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Abstract
This paper presents a brief review on the sustainability in building construction, environmental protection with respect to construction
industry, constitutional provisions of environmental act and issues of environmental management plan (EMP). Also, Special emphasis
is given on use of Self-Compacting Concrete (SCC) and Recycled Concrete Aggregate (RCA) for sustainability. SCC has significant
environmental advantages in comparison to the vibrated concrete; absence of noise pollution and vibrations during construction
provides a healthier working environment. In this paper, the potential for usage of coarse recycled aggregate obtained from crushed
concrete for making self-compacting concrete was discussed, emphasizing its ecological value. The use of RCA contributes to the
environment by solving the issue of waste disposal due to the demolition of old structures and also conserving the natural resources

(Coarse Aggregate).
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1. INTRODUCTION:

The construction industry has become one of thenmai
contributors to the environmental pollution dueftie emission

of carbon monoxide and other pollutants which dre bbi-
products of many construction materials, operatioh
equipment and other construction processes. Sasikig in
general terms is to create an economic system evittanced
performance with long term safety. Sustainabilityaimty
focuses on the climate change, energy conservgiiotection

of natural resources and environmental
Pollution is anything that damages and destroys the
surrounding atmosphere causing health hazards toamu
beings and animals. The presence of unnatural elsnseich

as gas emissions, solids, liquids, harmful waste] high
sounds turns atmosphere polluted.

The Indian Construction industry today is amondmt five
largest in the world and at the current rate ofwghoin the
industry, the production and supply of natural aggtes has
also emerged as a problem in some of the metrogofisst
growing cities in India. The major work is beingngoon
researches on various parameters of the environiment
little attention is being paid on enforcement ofeth
environment laws.

The recycling of Construction and Demolition (C&WDJastes
has long been accepted to have the possibilityotmsserve

enhancement.

natural resources and to protect environment. imesnations
it is a standard substitute for both constructiond a
maintenance, particularly where there is a scaraty
construction aggregate. Studies reveal that reedveoncrete
can be used as aggregate in new concrete produmtionew
cement is always needed and in most applicatiolg an
portion of recycled aggregate content can be u3éese
sustainable concepts should be incorporated addbigin time
itself by the structural engineers and it can bdenstood that
the construction professionals play a key role
implementing the use of recycled concrete aggremafeesh
concrete. Use of RCA also helps in reducing CO2ssimin
and leads towards sustainability. Furthermore,aetes need
to be carried out on implementing the use of reyadoarse
aggregates in self compacting concrete mixes g0 atke it
more environmental friendly material.

for

Environmental issues associated with the CO2 éomissrom
the production of portland cement, energy demasig- (
million British thermal unit (BTU) of energy needepger ton
of cement production), resource conservation clamation,
and economic impact due to the high cost of podtleement
manufacturing plants demand that supplementaryeoéng
materials in general and fly ash in particular dsed in
increasing quantities to replace portland cementconcrete
[Malhotra 1997, 2004]. This paper describes abdut t
sustainability in building construction, environnian
protection with respect to construction industrgnstitutional
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provisions of environmental act and issues of emwirental

management plan, and the use of RCA and SCC for

sustainability.

2. BACKGROUND:

In the early 1980’s at the University of Japan glovith the
collaboration of leading concrete contractors, S@@s
developed by making use of simple concrete alortfy Wie
addition of the super plasticizer and viscosity ifyodg agent.
The main intention of developing this type of cateris to
achieve homogeneity by compacting of cast in plzmecrete
within intricate structures and thus to improve ahility of
concrete. In 1983 at Japan there has been a seiobem
faced on durability of concrete structures thatenauilt at that
time due to gradual reduction in number of skilledour
which in turn lead to reduction in quality of comstion
works. SCC has proved to be a better solution asutd be
placed into every corner of formwork purely by meani its
own weight and there is no need of skilled labautha time
of pouring concrete. Grdic, et al [13] reported iemvmental
advantages of SCC in comparison to the normal etacr
Many researchers since decades have
proportions of SCC by adding different admixturesas to
attain strength of the concrete by partially rejpigccement
content. Research on SCC with different admixtusestill
going on since last decade as environmental impeast
become one of the prime concerns.

3. CONSTRUCTION
WASTES:

Kartam et al. (2004) found that in many developedntries
the amount of building and construction waste dilgrbeing
generated is about 500-1000 Kg/capita per annure. robt
cause for the generation of the C&D waste is intttyalue to
the never ending process of using lands for cagrgiut newly
proposed constructions, re-construction and stirgcbf the
road for transportation network works.

AND  DEMOLITION

4. USE OF RECYCLED CONCRETE
AGGREGATE:

Concrete is indisputably the inherent constructioaterial,
that is used in different construction works anel fidcts reflect
that around 800 factories are producing about 3Biomi
tonnes of precast concrete products every yearhwisiche
main contributor for pollution. The use of RCA ianstruction
of tall buildings would be a positive approach @ducing the
carbon foot prints in these buildings. Recycledraggtes are
composed of original aggregates with adhered moitar
obtain good quality concrete using recycled aggesga
acceptable properties of aggregates are elemerdaé;b
however adequate mix proportions and concrete ptagu
methods are also highly important in concrete gyali

tried different

The physical properties of recycled aggregatesmpa both
adhered mortar quality and the amount of adheredamd he
adhered mortar is a porous material; its porosgjyesthds upon
the w/c ratio of the recycled concrete employedusing
concrete to produce coarse aggregate for the prioduof

new concrete is one common means for achieving ee mo

environment-friendly concrete. This reduces thescomption
of the natural resources as well as the consumpmifothe
landfills required for waste concrete. The crushimgcedure
and the dimension of the recycled aggregate haveflaence
on the amount of adhered mortar. The density asdrakion
capacity of recycled aggregates are affected bgradhmortar
and they must be known prior to the utilizationretycled
aggregates in concrete production
properties of fresh and hardened concrete.

By using recycled concrete aggregate in SCC, tharebe a
maximum chance to reduce the global CO2 emissiothas
construction industry is one of the main contribstdo
environmental damage and CO2 emission. Reaiaphh
(2013) investigated on the use of ultra fine slag &CA in
SCC and concluded that the use of ultra-fine stgyoved the
stability of self-compacting concrete independeinthe type
of coarse aggregate. The use of recycled coarseegeje
decreased the strengths and modulus of elasticitg
increased the chloride permeability for the higtersgth self-
compacting concrete. Noriega (2011) concluded frbis
studies that the conventional concrete aggregate loa
confidently replaced by recycled concrete aggregaeit
exhibited similar compressive strength and bearfiaghifazl,
et. al (2009) found that the compressive and smiittensile
strength of RAC may be higher or lower compared
companion natural aggregate concrete (NAC) and omdy

in order to obntr

to

quality of RCA determines the strength of RAC ist no

universally valid. An experimental investigation svaarried
out on the use of RCA in concrete and the suitghili use of
recycled concrete aggregate for new concrete ggddNeela
Deshpande . et. al , 2011).

5. SUSTAINABILITY IN BUILDING
CONSTRUCTION:

Use of ‘Metals’ in the construction industry is @mawnmental
friendly because these are recyclable and longtabsuilding
materials which also offer excellent solar refleetbenefits. It
is energy efficient choice for roofing and wall et when
constructing a building envelope. The energy geiara
systems are the most expensive materials of greddiriy.
The initial cost of construction of green buildirsghigh but it
is worthy and justified when these attain the epesgvings
for the building on long term basis.

A building can be termed as sustainable buildingthié
building design is in such a way that it incorpesat balance
between social, economic and environmental issuesl ithe
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stages such as in design, construction, operatemdltill the
end of its life. A sustainable tall building is aldefined as the
one which reduces the emission of CO2 and a bugjldihich
has less impact to pollution of land, air and wateoughout
its life span and is economical to the social comityu

So the main challenge is to make sure that in éyttine
construction industry should focus on sustainadllebuildings
with zero emission of CO2 and every country havtsgown
building regulations must look into these aspestsvall into
regulations. Generally these tall buildings ares Isgstainable
when compared to low rise buildings as these taildings
have more consumption of natural resources bedidesg
some advantages like lesser land usage for accoatingd
large number of people in it. Therefore, balancofgboth
advantages and disadvantages is achieved onlyrisgraction
of these high rise buildings with sustainabilityncept.
When considering a recyclable material, three majaas
need to be taken in to account:

. Economy

e Compatibility with other materials

e Material properties

6. SUSTAINABLE BUILDING MATERIALS AND
APLLICATIONS:

A sustainable concrete structure is one that istcoated so
that the total societal impact during its entirée licycle,
including during its use, is minimum. Designing for
sustainability includes considering the short-teand long-
term consequences of the societal impact in thegudes
Therefore, durability is the key issue [Moriconi 0G3].
Bhattacharjeel. et. al. (2011) concluded from their
investigations that crushed over-burnt brick aggteg can be
used as an alternative to stone aggregates in etenonix
where there is scarcity of conventional coarse eggges.

Construction of sustainable buildings by using gpefficient
lighting units, plumbing elements and passiveasadlesign,
the use of natural resources like water, raw meltgriand
aggregates is limited and also use of environmeaendly

materials in the construction of walls, floors, licgjs, etc leads
to sustainable growth. All these materials keep lhiding

sustainable for all types of weather and by cowsitng such
buildings we can reduce the carbon monoxide footpf the
building on environment and even it provides theecli cost
savings to the building owners. Green Building addes
factors such as resource use (energy, water, andriais),

waste reduction including re-cycling, and efficigndn

processing and construction, storm water re-usategfies,
preservation of biodiversity and the natural enwinent.
Sustainable construction will enhance the resikenaof

building and construction industry by using matsriand
resources that are available from many sourcdseimbrld. It
also means adopting construction methods

that are

environmentally friendly, faster, quieter and lekgour-

intensive. It challenges our builders to use intieeamaterials
and products that meet the ever rising quality etgimns of

their clients. And with sustainable construction,ore
materials that can be readily recycled and reusethk same
or similar purpose will be put into use. This regsievaste and
promotes environmental sustainability.

7. IMPACT ON ENVIRONMENT, HEALTH AND
SAFETY:

The SCC has a positive impact on the environmettisbest
in terms of health and safety issues, as this esltite noise
by as much as one tenth of the noise levels pratwdesn

traditional vibrated concreted is used. SCC leadsan

improved environment both for concrete workers #ordthe

people in the neighborhood due to a consideraldection in

noise levels. Also, the mineral admixtures used tle

production of SCC will not only reduce the indusitrivaste
but also enhance the properties of the concrete.

8. INDIAN ENVIRONMENTAL PROTECTION-

CONSTITUTIONAL PROVISIONS:

The Constitution 42nd Amendment Act, 1976 made the
express provision for the protection and promotafnthe
environment, by the introduction of Article 48-AdaB1-A (g)
which form the part of directive principles of taiolicy and
the fundamental duties respectively. Thus the Imdia
Constitution makes two fold provisions: "It sha# the duty
of every citizen of India to protect and improvee thatural
environment including forests, lakes, rivers anttiiife and
to have compassion for living creatures".
a) On one hand, it gives directive to the state f@ th
protection and improvement of environment.
b) On the other hand the citizens owe a constitutional
duty to protect and improve natural environment.

The Parliament of India has legislated various fmtsneeting
the international obligations in the direction abfection of
environment. The laws have to be enforced by thateSt
Pollution Control Boards, Central Pollution ContBoard and
Ministry of Environment and Forests. There aredhpencipal
Acts to be enforced by the regulators. Those are
« The Water (prevention and control of pollution) Act
of 1974,
e« The Air (prevention and control of pollution) Act,
1981; and
e The Environment (protection) Act, 1986.

The Ministry of Environment and Forests issues abert
guidelines pertaining to the Environment (Protettid\ct,
1986 which have to be followed by Central Polluti@antrol
Board and State Pollution Control Boards.
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9. OBJECTIVE OF ENVIRONMENTAL

MANAGEMENT PLAN (EMP):

The major objective and benefit of utilizing Enviroental
Impact Assessment (EIA) in project planning is t@vent
avoidable losses of environmental resources andiesal
through the development of a judicious and appatberi
Environmental Management Plan (EMP). EMP includes
protection / mitigation / enhancement measures el &s
monitoring.

In the process of planning , it is essential foergvproject to
formulate an EMP to ensure that resources are ustd
maximum efficiency and that each of the adverseattg
identified and evaluated, attenuated or where redui
compensated. Possible mitigation measures gendamnallyde:

» Changing project sites, routes, production techmglo
raw materials, disposal methods, engineering dssign
safety requirements.

* Introducing pollution controls measures, recyclamgd
conservation of resources, waste treatment, mamitor
phased implementation, personnel training, special
social services or community awareness and eduncatio

» Devising compensatory measures for restoration of
damaged resources, monetary compensations forcproje
affected persons, off-site programs to enhance some
other aspects of the environment or quality of &ite
the community.

Monitoring is required to evaluate the successadurfe (and
consequent benefits and losses) of environmentabgement
measures and subsequently to reorient the EMP.r&8ega of
the quality of an EIA and consequent environmental
management measures, they are of limited valuessnle
implemented. As experience has increased in usiiy E
process for environmental planning, the need aatifiation

for periodic monitoring in order to establish mewgyiul data
bases has become obvious.

The following are the measures to be taken for pesttice in
the construction industry:

9.1 During Construction Phase:

Measures to mitigate the adverse impacts due téotloaving
during construction phase.

a) Site preparation

b) Sanitation

c) Noise control

d) Construction equipment & waste

e) Storage of hazardous material/

materials
f)  Site security and Safety
g) Displacement of Population

dumping

9.2 During Operation Phase:

a) Collection and disposal facilities for emission,
wastewater and solid waste.

b) Routine monitoring of selected parameters.

c) Laboratory facilities.

d) Data handling, reporting, storage and retrieval
facilities, and feedback to facilitate future
planning.

e) Emergency action procedures and disaster
management procedures.

f)  Manpower for Environmental management.

CONCLUSIONS

One of the construction sector's major contribgida the
preservation of the environment and sustainableldpment
is reducing, reusing and recycling of the wasteemiats it
generates. Self-consolidating concrete is a promisi
technology that has found many successful apptioati
Although the concept of self consolidating concrieés been
around for a few decades, new products are stiirging and
better mix proportioning strategies are yet in depment
stage. The use of RCA in SCC provides dual advantag
deriving the benefits of both the materials as ¢hewmterials
reduce the impact of CO2 emissions apart from iwipgp
properties and thus making environmental friendtenals.
The absence of an established industrial standardS€C
allows more creativity in tailoring a mix to specifjob
requirements. At the same time, due to the lacktafidards,
producing successful mix depends on the expertis¢h®
producer/contractor. Therefore, it is clear thatucading
manufacturers and contractors is the first andiatstep in
expanding the use of RCA and SCC’s promising teldgyo
for sustainable development. Also, it is requirednicorporate
the sustainable construction standards in buildégglations.
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