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Abstract - The paper assessing different researches based
on the management of waste materials generated during the
construction and after the demolition of any building.
Different techniques used in previous researches for the
management of C&D waste materials. This paper focused on
the 3R's Technique for the management of such type of waste
materials. This paper also considered the comparative study of
recycled products and virgin products used in construction
field. There is a review over the problem generated in world
due to the generation of C&D waste.
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1. INTRODUCTION

The waste material which generates during the
construction, renovation and destruction of civil
engineering structure, is known as C&D material.® For
example: concrete, wood, asphalt, gypsum, metals,
bricks, glass and plastic etc. This paper provides a brief
knowledge regarding such type of waste materials which
is the field of interest of civil engineers as well as
Architects too. The process of dismantling of buildings
to salvage parts for recycle and reuse is known as
deconstruction.! More than millions of buildings faces
deconstruction due to natural disasters and wars etc. It
creates a significant impact on the economy of world.*
Many developing countries of the world require the
construction materials on daily basis due to the fast
construction of buildings and infrastructures, which
create C&D waste as a byproduct. The disposal of this
type of waste is a big problem in front of these
countries. If this waste will recycle or reuse then it can
save some amount of virgin construction materials also.
However the strength of recycled materials not equal to
the virgin material but it also controls if consider some
parameters at the time of recycling which mentioned in
previous researches. Reuse of C&D materials onsite also
reduce the transportation cost as well as the
consumption of virgin resources.! Therefore the 3R’s
Technique can play a very important role to manage the
waste generated by the construction or demolition. This
technique consists of Reduce, Reuse and Recycling of
C&D waste after segregation.

2. LITERATURE REVIEW

1. Inthe US in 2018, 600 million tons of C&D
debris generated. That is more than the
amount of municipal solid waste. The
process of dismantling buildings to salvage
parts for recycle and reuse is known as
deconstruction. The benefits of
deconstruction are maximizing recovery of
material, preserve resources by reuse and
divert demolition debris from disposal etc.
Reuse material can be doors, hardware
appliances etc. And recycle material can be
brick, concrete etc. Recycling of C&D
material can be done and it can be replace
aggregate and mix with cement to make
new concrete products.

Concrete industry is a large consumer of
natural resources. In our rapid developing
world,  production of concrete is
approximately 6 billion tons per year. So
many countries setup a tax system on the
use of virgin products.

Approximately 180 million tons per year
demolished building in Europe. Reuse of
demolition waste in the manufacturing of
RCA is a good option to manage the waste.
Less than or equal to 30% replacement of
coarse aggregate by RCA has negligible
effect on compressive strength of concrete.
Use of RCA, in concrete, increases the
shrinkage effect. The density of concrete
decreases 3-10%, because of RCA. . Thus
the replacement of coarse aggregate by
RCA in concrete, require proper planning
and control over the concrete mix.

There is a requirement to solve the problem
of rubble accumulation. This problem can
be sort out by the recycling and reuse of
waste. RCA can be use at different stage of
construction. The properties of RCA
checked by some experiments. The specific
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gravity, water absorption, bulk density and
LA % of RCA are 2.22, 6.83,1290 kg/m3
and 32.7 respectively.

Some areas of world have not the markets
for the recycled material so the recycling
not possible in those areas and create a
problem of C&D material disposal.
However the recycled aggregate have less
strength and specific gravity as compare to
fresh aggregate. An experimental research
done on the concrete debris after recycling
which shows less strength. It is also cheaper
than standard mix.

Concrete rubble ratio is higher in C&D
materials. RCA replace the course aggregate
with different proportions. It found that the
flexural strength was decreasing after
increasing the percentage of RCA
replacement.

In recycled material 20% fine or 30% coarse
then there is no loss in strength. Recycled
concrete have no adverse effect on concrete
performance if replacing 20% of coarse
aggregate. Natural aggregate replacement
by recycled brick in concrete, decrease the
40% strength of concrete. The composition
of hydrated lime in RCA is greater than
normal concrete. There is a reduction in
carbonation rate after using RCA. Some
other results obtained by experimentations
were that LA Coefficient less than or equal
to 40%. To get equivalent elastic modulus
of the particle

The reduction of strength can be avoided by
increasing water cement ratio. The strength
and water absorption of RCA decrease with
increase in maximum size of aggregate.
Both properties improve if the strength of
plain cement is high which using in
concrete. Strength and water absorption of
recycled brick concrete is much better than
recycled concrete aggregate.

According to the result getting after
experimental analysis showed that the RCA
have good workability and 86.84% to
94.74% compressive strength of plain
concrete. C&D waste collected from a site
and tested. The result showed the
pozzolonic properties in C&D waste. The
natural aggregate replaced by C&D waste
and prepare a concrete mix sample. The
color of RCA was pinkish brown. The
specific gravity and water absorption were

10.

11.

12.

13.

2.5 and 3-4.5 respectively. After testing
result showed, 30% replacement of coarse
aggregate by RCA provided adequate
strength to concrete mix.

The  construction  of  cement is
approximately 4.8 billion tons per year in
Asia, South  America and Africa alone.
Therefore use of recycled concrete can help
to reduce the demand of virgin cement
resources.

In the recycling of C&D material, different
types of waste generated with harmful
gases. According to patent PAT.229887 the
heating temperature of 650°C for 1 hour,
help to decrease the waste. Waste free
technology performs in four stages. This
technology also improves strength by 10%.
Approximately 165 to 170 million tons per
year debris produce in India. According to
CPCB in March 2017, 12 to 14.7 million
tons per year C&D material produced in
India. According to a report published by
World Bank in 2012, the cities which was
producing 1.3 billion tons solid waste
annually, estimated that in future in 2025,
the generation of solid waste will be 2.2
billion tons per year. Near about 50% of
C&D material reuse and recycle in India
and remaining use for land filling etc.
Origin of wastes is classified on the basis of
different points according to Dajadian &
koch. Construction plays an important role
in the development of society. It also creates
a bad impact on our environment because it
is a source of CO? emission. It also creates
lots of dust, noise, smoke and odor. A study
done by HT Kanpur in 2017, the main
source of urban pollution is road dust just
because of C&D material. Different
practices helping in the management of
C&D waste material. Delhi and Ahmadabad
set up a process of legal dumping. Kolkata
dumped the C&D material in land filling.
Chennai provide reconstruction permit etc.
In the field of construction, engineers
consider different recycled materials like fly
ash, blast furnace slag and red mud etc. the
production of traditional construction
material create a bad effect on environment.
C&D waste like concrete rubble, tiles, waste
bricks etc consider as industrial waste which
can use as fine or coarse aggregate, recycled
brick, RCA, recycled tiles etc. the reuse of
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C&D waste help to manage such type of
waste. Recycling of waste also help in C&D
management. RCA can use in pavement
construction. A good structure concrete can
be obtain by mixing RCA and fly ash or
condensed silica fume.

14. There is a need of continuous development
of such industry for the recycling of C&D
material because most of debris material
dumped in open areas. For example: sub
base of terminal 2, lester B, Pearson
International Airport , Toronto, Canada
(GTAA,2007) constructed with C&D
debris.

3. METHODOLOGY

The disposal of C&D material is a very tough task
S0 government agencies attract towards the reuse
and recycle of such material. It is also a cost saving
option. Reuse of C&D material also solves the
problem of material shortage. The production of
high strength concrete can be done by the C&D
material.®® The quality of concrete is good which
made of recycled C&D material.®® Recycled
concrete aggregate (RCA) is a type of recycled
C&D material. The different quality checked and
concluded in previous researches. Recycled hollow
concrete brick and tiles also made of such type of
materials. The replacement ratio below than 30%
was useful according to previous researches.
Recycled stones are similar to RCA. Recycling of
C&D material also preserves environment. Twin
tower demolition generated 80000 metric tons of
debris, out of which 55000 metric tons settled in
basement and 25000 metric tons will be transported
out over the next three months by Edifice
Engineering & Jet demolition officials. To
minimize the C&D waste, reduce the material for
recycling. The process of deconstruction is a good
option for this. In this process the parts or material
dismantle safely for further use. Then the next
phase is Recycling. Thus the 3R's technique is very
useful in the field of C&D waste material
management

A hierarchy followed in a research.®® which
followed for the complete life of a material.

REUSE

(Utilize C&D material
on site or other site)

RECYCLE

(Making of new
material)

Fig. 1: 3R’s Technique Hierarchy

The hierarchy shown in above picture representing
the different stages of 3’R technique which used in
this paper. Reduce, Reuse and Recycle are the three
stages of this technique.

Reduce: First of all, find out the source of waste
generation and minimize the cause of wastage if
possible. 1t can be reduce by following all
standards. The origin of C&D waste material can be
identifying at the time of designing a building. If all
the guidelines and safety factors used at that time
then it can reduce the amount of C&D waste
material.

Reuse: The waste should be segregate at the time of
collection. The C&D waste material can be reuse in
other place for construction if, it is in a good
condition otherwise it can also reuse in land filling.
Such type of C&D waste material can be sold for
another site of construction or it can use onsite also.
If the waste uses onsite then, it will save the
transportation cost.

Recycling: It is a process of making new products
by using waste material or replacing virgin sources
by waste material. A new product made by this
process is known as recycled products like RCA
and recycled hollow bricks etc. Recycling is not
very popular in India because of lack of
awareness, government support, proper standards
and poor acceptability of recycled materials.®
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C&D Waste

Reduce Reuse Recycle

Follow all the standards oncrete (RCA etc.)

at the time of
construction or
Deconstruction

iron [ melt & recycle)

anitary ware ( land fill)

Plastic { road pavement)
==Brick [ RBAetc.)

Land filling Onsite
{ No transportation
cost)

Other site
( sold & Transport)

Fig. 2 : Summary of 3R’s Technique

4. CONCLUSIONS

This paper is an Assessment of some studies based
on C&D waste material management. 3R's
Technique is very useful in the field of waste
management. The most important thing is people
awareness about this technique and problems
created by waste generation. The minimization of
C&D waste should be start from the pre-
construction stage. For the management of C&D
waste material Reduce the wastage at pre-
construction to completion of construction, Reuse
of waste materials onsite or other site and recycling
of damaged products. Some countries set up
standards for the management of C&D waste
material. So follow-up of all standards during
construction, demolition and recycling can avoided
the problem of C&D waste material management.
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