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Abstract: 

 Wall structure plays important roles in supporting the superstructures, Most of the construction of house use bricks and mort ar 

which consists of cement, aggregates and water as the materials to build  the structure of wall. However, cement and bric ks 

manufacturing p rocess will contribute to a h igh emission of carbon dioxide (CO2) which may lead to global warming. Therefore,  

to find an alternative solution to reduce this environmental problem. The alternative way that can solve the problem is by 

replacing the use of bricks in building construction by plastic bottle bricks. Reuse of these non -biodegradable plastic bottles not 

only can solve the environmental problem, but it can  also reduce the pollution. The main  concern of th is project is the stren gth of 

bottle bricks. Therefore, there were two types of experiments were used to evaluate the properties of bricks and plastic bott le 

filled with sand which are compression test and temperature test in indoor and outdoor of wall structure. 
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I.           INTRODUCTION 

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 

reusing plastic bottles may seem safe, but a chemical found in 

reusable plastic bottles, known as biphenyl A, is suspected of 

posing a health risk to human beings. Waste plastic bottles are 

major cause of solid waste disposal. Polyethylene 

Terephthalate is commonly  used for carbonated beverage and 

water bottles. This is an environmental issue as waste plastic 

bottles are difficult to biodegrade and involves processes 

either to recycle or reuse. Today the construction industry is in 

need of finding cost effective materials for increasing the 

strength of structures . 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. 
 

PET PLASTIC 

 

Full name: Po lyethylene terephthalate 

Molecular Formula: C10H8O4 

Composition: Po lyester of terephthalic acid and 

ethyleneglycol.2, 3 
 

Properties: 

 

1. White or light cream material 

2. Density 1.33220 gm/cm3 

3. Melting point.-255 to 2650C 

4. Solubility- Insoluble in water 

5. It is heat resistant and chemically stable. 
 

USES: 

 

1. PET is used for high impact resistant container. 

2. Used for packaging of soda, edible oils and Peanut butter. 

3. Used for cereal box liners. 

4. Microwave food trays. 

5. Used in medicine fo r plastic vessels and for implantation 
 

 

 

Advantages of Reuse of PET bottles: 

 

  Since p lastic is non biodegradable, toxic, highly  

resistant to heat and electricity (best insulator) and not 

recyclable in true sense, plastic pet bottles use in bottle brick 

technique will provide the fo llowing benefits: 

 Waste management 

 Environmental protection 

 Cost effective 

 Job creation 

 Shock resistant 

 Long lasting 

 Reduced carbon emission 

 Energy Efficient  

 

II. METHODOLOGY 

BOTTLE BRICK TECHNOLOGY 

  

 Capped Pet bottles will be co llected from Garbage.  

 The bottle will then be tightly packed with sand or 

mud and capped. 

 These sand filled  or mud filled  bottle will work like 

brick. According to the size of hut,pet bottles will be 

required. 

 Foundation will be laid down with bottle b ricks and 

cement(concrete). 

 Windows and door will be framed of wood or iron.  

 Position of beams for holding roof and roofing with 

cemented sheet/tin sheet, for complet ion will be laid.  

 At the time of roofing solar bomb (bottle filled with 

bleaching powder solution)will be fitted on the roof 

for light source. 

 Levelling of the floor with brick bottles will be done. 

 Inner and outer wall will be p lastered. 

 After that the house will be painted and ready to live.  

 

III. EXPERIMENTAL WORK  

 

Construction by using plastic bottles requires some of 

the basic materials which ensures a stable, eco-friendly 

structure so that testing of bottle, soil, cement, nylon rope, 

water etc. in laboratory. Tested materials used in construction 

of wall or cube for determine its loading capacity.  
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Materials needed for Bottle masonry construction are:  

 

a) Soil,  

b) Plastic bottles,  

c) Cement, 

 d) Nylon rope,  

e) Water  

  

Testing of Soil as Filler Element:  
 

Soil is the basic element in any construction project so before 

using it in any project it should be study the basic properties of 

the soil and go through different tests like Sed imentation test, 

Dry Sieving Test, Plastic limit test, Moisture content test, 

liquid limit test, cohesion.  

 

Testing of Plastic Bottle as Bonding Element :  
 

Plastic bottles are used as a fundamental element, so we have 

gone through every property of the PETE bottles so as to 

ensure a stable structure. 

 

Compressive Test: 

 

The two methods for determin ing the compressive 

strength of masonries were adopted. The unit testing (single 

bottle test) method was carried on 2 PETE bottle units, using a 

bending testing machine 600KN capacity, While the bottles 

wall testing method (Bottles wall test) was carried on 8 PETE 

bottle cube specimens, using one hydraulic jack, individual 

capacity 600kN, stroke 150mm, a manual operated high 

pressure pump. A pair of iron plate support was used to 

accommodate the testing process at top and bottom. 

  

Single bottle test method: 

 

First, clean the bearing surface o f the p late to remove 

any loose grit.  Put the PETE bottle specimen in the testing 

machine relatively to its longitudinal axis; at  the centre 

coinciding with the axis of the machine as shown in fig 1. 

Make a final check of the correct positioning, and then apply 

the load up to failure. Consider the first crack that appears on 

the PETE bottle specimen as the failure point. Stop the 

machine and record the cross section area of the PETE bottle 

in contact with the platen using a vernier caliper. Record  the 

maximum loads at failure as well as the rate of loading (N). 

The crushing strength is calculated as:  

 

Compressive Strength=  

 

 
Fig.1: Single PET bottle test 

 
Fig.2: Bottle cube while testing 

 

IV. METHOD OF CONSTRUCTION 

1. A wooden frame of 30cm x 30cm x 30cm 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. After placing bottles layer space between bottles filled 

by cement mortar then similarly  make another bottle layer 

as per design of cube.  

 

3. A wooden frame was removed after 24 hour from 

completely casted cube. Finally curing of casted cube for 

7 &   28 days.  

 

 
Fig.3 First layer with PET bottles  

  

 
Fig.4 Wall construction with bottle bricks  
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V. RESULT AND DISCUSSION 

Table 1: Result of Compressive test of cube casted with bottle 

and   brick 

 

Table 2: Thermal Comfort Parameters of Plastic Bottles Filled 

with Sand  

 

Plastic bottle eco-house 

Parameter 8am 1 pm 5 pm 

Indoor 

temperature(℃) 
29.7 38.4 32.1 

Outdoor 

temperature(℃) 
27.6 41.7 34.8 

Difference(℃) 2.1 -3.3 -2.7 

 

 

 
Fig.5 Measuring Atmospheric temperature using sensor 

  

Table 4: Cost Analysis of 10m
2
 Brick Masonry Wall 

SI. 

No 
Quantity Material Rate Per Amount(Rs) 

1 Brick 
1150 

nos. 
6 Rs 1 no. 6900 

2 Cement 6 bags 
340 

Rs 
1bag 2040 

3 Sand 0.572 m
3  320 

Rs 
1m3 200 

Total Rs 9140 

Table 5: Cost Analysis of 10m
2
 Bottle Masonry Wall 

VI. CRAFTING 

This paper also includes glass bottles can offers various 

aesthetic values and it can provide some designing around 

construction and bring in light. These crafting are done eco-

friendly. 

 
Fig.6 Crafting of pet bottles  

 

 
Fig.7 Crafting of g lass bottles 

 

VII. CONCLUSION 

1. 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.  

 

2. 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.  

 

3. Generally the bottle houses are bio-climatic in design, 

which means that when it  is cold outside is warm inside and 

vice versa. 

 

4. Cost compression between bottles wall is roughly half than 

conventional brick masonry. i.e ., Total cost of 10 m2 Brick 

SAMPLE 

TYPE 

 

 

 

SPECIMEN 

(Cubes) 

 

 

COMPRESSIVE 

STRENGTH N/mm 

 

7
th

 Day 

 

28
th

  Day  

Cube 

constructed 

with bottle 

brick 

1  

1.87 
2.45 

 

2 

 

1.80 
2.6 

 

3 

 

1.98 
2.64 

 

Cube 

constructed 

with normal 

brick 

 

1 
1.86 2.31 

 

2 
1.88 2.49 

 

3 
1.58 2.24 

SI. 

No 

Quantity Material Rate Per Amount(Rs.) 

1 Plastic 

Bottle  

1572 

nos. 

0.5 

Rs 

1 no. 790 

2 Cement 7 bags 340 

Rs 

1bag 2380 

3 Sand 0.636 

m
3  

320 

Rs 

1m3 200 

4 Labour 

Work 

4 No’s  300 

Rs 

1person 1200 

Total Rs 4560 
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masonry wall is 9140 Rs. and total cost of 10 m2 Bottle 

masonry wall is 4560 Rs. (Table 4&5).  
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