International Journal of Engineering Research ISSN: 2348-4039
& Management Technology
March-2016 Volume 3, Issue-2

Email: editor@ijermt.org

www.ijermt.org

Plastic Bottle: A Step towards Green Building Construction
Mohammad Raza, Mrityunjay Kumar, Md. Amir Raza
Department of Civil Engineering
IIMT College of Engineering
Greater Noida
ABSTRACT:
One of the principle drawbacks in developing world house is high cost of the building. High cost of
essential prerequisites for building the houses in spots on where individuals are under destitution line, is
shaping a standout amongst the most noteworthy issues of individuals. Then again, urbanization
development will build junk particularly non-renewable ones. A suitable methodology for this
circumstance is utilizing some piece of urban refuse as required materials for building development
furthermore giving agreeable circumstance and suitable warm to build occupants. Plastic container is
considered as urban garbage with maintainability trademark which can be utilized as a material rather
than some ordinary material, for example, Brick in building development. This paper means to examine
the use of plastic containers as one of the urban wastage in structures development and that how it can
prompt practical advancement. It additionally says some courses for self-standing and protecting them in
warm and sound purposes of perspectives and some positive focuses which this material have versus
others. Toward the end, it inferred that in various variables, for example, time of execution, cost, load
limit, adaptability, decreasing waste and vitality productivity, plastic containers can be more successful
contrasted with some ordinary building materials, for example, brick, concrete and clay piece.
1. INTRODUCTION:
Plastics are delivered from the oil that is considered as non-renewable asset. Since plastic has the
insolubility around 300 years in the nature, it is considered as an economical waste and ecological toxin.
So reusing or reusing of it can be useful in relief of natural effects identifying with it. At the point when
the general public gets influenced, then it will be uneconomical for the country to make feasible
improvement.
Plastic
container can help to get a social value by maintaining a strategic distance from the hole between the rich
and the destitute individuals in the general public. With populace development in today's reality, the need
to the building has expanded and to react to this request, the nation’s tend to utilize the mechanical
building materials and decrease the utilization of indigenous and customary materials. These components
despite expanding the vitality utilization in the business area; they can likewise raise the expense of
homes and are considered as the obstruction for clients to get the essential needs of the life.
2. OBJECTIVES:
a)
To assess the likelihood of reusing waste PET (Polyethylene terephthalate) containers.
b)
To examine the mechanical conduct of the unit.
c)
To test and analyse the compressive quality of brick bottle with brick.
3. SUSTAINABLE DEVELOPMENT:
Sustainable Development (SD) is the improvement which addresses the issues of the present without
trading off the requirements of future eras.
Plastic bottle is considered as a practical material which can help in accomplishing the SD. Utilizing the
plastic container can take after the destinations of SD. It can keep away from the asset exhaustion, help
with ensuring the earth; anticipate or diminish the natural corruption process, for example, land filling
through reusing procedure and it can help to get a social value by maintaining a strategic distance from
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the hole between the rich and the needy individuals in the general pub.

Fig. 1 Face of SD at current time

Fig. 2 Alternative face of SD in

future
4. SPECIFICATIONS OF THE PLASTIC BOTTLE AS A BUILDING MATERIAL:
Regular numerous trashes are created in different segments. Plastic bottles as a sort of garbage delivered
a great deal ordinary can be utilized rather than some development materials, for example, Brick. It is so
fascinating to be expressed that the Plastic bottles has as same quality as Bricks, earthenware square and
solid piece yet with the distinction that the Plastic bottle has got loads of preferences as well.
Table I demonstrates the correlation between the divider part worked by various sort of materials, for
example, Plastic bottle, clay and cement.
4.1. GREAT DEVELOPMENT CAPACITY:
The dividers worked by these containers are lighter than the dividers worked by Brick and piece, and that
makes these structures to demonstrate a decent reaction against tremor. Because of the compaction of
filling materials in every jug, resistance of every jug against the heap is 20 times higher contrasted with
Brick. What's more, these packed filling materials, makes the plastic container to be kept from passing
the shot that makes the working as an impenetrable haven.
The other component that makes the container divider as a perfect divider is its self-supporting
property such that the jugs are set on each other creased. A cross-shape link front and back of the
jug will bring about the contentions among them and this makes the entire unit that causes the links
to make break even with powers against each other. The Figures 3 and 4 show the states of jugs and
that how they ought to be put on each other individually which were reproduced in 3D Max
programming.

Fig. 3 Shape of plastic bottles

Fig.4 the way of putting the bottles on each other

4.2. MINIMAL EFFORT:
Building a house by Plastic bottles utilized for the dividers, joist roof and solid segment offers us 45%
decrease in the last cost. Detachment of different parts of cost demonstrates that the utilization of nearby
labour in making restrain boards can prompt cost diminishment to 75% contrasted with building the
dividers utilizing the Brick and solid piece. It must be noticed that the advanced labour can prompt
lessening the development time and the relative costs additionally get to be lower.
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4.3. SUITABLE WARM CONDUCT:
For protection of these boards against the trading of warmth, the imaginative arrangement is filling every
container by three layers. Front and back of the jug ought to be filled by sand and conservative rock and
the centre of jug to be filled by plug or wood particles.
Plug is considered as an impervious protection that is utilized as a part of chamber parts for hindering the
jug and glass. Around 60% of the world aggregate creation of plug are utilized as the jug tops , and are
tossed in the wake of being utilized that can be utilized as reused item as a part of these boards which can
bring a decent and powerful work. For building the board, the assortment of materials custom-made to
fancied area can be utilized. Be that as it may, the material that cause to a decent result is mud. The mud
can be utilized as either covering or blend of mud and wood molecule to fill the pores between the jugs
and expand the magnificence.

Table. I
Comparison between the walls by bottles panel, ceramic
Brick and concrete Brick

Factors
Time and speed
of execution
1
Material and
equipment costs
2

Transportation
costs

Considerations

Bottle
Panel

5 people’s
team-one
working
day

15%
faster

Implementation
Saving in
and installation cement,
of materials and water, grinder
equipment
and fitting
Displacement
in the building

Lighter
and higher
volume, easy
and
cheap
displacement

3
Execution cost

Using
calculations
of panel

Less
manpower
and
indigenous

4
5

Strength
and
load capacity
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20
times
more than

Ceramic
Brick
120 m2

Concrete
Brick
Less than
100 m2

More
weight,
more
material
s

More
weight,
more
material
s

Greater
weight and
less volume,
hard
and
costly
displacement

Greater
weight and
less volume,
hard
and
costly
displacement

More
More
human human
resources- the resources- the
higher
higher cost
cost
Greater
wall

Greater wall
thickness,
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brick

Resistance to
earthquake

6
Cleanness and
beauty of work

7

Earthquake has
a
direct
relationship
with the weight of
each structure

thickness,
lower
strength

lower
strength

Low and
integrated
weight
without falling
debris

High weight
and loss
of
material

High
weight
and loss
of
material

Very
clean
execution, no
construction
waste

High
volume of
construction
waste

High
volume of
construction
waste

Flexibility

High
flexibility

Low
flexibility

9 Material waste

No
wastage

High and
unusable

8

High and
unusable

4.4. NON-FRAGILE TRADEMARK:
Utilizing the non-fragile materials can decrease development waste. Dissimilar to Brick, Plastic bottle is
non-weak. So because of the frangibility property, the rate of creating development waste in Brick is
more than plastic containers.

Fig. 6 Brittleness characteristic of the brick
4.5. RETAINS SUDDEN STUN LOADS:
Adaptability is a trademark which makes the building's execution higher against the sudden burden. Since
the plastic containers are not delicate, they can be adaptable and endures sudden burdens without
disappointment. This trademark can likewise expand the building's bearing limit against the seismic
tremor.
4.6. GREEN CONSTRUCTION:
Plastic containers can bring about the green development by sparing vitality and assets, reusing materials,
minimizing the discharge, having huge operational reserve funds and expanding work place profitability.
5. METHODOLOGY:
In this study, the initial step taken was gathering of waste PET (Polyethylene terephthalate) bottles from
stores, waste authorities and different possible resources. Once the jugs are gathered they must be loaded
with nearby accessible soil in order to give them the auxiliary quality. In our exploratory work we have
taken 60,100 and PAN network size soil which is initially screened by a strainer shaker appropriately in
order to evacuate any undesirable remote substantial size particles. Once all the gathered jugs are loaded
with this readied soil and packing it in portion they are firmly topped and fixed. Presently to check the
auxiliary quality different tests are performed and examination is made against those for a Brick. A
relative monetary examination is additionally done.
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Fig. 7. Process Steps of methodology adopted

Fig. 8. Test applied on a waste PET bottles filled
with soil and sealed tightly

6. EXPERIMENTAL TESTING:
Compressive quality test for every jug was resolved on all-inclusive testing machine and the normal
worth was considered for examination. Weight of void PET containers and totally filled PET bottles were
noted and measure of soil utilized was ascertained for the same. Also, compressive quality of Brick was
ascertained by taking the normal worth and the outcomes were looked at and investigated.
The recipe utilized is:
Compressive quality =P/A (N/mm2) Where P = Load at disappointment in N.
Load

Area

Compressive

(Kg)

(mm2)

13000
13000
13001
13000
13002
13011
13005
13023

14202.5
14205
14201.9
14201.6
14202.5
14202.1
14201.9
14202.8

Strength
(MPa)
8.98
8.977
8.98
8.97
9.11
8.98
8.98
8.98

Average

8.99

7. ENVIRONMENTAL IMPACTS OF REUSING THE BOTTLE PANELS IN BUILDING:
Reusing the Plastic bottle is considered as feasible utilization design which has a criticism circle after the
utilization. The example won't prompt the waste which implies it takes after the reusing and reusing
process. Figure 8 Reusing process in reasonable utilization example can spare significant measure of
exemplified vitality which would somehow or another be squandered. So utilizing plastic containers as a
part of building development can have huge part in sparing high typified vitality because of their reusing
This noteworthy diminishment in typified vitality can prompt alleviation of a worldwide temperature
alteration; decreasing asset utilization and lessening of biodiversity and in the long haul thought can
enhance assembled environment and human wellbeing.
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Fig. 9 Sustainable utilization design
The jug board innovation mitigates the carbon outflow discharged amid the preparing of a common
Brick. The measure of bond utilized for the building's divider can be lessened by this innovation which
can decrease the warmth era from the concrete industrial facilities. This prompts decreasing the outflow
of nursery gasses which mitigates an unnatural weather change and in the long haul forestalls ozone
consumption.
This material can likewise be utilized for the building's rooftop which prompts a superior protection
contrasted with the traditional rooftops. It can bring about to bringing down warming and cooling cost.
Consequently, it can be reasoned that the container Brick is a great deal more vitality effective than the
earth Brick.

8. CONCLUSION:
From the above trial perceptions, we can gather that no curing time is required if waste PET bottles are
utilized as building material when contrasted with Bricks which require 28 days curing time.
Additionally, while heating of Bricks there is a noteworthy issue of carbon emanation which is irrelevant
in utilizing PET containers. PET bottles for the most part have a solidness of more than 300 years which
is more when contrasted with standard Bricks. Expense of development if there should arise an
occurrence of Brick container is more prudent than standard Bricks. Weight of a unit bottle Brick was
observed to be not as much as that of a standard Brick. Compressive quality of the bottle Brick is
additionally almost level with than that of a standard Brick. Accordingly, we can presume that utilizing
the idea of Brick containers is financially savvy, vitality proficient and industrially plausible. Utilizing
PET containers is additionally Bio-climatic and hence we can say it is a Green development.
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