marks of 55 | .-
ingredient Materials— - g
Sr. | ID Mark | Percentage Variation of 20% \
No. RA% FA% SF% 15%
1 |RACAL| 25 | 10 | 025 108 A\
2 RAC-A-2 25 20 0.5 .
3 RAC-A-3 25 30 0.75 % offiberContent
4 | RAC-B-1 50 10 | 0.25 0 - - - -
5 | RACB2| 50 20 0.5 0.25 0.5 0.75
6 RAC-B-3 50 30 0.75 Graph-2- Average Compressive strength of RAC-
7 RAC-C-1 75 10 0.25 A Vs Steel Fiber.
8 RAC-C-2 75 20 0.5
9 RAC-C-3 75 30 0.75 35
w7 Days
30
e 28Days
Table 2: Proportion of Material used for M20 25 /\ g
grade of concrete— % \ 56Days
Type Cement |Fine Coarse W/C 20 = \
NC 1 1.77 3.97 0.47 15 §
RAC 1 1.77 4.07 047 10 \\
NC-Normal Concrete.
RAC-Recycled Aggregate Concrete.
O T 0 i
Graph on Compressive Strength: 0.25 05 0.75
Table-3-Averages Compressive Strength of Plain Graph-3 Average Compressive Strength of RAC-B
Concrete — Vs Steel Fiber.
Sr Id mark Average strength (Mpa)
No 7days | 28days | 56 days
1 | Plain cement 17.99 25.77 27.97
concrete

© 2024, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM33675 | Page 2


http://www.ijsrem.com/

ZEAYY
IISREM

e-Journal

International Journal of Scientific Research in Engineering and Management (IJSREM)

Volume: 08 Issue: 05 | May - 2024 SJIF Rating: 8.448 ISSN: 2582-3930
30 4
s ] Days 35 — Dy
25 28Days 3 - -
‘. | —— 56Days
20 =
% 25 ) \
15 £ 2 2%
‘E E: o
£ 15 :;T‘%\—
10 ¢ )
5 05 \\
0 %offiberContent \ 0 PN, : .
0.25 0.5 0.75 0.25 0.5 0.75
Graph 4-Average Compressive Strength of RAC-C Graph-6-Split Tenss”elsgingth of RAC-B Vs
Vs Steel Fiber. , teel Fiber

Graph on Split Tensile Strength:-

7 Days

Table7: Average Split Tensile Strength Of
Plain Concrete-

— ) 8Days

56Days

3¢
?:q g
Sr | Idmark | Split Tensile strength(Mpa) §/
23
no 7 days 28days 56days I
(]
1 | Plain 1.33 2.71 2.99 =
1 (%]
. i %offiberContent \
Table8: Split Tensile Strength are as follows- 0 - T - -
%of fiber 0.25 0.5 0.75
IS[a;mple 0(.)55 (())./5 0.75%
No of days 0 0 Graph-7-Split Tensile Strength of RAC-CVs Steel
7 135 | 140 | 157 Fiber
RAC-A 28 513 233 | 28 GRAPH ON FLEXURAL STRENGTH TEST:-
56 293 | 266 | 3.04
! 145 | 142 | 162 Table  9: Average Flexural Strength of Plain
RAC-B 28 216 | 276 | 321 Concrete-
56 277 | 291 | 355 Sr Id mark Flexural strength (Mpa)
7 185 | 1.71 | 179 no 7days | 28days | 56days
RAC-C 28 203 | 292 | 201 1 | Plain 431 482 511
56 296 | 3.13 | 345
Tablel0: Flexural Strength are as follows-
%of fiber
35 SamplelD 0(')55 %}5 0(';5
3 = 7Days No of days ° 0 0
25 -%——gw 7 442 | 548 | 397
) 5 RAC-A 28 522 | 567 | 6.1
15 15 56 599 | 6.02| 6.44
i
LB 7 455 | 488 | 4.83
o RAC-B 28 6.33 | 694 | 7.01
' 56 6.33 | 712 | 6.47
0 T Yoffiber Content ' 7 459 | 457 | 413
025 05 075 RAC-C 28 6.77 | 578 | 589
Graph- 5 -Split Tensile Strength of RAC-A Vs 56 712|713 | 717
Steel Fiber
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CONCLUSION-

1.Compressive strength increases by 24.28 % |,
26.79% and 23.92% at 7 , 28 and 56 days respectively
when 50 % RA , 20 % FA and 0.5%SF are used. Split
Tensile Strength increases by 42.66%,

3.87 % and 21.77 % at 7 ,28 and 56 days
respectively when 75% RA , 30 FA and 0.75 %

SF are used.

2.Flexural strength increases by22.73%, 35.27 %
and 37.77 % at 7 , 28 and 56 days respectively
when 50 % RA , 5 % FA and 0.5 % SF are used.

3.RAC-C-1 mix which contains 75 % RA , 10 %
FA and 0.25 % SF gives least porosity of 6.84 %
from which it can be concluded that this is the
good mix from durability point of view.
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