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Abstract - Construction & Demolition waste has greater potentiality in replacing fully or partially in main line construction 
activities. In this paper an experimental program is undertaken in which three different mixes (i) Replacing 10mm, (ii) 20mm 
and (iii) 20mm, 10mm Recycled Coarse Aggregates (RCA) to the normal aggregates in the mix with a proportion of 20%, 
25%, 30%, 35%, 40%. For each mix admixture, Glenium ACE 30 – 0.55% of cementitious material is added for attaining 
early strength and three cubes are casted, then compressive strength of concrete at age of 12 hours, 3 days, 7 days and 28 
days are determined and the results are compared with compressive strength of conventional concrete.  
From the Compressive strength test results, it is observed that 40% replacement of 10 mm aggregates and also 40% 
replacement of 20 mm aggregates in RCA mixing attains more strength when compared to conventional mix at 28 days 
curing. It is also observed that, on 20% Replacement of 10 mm, 20 mm and combination of 10 mm and 20 mm in RCA mix 
cubes, compressive strength results are closer to the compressive strength results of conventional concrete at 12 hours, 3 
days, 7 days, 28 days curing. However, Compressive strength is decreased, while replacing recycled coarse aggregates of 
30% in mix at 28 days. But the earlier strength is same as conventional concrete mix. 
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I. INTRODUCTION 
 
Booming of construction industry all over the world 
results in the severe scarcity and exploitation of the 
natural resources. In any Infrastructure project from 
small one to big, concrete is widely used main 
construction material, which consumes 12.6 billion 
tons of raw materials every year [1], there is need to 
find the alternative material to replace and study it 
durability properties for effective usage. And at the 
same time there is accumulation of enormous amount 
of construction waste which is termed as 
Construction and Demolition waste (C&D waste) can 
be utilized effectively to overcome the harmful effect 
it causes to environment such as depletion of natural 
resource. Aggregate recycled from construction and 
demolition waste is found as potential material for 
making concrete. For any material to be used as 
construction material a detailed study and thorough 
analysis should be done in concern with its durability, 
strength and other mechanical properties. 
 
II. LITERATURE REVIEW 
 
M Etxeberria, E.Vazquez, A. Mari and M.Barra 
(2007)[2] investigated the properties like compressive 
strength and workability on the concrete made with 
0%, 25%, 50% and 100% of recycled coarse 
aggregates and found that workability is depends on 
the absorption capacity, shape and texture of the 
recycled aggregates. And also found Concrete made 
with 100% of coarse recycled aggregate requires high 
amount of cement to achieve a high compressive 
strength and consequently is not an economic 
proposition as it is not cost effective. Khaldoun Rahal 
(2007)[3]compared the mechanical properties of 
recycled aggregate concrete (RAC) and conventional 

normal aggregate concrete (NAC) and reported that 
28-day target compressive strength for all five mixes 
was achieved except for the 40 and 50MPa RAC 
where the observed strength was slightly lower than 
the target strength. On the average, the 56-day cube 
strength was 5% and 3% higher than the 28-day 
strength for RAC and NAC respectively. H. Falkner, 
Jianzhuang Xiao (2007)[4] investigated for the 
recycled aggregate concrete, the bond Strength 
between deformed steel rebars and concrete is 
approximately 100% higher than the one between 
plain steel rebars and concrete. A.K.Padmini 
(2009)[5] In this study investigated the water 
absorption of recycled aggregate increases with an 
increase in strength of parent concrete from which the 
recycled aggregate is derived, while it decreases with 
an increase in maximum size of aggregate. Higher 
water absorption of recycled aggregate necessitates 
adjustment in mix water content to obtain the desired 
workability. For achieving a design compressive 
strength, recycled aggregate concrete requires lower 
water–cement ratio and higher cement content to be 
maintained as compared to concrete with fresh 
granite aggregate.  For a given target mean strength, 
the achieved strength increases with an increase in 
maximum size of recycled aggregate used. For a 
given compressive strength of concrete, the split       
tensile and flexural strengths are lower for RAC than 
parent concrete. Valeria corinaldesi, (2010)[6]. In this 
paper it shows that structural concrete up to strength 
class can be manufactured by replacing 30% virgin 
aggregate with recycled-concrete aggregate. 
Moreover, a correlation between elastic modulus and 
compressive strength of recycled-aggregate concrete 
was found showing that 15% lower elastic modulus is 
achieved by using 30% recycled aggregates. Finally, 
on the basis of the results obtained it seems that, 
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particularly if finer coarse recycled-concrete 
aggregate is used, lower shrinkage strains are 
detected especially for earlier curing times. This last 
aspect, when considered together with a lower elastic 
modulus, predicts a lower tendency to crack in the 
recycled-aggregate. 
 
III. RECYCLING OF CONSTRUCTION& 
DEMOLITION WASTE (C & D WASTE) 
 
Recycling of construction and demolition (C and D) 
waste was first carried out after the Second World 
War in Germany to tackle the problem of disposing 
large amount of demolition waste caused by the war 
and simultaneously generate raw material for 
reconstruction [6]. Considerable research has been 
carried out in U.S.A, Japan, U.K, France, and 
Germany, Denmark etc. for recycled concrete, stone 
and brick masonry, bituminous and other constituents 
of waste from construction industry. The studies have 
demonstrated possibility of using recycled materials 
as a substitute to new materials for construction. 
 
Rapid construction activity and growing demand for 
houses has led to the short fall of traditional building 
material. Rapid industrialization has led to generation 
of the large quantities of wastes, which poses major 
problems of the disposal. Disposal and utilization of 
the industrial wastes is one of the major problems in 
India. Factors such as environment, economy, 
shortage of land for disposal and the shortage of good 
quality of raw material for construction make it 
imperative that wastes should be suitably recycled 

 
IV. SCOPE OF THE PRESENT WORK 
 
Converting waste material into useful value material 
is having great importance. The depleting sources of 
natural aggregate and disposal of demolition waste 
has prompted the researchers to think of Recycled 
Coarse Aggregate (RCA). It is well established that 
building demolition waste concrete can be used as 
coarse aggregate in structural concrete after proper 
processing. 
 
V. EXPERIMENTAL WORK 
 
Materials: 
Cement: Dalmia Ordinary Portland cement of 53 
grade is used; Cement Mortar should have 27N/mm2, 
47N/mm2 for 3 and 7 days respectively. Tensile 
strength of the cement should not less than 
2.5N/mm2, and also initial setting and final times 
should not less 30 minutes and not more than 10 
hours respectively. 
 
Coarse Aggregate: The Coarse aggregate used was 
broken crushed stone which of size pass through 20 
mm sieve and retained in 16 mm and passing through 
12.5 mm sieve and retained in 10 mm sieve. It is well 

graded i.e., different particle size and cubical in shape 
they give body to the concrete, reduce shrinkage and 
effect economy. The aggregates occupy 70-80 
percent of the volume of concrete. In the present 
work the coarse aggregated are obtained from the 
company storage yard. 
 
Fine Aggregate:  
(i) River Sand: The sand passes through 4.75mm and 
retained on 150 micron sieve are used. The purpose 
of the fine aggregate is to fill the voids in the coarse 
aggregate and to act as a workability agent. In this 
work zone-II grade sand is used. 
 
(ii) MANUFACTURED SAND (M-sand) 
It has a good surface texture. It must be noted that 
properly processed manufactured sand can improve 
both compression and flexural strength through better 
bond compared to River sand. M-Sand is crushed 
aggregate produced from hard granite stone which is 
cubically shaped with grounded edges, washed and 
graded with consistency to be used as a substitute of 
River Sand. 
 
WATER: The water used for mixing and curing the 
concrete is the potable water available in the      
company. The pH value of the water which is used 
for concrete is lies between 6 and 8. The water is also 
free from organic impurities. 
 
FLY ASH: Fly ash is a fine, clay powder recovered 
from the gases of burning coal during the production 
of electricity. These micron sized earth elements 
consists primarily of silica, alumina and iron. Fly ash 
particles are almost spherical in shape, allowing them 
to flow and blend freely in mixtures. That capability 
is one of the properties making Fly ash as a desirable 
admixture for concrete. 
 
SUPER PLASTICIZER: Super plasticizer used in 
this project is Glenium ACE 30. It is an innovative 
second generation of polycarboxylic ether polymers 
super plasticizer. Rapid adsorption of the molecule 
onto the cement particles with a n efficient dispersion 
effect, exposes increased surface of the cement grains 
to react with water. As a result of this effect, it is 
possible to obtain earlier development of the heat of 
hydration and as a consequence, higher strengths at 
very early ages. 
 
RECYCLED COARSE AGGREGATES 
The recycled aggregate used in this project are taken 
from the demolished concrete members in and around 
the company. Most of the concrete wastes are taken 
form waste hollow core slabs. These concrete wastes 
are crushed and Recycled coarse aggregates were 
produced. The use of recycled aggregates in concrete 
proves to be valuable building materials in technical, 
environment and economical respect. Use of recycled 
aggregates in concrete can be useful for 
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environmental protection and economical aspects. 
Recycled aggregates are the materials for the future. 
 

 
Fig. 1. Concrete blocks before 

crushing 
 

Fig. 2. Recycled coarse & 
natural aggregates 

Fig. 3. Cubes Casting 
 

Fig. 4 Compressive Testing 
Machine 

 
Tests: Compression test: Compressive strength & 
Workability test – Slump Cone Test are conducted 
 
VI. MIX-PROPORTION FOR RECYCLED 
AGGREGATE 
 
A mix-proportion for recycled aggregate was selected 
from trial mix. Three Cubes of 150mm were casted 
for each sample to determine the compressive 
strength for different percentage replacement of 
recycled aggregates. M40 mix design is taken from 
the Construction Company Teemage Precast In. at 
Kangeyam Tamilnadu and fresh state tests were 
conducted to satisfy the workability requirements. 
The optimum mixes were obtained based on the 
compressive strength. The compressive strength of 
the concrete is observed that 40% replacement of 10 
mm aggregates and also 40% replacement of 20 mm 
aggregates in RCA mixing attains more strength 
when compared to conventional mix at 28 days 
 
 M40 – 1:1.39:2.375 
 Water-Cement ratio- 0.34 
 Admixture- Gelnium Ace 30 of 0.55% of the 

cementitious material  
 Total weight (kg): 2453.20; cement: 430kg for 1 

cubic meter of concrete  

 
RCA % 
Replace

ment 

F.A (Kg) C.A (Kg) RCA (Kg) 
Riv
er 

San
d 

M 
Sa
nd 

20m
m 

10m
m 

20m
m 

10m
m 

0 201 469 625 515 0 0 

20 201 469 500.
00 

412.
00 

125.
00 

103.
00 

25 201 469 468.
75 

386.
25 

156.
25 

128.
75 

30 201 469 437.
50 

360.
50 

187.
50 

154.
50 

35 201 469 406.
25 

334.
75 

218.
75 

180.
25 

40 201 469 375.
00 

309.
00 

250.
00 

206.
00 

Table 1: Details of the Mix Quantities 
1. Compressive strength results & comparison 

 
RC
A 

SIZ
E 

Curi
ng 

Perio
d 

Compressive Strength (N/mm2) 
RCA (Partial Replacement) 

0% 20
% 

25
% 

30
% 

35
% 

40
% 

20 
mm 

12 
hrs 

13.
50 

20.
33 

15.
53 

19.
93 

18.
12 

19.
20 

3 
days 

33.
70 

43.
33 

31.
12 

42.
85 

39.
00 

41.
26 

7 
days 

45.
20 

48.
10 

32.
99 

46.
03 

46.
8 

45.
86 

28 
days 

50.
31 

53.
96 

41.
6 

47.
50 

58.
43 

63.
43 

10 
mm 

12 
hrs 

13.
50 

19.
50 

16.
93 

15.
67 

17.
62 

18.
80 

3 
days 

33.
70 

37.
70 

42.
00 

41.
77 

34.
2 

41.
70 

7 
days 

45.
20 

48.
13 

44.
10 

46.
53 

43.
82 

37.
30 

28 
days 

50.
31 

55.
33 

49.
20 

45.
70 

55.
9 

56.
40 

20 
mm 
& 
10 

mm 

12 
hrs 

13.
50 

22.
36 

17.
25 

19.
63 

20.
36 

20.
96 

3 
days 

33.
70 

41.
70 

41.
30 

40.
80 

41.
33 

44.
10 

7 
days 

45.
20 

43.
20 

45.
67 

43.
93 

44.
63 

46.
16 

28 
days 

50.
31 

51.
87 

50.
25 

53.
10 

57.
25 

58.
70 

Table 2. Compressive strength values of Partial Replacement of 
RCA 

The following graphs are drawn for the 20mm, 
10mm, 20&10mm replacement for different percents 
0%, 20%, 25%, 30%, 35% & 40%. Along X-axis 
compressive strength in N/mm2 and Y –axis curing 
age is taken in days. The compressive test results are 
compared with conventional concrete test results. 
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Fig. 5. Compressive Strength Results of Partial Replacement of 
RCA in 20mm aggregate 

 

 
 

Fig. 6. Compressive Strength Results of Partial Replacement of 
RCA in 10mm aggregate 

 
 

Fig. 7. Compressive Strength Results of Partial Replacement of 
RCA in 20mm & 10mm aggregate 

 
2. CONCLUSIONS 

 
The Study is conducted on the partial replacement of 
Recycled Coarse Aggregate in making high strength 
concrete M40 and the following conclusions are 
drawn on the limited study carried out: 
 From Compressive strength test results, it is 

observed that 40% replacement of 10 mm 
aggregates  in RCA mixing attains more than the 
conventional concrete 

 And also 40% replacement of 20 mm aggregates 
in RCA mixing attains more strength when 
compared to conventional mix at 28 days. It is 
also found that, Compressive strength of 20% 
Replacement of 10 mm, 20 mm and combination 
of 10 mm and 20 mm in RCA mix cubes were 
attain strength closer to the compressive strength 
results of conventional concrete at 12 hours, 3 
days, 7 days, 28 days. Compressive strength is 
decreased while replacing recycled coarse 
aggregates of 30% in mix at 28 days. But the 
earlier strength is same as like conventional 
concrete mix. Finally, overall results are equal to 
the conventional concrete results at all ages. 
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