
1.  INTRODUCTION
Currently there is acute demolition waste disposal problem. Since 
concrete accounts for about 75% by weight of all construction 
materials used, it follows that concrete will account for three 
quarters of all demolition waste. Disposal of demolition waste is 
becoming difficult and expensive due to shortage of dumping 
grounds and increasingly critical environmental requirements. 
Under the pressure of shortage of aggregate and environmental 
problems in waste disposal, recycled concrete is identi�ed as a 
viable source of coarse and �ne aggregate. 

2. PROBLEM STATEMENT
There are many places in the country where local rock sources are 
not available or inaccessible for processing coarse and �ne 
aggregate. Urban expansion and enforcement of environmental 
laws have led to closing of several aggregate plants, resulting in 
fetching them from long distances at high cost. It is now widely 
recognized that there is a limit on the availability of natural minerals 
for making concrete of coarse and �ne aggregate, increase in 
demand and decrease in supply for concrete production, result in 
need to identify new sources of coarse and �ne aggregate for 
replacing conventional aggregate 

3. AIM AND OBJECTIVE
1. To �nd the efficacy of the recycle aggregate for civil constructions. 
2. To know the fresh concrete properties of recycle aggregate 
concrete.
3. To know the behavior of compressive strength of recycle 
aggregate 
4.  To evaluate the  bearing  strengths of concrete  

4. SCOPE OF THE STUDY
The scope of the study will be focused on the performance of 
concrete using recycled aggregateas a partial replacement of 
granite agrregate. In this study the recycled aggregate is taken from 
the demolished buildings, Kurnool district, Andhra Pradesh, India.

5. MIX DESIGN

Mix design can be de�ned as the process of selecting suitable 
ingredients of concrete and determining their relative propositions 
with the object of producing concrete of certain minimum strength 
and durability as economically as possible. The mix design is based 
on as IS: 10262-2009.

6. TEST ON MATERIALS 
6.1 Cement
OPC 33 Grade of pozzolana Portland cement was used in this study. 
The following physical test should be conduct in the laboratory as 
per IS codes

Table – 2: Physical Test results of cement

6.2 Aggregates
The aggregate used in this study was clean river sand and crushed 
stone aggregate collected from near Kurnool.
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Water Cement Fine aggregate Coarse aggregate
186 372 711 1181
0.5 1 1.91 3.17

SL. 
NO.

PHYSICAL 
TESTS

OBTAINED 
RESULTS

REQUIREMENTS AS PER IS 
CODES

1 Fineness 2.25% Not >10% as per IS 4031 part 1
2 Standard 

Consistency
33% IS 4031 part 4

3 Initial Setting 
time

45min Not less than 30 minutes as per 
IS 4031 part 5

4 Final setting 
time

360 min Not more than 600 minutes as 
per IS 4031 part 5

5 Soundness 2 mm Not>10mm as per IS 4031 part 3
6 Speci�c gravity 3.05 IS 2720 part 3 

Sl. No Physical Tests Obtained 
results

Requirements as 
per IS 383

1 Impact Test 19.74% Not more than 45%
2 Los Angeles Abrasion Test 9.89% Not more than 50%
3 Speci�c gravity
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Table – 3: Physical Test of aggregates

7. Tests on concrete
7.1 Slump test

Table – 4: Shows the slump values of recycled aggregate concrete 
mix

Table – 5: Shows the slump values of recycled aggregate concrete 
mix with 1% �ber.

Table – 6: Shows the slump values of recycled aggregate concrete 
mix with 2% �ber.

7.2.1 Compressive strength of   recycled aggregate concrete

7.2.2 Compressive strength of   recycled aggregate concrete 
with 1% �ber

7.2.3 Compressive strength of   recycled aggregate concrete 
with 2% �ber

Compressive strength vs % of RAC

Bearing Strength vs. % replacement

8. RESULTS AND DISUSSIONS

7.2.3 Bearing strength of   recycled aggregate concrete with 1% 
and 2% �ber.

9. CONCLUSIONS:
1. The slump values decreased as the % of recycle aggregate 
increases .

2.  The compressive and bearing strengths are decreases as the RA 
content increase in the conventional concrete mix.

3. The compressive and bearing strengths decreased about 2 to 
14%and 3 to 12% with RA content of 20 to 100% respectively

5.  The  �bre volume with 1% can be used effectively without change 
in design mix.

6. The Maximum permissible limit for recycle aggregate content 
with 2% �bre volume  is 40%.

7. For RAC with 1%  �bre volume the compressive and bearing 
strengths decreased about 13 to 23%  and 8 to 19% with RA content 
of 0 to 100% respectively when compared with conventional 
concrete.

a) Coarse Aggregate 2.5 2.6-2.9
b) Fine Aggregate 2.5 2.6-2.8

4 Water absorption
Not>2%as  per 
IS:2386-Part 3

a) Coarse Aggregate 0.6%
b) Fine Aggregate 0.3%

SL.NO. RECYCLED AGGREGATE 
CONCRETE MIX

SLUMP CONE (MM)

1 0% 49
2 20% 48
3 40% 46
4 60% 46
5 80% 40
6 100% 39

SL.NO. RECYCLED AGGREGATE 
CONCRETE MIX WITH 1% FIBER

SLUMP CONE (MM)

1 0% 47
2 20% 31
3 40% 31
4 60% 30
5 80% 28
6 100% 27

SL.NO. RECYCLED AGGREGATE 
CONCRETE MIX WITH 2% FIBER

SLUMP CONE (MM)

1 0% 32
2 20% 24
3 40% 23
4 60% 22
5 80% 19
6 100% 17

PERCENTAGE OF 
REPLACEMENT

AVERAGE ULTIMATE 
LOAD(KN)

AVERAGE COMPRESSIVE 
STRENGTH(N/MM2)

0% 743 33.01
20% 485 21.55
40% 467 20.75
60% 452 20.08
80% 436 19.37

100% 429 19.06

PERCENTAGE OF 
REPLACEMENT

AVERAGE ULTIMATE 
LOAD(KN)

AVERAGE 
COMPRESSIVE 

STRENGTH(N/MM2)
0% 746 33.33

20% 647 28.75
40% 619 27.51
60% 596 26.54
80% 577 25.64

100% 572 25.42

PERCENTAGE OF 
REPLACEMENT

AVERAGE ULTIMATE 
LOAD(KN)

AVERAGE COMPRESSIVE 
STRENGTH(N/MM2)

0% 752 33.33
20% 723 28.75
40% 696 27.51
60% 673 29.19
80% 645 28.6

100% 641 28.48

Nomencl
ature

Bearing
Strength of 0% 

�ber

Bearing
Strength of 1% 

�ber

Bearing
Strength of 2% 

�ber

0 76.3 90.1 92.2
20% 64.5 81.8 90.02
40% 47.7 60.3 77.4
60% 41.2 66.8 71
80% 29.2 59.6 65.5

100% 27.3 57.4 61.4
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8. For RAC with 2%  �bre volume the compressive and bearing 
strengths decreased about 2 to 14% and 19to 27% with RA content 
of 0 to 100% respectively when compared with conventional 
concrete.

9. With incorporation of steel �bres ( i.e., 1 and 2%) the compressive 
and bearing strengths were increased when compared with 
respective replacement of recycled aggregate aggregate.

10. From the  results it concluded that the presence of steel �bres in 
concrete mix showed good performance up to 40% replacement i.e. 
it is as good as natural aggregate concrete. So the designer can be 
take the concrete mix  with  recycle  aggregate up to 40% 
replacement with 1 and 2% of �bers.
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