
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 03, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 101 

Eco-Friendly House Construction using Pet Bottles 

Sheshnath Nishad1 Vikrant Parthe2 Sanjay Rathod3 Vikash Yadav4 Prof. Neha Badiger5 
1,2,3,4B.E. Student  

1,2,3,4Department of Civil Engineering 

Abstract— Today the construction industry is in need of 

finding cost effective material for increasing the strength of 

structure. In India, most of the construction is done using 

bricks and they are one of the major ingredients in building 

material used for construction. In the process of brick making, 

bricks are burnt in kiln which introduces the emission of CO2 

gas in major quantity which pollutes the environment. Also 

studies find that as many as 65 million empty plastic water 

bottles per year end up as garbage in landfill sites. To 

overcome all the environmental problems of bricks, they are 

replaced by waste bottles. This project deals with the 

possibility of using waste PET (Polyethylene Terephthalate) 

bottles as a partial replacement over bricks. The main 

objective of this project was to work on the strength of bottle 

bricks. Therefore compressive tests were performed on bottle 

bricks with different composition of sand and soil. The 

compression test was prepared for 250ml, 600ml and 1000ml 

sizes of bottle-bricks filled with either fine or coarse soil. 

Various cubes are casted using bottle bricks with different 

compositions and tests are performed on them. As a result, all 

the bottles are achieving greater strength over the permissible 

limit required for burnt clay bricks. From these results it can 

be concluded that plastic bottle construction have a potential 

as a wall construction material and can be efficiently used for 

economic house construction. 
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I. INTRODUCTION 

Today urbanization is very rapid in its way. The urbanization 

delivering modernization for human life but changing the 

environmental aspects. At present environment around us is 

completely filled with toxic plastic waste posing serious 

problem to nature. The generation of particular amount of 

PET tends to recycling of only 1-2% of that amount. Plastic 

bottle are considered as non-renewable sources. It has 

insolubility about 300 years perhaps if it is used in walls with 

soil and sand it can play as sustainable material. So it is very 

necessary to take a creative action toward the concept of 

bottles in place of conventional bricks in construction. The 

objective of this paper is to introduce characteristics of this 

product and respective benefits in building construction. The 

detailed comparison of characteristics with convectional 

brick, mortar and cost of brick with bottle brick. Today the 

technology developed in great scale that the utilization of 

renewable resources is made possible which protect 

environment. Also technology permits bottles in 

construction. By using the bottle brick the carbon emission 

happen during baking of an ordinary Indian standard bricks 

can be reduced. Using recycled materials such as bottles to 

create building projects is a great way to reduce costs on a 

build, educate the local community about recycling and also 

benefits the environment. 

Plastic bottles are increasingly becoming a menace 

to the environment due to the chemicals used in the 

manufacture, improper use and disposal. As noted by Plastics 

Industry (2011) reusing plastic bottles may seem safe, but a 

chemical found in reusable plastic bottles, known as Biphenyl 

is suspected of posing a health risk to human beings. As only 

regional products are used the houses are cheap and can be 

afforded even by poor families. Additionally the method has 

so far proven to be earthquake resistant and allows short 

construction periods. It also mentions some ways for self-

standing and insulating them in thermal and sound points of 

views and some positive points which this material have 

versus others. 

Plastics are produced from the oil that is considered 

as non-renewable resource. Because plastic has the 

insolubility about 300 years in the nature, it is considered as 

a sustainable waste and environmental pollutant. So reusing 

or recycling of it can be effectual in mitigation of 

environmental impacts relating to it. It has been proven that 

the use of plastic bottles as innovative materials for building 

can be a proper solution for replacement of conventional 

materials. The use of this material has been considered not 

only for exterior walls but also for the ceiling of the building. 

II. EXPERIMENTAL WORK 

 Experimental Work Consist of two test 

1.1) Compression Test on Bottle Brick. 

1.2) Compression Test on Bottle Cube. 

1.1) Compression Test on Bottle Brick. 

1) Procedure to make bottle brick: 

1) Collect Clean & Dry Waste Plastic Bottle. 

2) Fill the Bottle with fine sand or silty soil upto its 1/3rd 

height. 

3) Then use the wooden stick or steel rod to compact the 

sand 

4) Fill the bottle fully with heavy compaction. 

5) Close the bottle tightly. 

A. Experimental Testing 

Compressive strength test for each bottle was determined on 

universal testing machine and the average value was 

considered for analysis. Weight of empty PET bottles and 

completely filled PET bottles were noted and amount of soil 

used was calculated for the same. Similarly, compressive 

strength of brick was calculated by taking the average value 

and the results were compared and analysis. 

The formula used is: 

Compressive strength =P/A (N/mm2) 

Where 

P = Load at failure in N. 

A = Area subjected to compression in mm2 
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Fig. 1: Compression Test on Bottle Brick 

III. RESULTS 

SIZE OF 

BOTTLE 

FINE SAND 

(75 – 425 )µ 

SILTY SOIL 

( < 75µ ) 

250ml 11.9 MPa 8.5 MPa 

600ml 10.1 MPa 7.9 MPa 

1000ml 8.1 MPa 6.3 MPa 

Table. 1: Result Obtained From Compression Test on Bottle 

Bricks 

600ml Size 

of 

Bottle 

 

MIX PROPORTION 

(FINE SAND & SILTY SOIL) 

50% FINE 

SAND 

& 50 % SILTY 

SOIL 

70 % FINE 

SAND & 30 % SILTY 

SOIL 

1 10.3 MPa 9.3 MPa 

2 9.98 MPa 8.7 MPa 

3 10.2 MPa 8.8 MPa 

Table 2: Result Obtained From Compression Test on Bottle 

Bricks of 600ml Size 

A. Compression Test on Bottle Cube. 

1) Procedure to Make to Bottle Cube 

1) A wooden frame of (30cmx30cmx30cm) was used for 

casting cube of plastic bottles and bricks. The inner 

surface of a wooden frame properly oiled so that casted 

cube can easily separate from frame work without stick 

it. 

2) Place First Layer of Concrete mix M25 of thickness 4.5 

cm. 

3) Attach the Bottle with one another by using Nylon rope 

before laying them on the mortar layer. 

4) After placing the Bottle layer space between bottles filled 

by concrete mix and then similarly make another bottle 

layer. 

Place 3 layer the bottle in a cube with concrete mix in 

between them. 

 
Fig. 2: Pet bottles attached by nylon rope 

 
Fig. 3: (300mmX300mmX300mm) wooden 

Frame mould 

 
Fig. 4: Placing first layer of bottles 

 
Fig. 1: Cube Casting 



Eco-Friendly House Construction using Pet Bottles 

 (IJSRD/Vol. 6/Issue 03/2018/026) 

 

 All rights reserved by www.ijsrd.com 103 

 
Fig. 6: Concrete Cube under Universal Testing Machine 

Sr. 

No 
Sample Type 

L 

(cm) 

B 

(cm) 

H 

(cm) 

Area 

m2 

Weight 

(kg) 

Density 

Kg/m3 

Failure 

Load 

(KN) 

Compression 

Strength 

1 
Bottle Arranged 

Alternatively 
30 30 30 0.09 52 1925.92 181 2011.11 

Table 1: Result of Compressive Test of Cube Casted with Bottle & Brick after 7 Days 

Sr. 

No 
Sample Type 

L 

(cm) 

B 

(cm) 

H 

(cm) 

Area 

m2 

Weight 

(kg) 

Density 

Kg/m3 

Failure 

Load 

(KN) 

Compression 

Strength 

1 
Bottle Arranged 

Alternatively 
30 30 30 0.09 56.7 2100 303 3366.67 

Table 2: Result of Compressive Test of Cube Casted with Bottle & Brick after 28 Days 

IV. CONCLUSION 

1) As per “IS 1077-Common Burnt Clay Building Bricks-

Specification” minimum compressive strength of 

standard brick is 8.5 MPa Experiment gives strength of 

600 ml bottle brick about 10.1 MPa (Table 2). 

2) Bottle brick can replace the standard burnt clay brick as 

bottle brick cube gives more strength than the cube 

casted with burnt clay brick. 

3) Use of innovative materials with sustainable application 

such as plastic bottles can have considerable benefits 

including finding the best optimization in energy 

consumption of the region, reducing environmental 

degradation. 

4) Reusing the plastic bottles as the building materials can 

have substantial effects on saving the building embodied 

energy by using them instead of bricks in walls and 

reducing the CO2 emission in manufacturing the cement 

by reducing the percentage of cement used. Plastic 

bottles wall have been less costly as compare to bricks 

and also they provide greater strength than bricks. 
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