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Abstract 

In the era of contruction,concrete has been the leading 

building material.Concrete is a composite mix of sand, 

aggregates, cement and water.Concrete has mainly two 

types of ingredients named active and inactive.The active 

component consists of water and cement.Whereas the 

inactive part consists of sand and coarse aggregates.As 

huge amount of demolished concrete is produced every 

year in the developing countries like India.Its disposal is 

a serious issue.So this paper focuses on the possibility of 

the use of this huge amount of produced demolished 

concrete as a supplementary material.This article studies 

the recent developments of using demolished concrete as 

aggregate.The crushed concrete waste is segregated by 

sieving to obtain required size of aggregates. 

Keywords:Demolished concrete, RCA (recycled coarse 

aggregate), workability, compressive strength 

 

Introduction 

The disposal of solid waste is a serious problem as 

it pollutes environment.The solid waste can be 

crushed and sieved as per size requirements.The 

depletion of existing sources for aggregates has 

created scarcity and hence demolished concrete acts 

as a good replacement for the traditional 

aggregates.Aggregate is an important material for 

the strength of concrete.The strength of concrete 

depends on the size,shape and quality of aggregates 

used in concrete.Also the use of demolished 

concrete in place of aggregates is economical as 

well as ecofriendly.So research work comprises of 

the comparison of both the materials used in the 

concrete mix. 

 

Prospects in India 

 Indian economy is of developing nature. So the 

problem of demolished waste is not huge as in 

developed countries.  But it is not far off when India 

may have to face this problem. In the down town 

areas of the metropolitan cities concrete towers are 

replacing the old buildings causing generation of 

demolished waste which needs to be transported 

and dumped.  It is estimated that the construction 

industry in India generates about 10-12 million tons 

of waste annually. Projections for building material 

requirement of the housing sector indicate a 

shortage of aggregates to the extent of about 

55,000million m
3 

[chapter 4, urbanindia.nic.in]. An 

additional 750 million m
3
 aggregates would be 

required for achieving the targets of the road sector. 

Recycling of aggregate material from construction 

and demolition waste may reduce the demand-

supply gap in both these sectors. Thus in  a 

developing country like India, effective use of 

demolished concrete could be of great help in 

reduction of concrete waste and maintaining a 

pollution free environment  

 

Environmental Impact 

Waste concrete has an adverse impact on 

environment.  Transportation of waste concrete 

from site has bad impact on environment and the 

waste concrete filled valuable space in landfills. 

Construction and demolition waste makes up a large 

portion of all generated solid waste [Meyer 2008]. 

In 1980 the Environmental Resources Limited in 

the East European Communities (EEC) estimated 

that 80 million tonnes of demolition waste, mostly 

concrete, was produced each year. This number was 

expected to double by 2000, and triple by 2020 

[Bairagi 1990]. Due to concerns with space and 

cost, traditional disposal of concrete waste in 

landfills was no longer an acceptable option [Meyer 

2008]. 

Achieving Sustainability with Recycled 

Aggregate Concrete 

Sustainability is defined as “Meeting the needs of 

the present without compromising the ability of the 

future generations to meet their own needs” [Naik 

2005]. The current usage of aggregate is not 

sustainable as demonstrated by the growing 

shortage of natural aggregates in urban area. 

Recycling concrete, from deteriorated concrete 

structures, would reduce the negative impact on the 

environment and increase sustainability of 

aggregate resources [Oikonomou 2005, Hansen 
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1985]. Use of RCA conserves virgin aggregate, 

decreases the impact on landfills and energy 

consumption, increases cost savings in the 

transportation of aggregate and waste products.  

 

Experimental Materials 

1 Demolished concrete: 

Demolished concrete was collected from a nearby 

site and was crushed according to the size 

requirements. 

2 Water 

Water is used for mixing and curing for specimens 

having 0%,10%,20%,30%,40% demolished 

concrete. Water ratio is kept 0.38 for the study. 

3 Cement 

Ordinary Portland cement is used with demolished 

concrete alongwith water and sand to form the 

concrete mix on which further study is carried out. 

 

Experimental Study 

Strength 

The strength of both demolished aggregate concrete 

and natural aggregate concrete are compared.For 

comparing the strengths of both the samples a 

strength test s carried out.Moulds of size 

150mm*150mm*150mm are casted using both the 

concrete mixes.Both samples are then tested after 7, 

28, 56, 90 days to identify the cube strength.The 

specimens are tested in testing machine in such a 

way that the load was applied to the other side than 

the casting side.The load is then applied on both the 

specimens and increased gradually until the 

specimen fails.The reading of the load is noted. 

Flexural Strength 

The ability to resist tension resulting from bending 

is called flexural strength. Recycled coarse 

aggregate increases flexural strength.A study also 

showed that flexural strength increases with 

increase in amount of recycled coarse aggregate 

used. Preparation of material,proportioning, 

weighing,mixing of material for the flexural 

strength is done. The concrete mix is casted in 

moulds. Cast iron mould of beams used for test 

were of dimension 

100mm*100mm*100mm.Thereafter flexural testing 

machines are used to determine the flexural 

strength.The load is then applied and until 

continued until specimen fails.The load reading is 

then noted. 

 

Calculation 

Flexural strength is expressed as the modulus of 

rupture R calculated as 

R = FL/bd
2
 

Where  

F=load(in Mpa) 

L=Length of support (in mm) 

b=Width (in mm) 

d= Thickness (in mm) 

Table  Results of Flexural Strength 

S.No. Mix       

W/C 

Flexural strength (MPa) 

7 Days 28Days 90 days 

1. 

2. 

3. 

4. 

5. 

m0 

m1 

m2 

m3 

m4 

0.38 

0.38 

0.38 

0.38 

0.38 

4.20 

4.31 

4.10 

4.12 

4.22 

5.32 

5.60 

5.40 

5.38 

5.40 

5.64 

5.67 

5.8 

5.62 

5.58 

 

Conclusion 

As demolished concrete is easily available and 

economical and also possesses similar strength and 

other properties therefore recycled concrete 

aggregate can be used in place of traditional coarse 

aggregates.Therefore to save the landfill area from 

dumping recycled concrete aggregate can be used 

for the preservation of environment. . Recycled 

aggregates are easily available while natural 

aggregates need mining and their cost is much 

higher than the cost of natural aggregates.  Recycled 

aggregates are cheaper than the virgin aggregates, 

so builders can easily afford these for construction 

purpose if their strength is equal or comparable to 

natural aggregates.The study examines the 

properties of RCA when used with natural coarse 

aggregates. A lot of studies have been carried out on 

use of RCA concrete in construction. But in case of 

highway construction some more investigation is 

required.  The main objective of the study was to 

investigate whether RCA can be used as material 

aggregates .Compressive strength, flexural strength 

and sulfate resistance of RCA concrete is examined, 
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where it was observed that mixing of RCA cause 

increased water absorption. To avoid this, super 

plasticizer is used to reduce the cement 

consumption. Concrete mix of M40 was designed as 

per properties of aggregates.  The results of this 

study showed that RCA concrete gave comparable 

strength to conventional concrete. This indicated 

that RCA concrete can be viable source for 

construction of pavements. 
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