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Abstract: In building construction, brick is the major 

ingredient used for construction. In the process of 

brick making, it has to be burnt in kiln which emits 

CO2 gas and pollutes the environment. Plastic wastes 

are non-biodegradable and its disposal has always 

been a problem. Therefore, replacing the bricks with 

an alternative material, i.e.bricks made from plastic 

wastes and some industrial wastes is the solution. The 

main objective of this paper is replacement of 

conventional bricks by eco-bricks, in this paper we 

are discussing three types of eco-bricks, (1) SPB (2) 

Eco-bricks (rubbish) (3) Ecoladrillo. Our main motive 

is to eliminate the plastic waste and some industrial 

waste from our environment by reusing it in the AEC 

industry. These types of bricks are used in low rise 

structures. 
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Ⅰ. INTRODUCTION 

(1) Silica Plastic Blocks (SPB) 

(a)Plastic Wastes (Shredded) 

Plastic bottles are increasingly becoming a menace 

to the environment due to the use of chemicals in 

the manufacture, use and disposal. It has resulted in 

pollution problems in waterways, landfills and 

continues to grow. Taking into account the increase 

of pollution new concept of eco bricks has been 

introduced .In this the plastic wastes are collected 

from municipal corporations, societies, hospitals, 

and other industries by singing MOU’s. 

(b)Foundary particles 

India is the second largest country in casting 

production with total of 10%the foundary sand 

used for it is dumped in the land fill. This waste 

sand can be recycled which gives 4.3 million 

metric tons of dumped waste. From One ton of 

sand reclamation we can get up to 300kg of dust. 

This comprises more ratio in silica plastic blocks. 

(2) Eco-Bricks (Rubbish waste) 

Plastic Bottles 

Plastics are key resources in circular economy and 

recycling after the end of useful life with economic 

value creation and minimal damage to environment 

is the key to their sustainable management. When 

these bottles are filled with sand, gravel and cork or 

wood particles, they have great insulating 

capability. These walls can absorb abrupt shock 

loads; being non-brittle they produce much less 

construction waste compared to conventional 

bricks. They also reported that compared to brick 

and concrete block walls, plastic bottle walls cost 

75% less. Being lighter, plastic bottle walls can be 

better against earthquakes due to the compaction of 

filling material in the bottles, they are 20 times 

more load resistant than conventional bricks these 

filling materials also make these walls bullet proof. 

These walls can also support themselves. For the 

test result comparison we have compared this eco- 

bricks with normal conventional bricks. 

(3) Ecoladrillo 

Plastic is a non-biodegradable material which takes 

hundreds of years to degrade itself. The global 

production of the plastic is 150 million tons every 

year. Earlier trend of recycling plastic bottles came 

into existence but it did not work efficiently. The 

recycling of the plastic can be done only 2-3 times 

after that the plastic tends to lose its strength. In 

fact 70% percent of the plastic is left as waste every 

year. This waste plastic leads to various problems 

such as landfill problem, and if disposed in water 

bodies it causes water pollution leading to the death 

of various aquatic lives. Hence there was a need to 

find any solution for this problem of disposal of 
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plastic. Later on plastic bottle bricks came in 

existence. This trend acted as a boon in the 

construction industry. It solved various major 

issues such as disposal of plastic, preservation of 

environment and providing shelter at low cost. 

Consequently these eco bricks have become a 

solution for all these problems all across the globe. 

 

 
Ⅱ. MATIRIALS USED 

(1) Silica Plastic Blocks 

(a) Plastic waste (shredded) 

Plastic Wastes obtained from municipal 

corporations, hospitals, industries are mostly High 

Density Polyethylene (HDPE),Polyethylene 

Terephthalate (PET),Low Density Polyethylene 

(LDPE),Polypropylene(PP).These are obtained 

from them by momentum of understanding. And 

these collected plastic wastes are shredded into 

small pieces which comprises small ratio in the 

silica plastic blocks. 

(b) Foundary sand dust 

It is obtained from the foundary casting 

plants. foundary sand is the combination of green 

sand ,dry sand , lome sand.in this green sand 

consist of clay and silica with water. Dry sand 

consist of silica, clay and sodium silicate. Lome 

sand consist of any type of sand and clay. This sand 

after casting becomes waste, which can be 

reclaimed and used in Silica Plastic Blocks in 

maximum ratio. 

(2) Eco-Bricks (Rubbish) 

(a) Pet Bottles 

PET is Polyethylene Terephthalate. Plastic bottles 

are used to store liquids such as water, soft drinks, 

oil, milk, medicine, and ink, etc., it provides good 

chemical resistance and a high degree of impact 

resistance and tensile strength. The maximum 

temperature it can bear is up to 200 degree Celsius. 

The biggest advantage of plastic bottles have over 

glass is their superior resistance to breakage. 

(b) Construction Demolition Waste 

These construction demolition wastes were 

produced while constructing a building and also by 

demolition of a structure. These wastes include 

materials such as concrete, bricks, wood and other 

wastes. As the volume of construction waste is 

huge the waste to be crushed, processed & reused 

as aggregate in building works. Moreover, the 

concrete and brick wastes can be crushed and used. 

Earlier these wastes were dumped in landfills 

unnecessarily. Broken bricks are used as a 

construction infill or as an aggregate for non – 

structural purpose. Brick masonry rubble contains a 

volume of 20% mortar. 

(c) Cement 

Cement is a binder used for construction of 

structures that sets, hardens and binds well to other 

materials. Portland cement is a basic ingredient of 

concrete, mortar and specialty grout used around 

the world. It is a fine powder produced by heating 

limestone and clay minerals in a kiln to form 

clinker, grinded and 2 to 3 percent of gypsum is 

added. 

(d) M-Sand 

Manufacturing Sand is a substitute of river sand for 

construction purpose. It is prepared by crushing 

hard granite stone up to its fineness and is of 

cubical shape. The size of manufactured sand is 

less than 4.75 mm. 

(e) Water 

Water is in a similar way like cement, an active 

component in mortar. For Cement-Sand mortar, 

without water no hydration can be attained, hence 

no strength can be achieved. Water is responsible 

for the workability of a fresh mortar. 20% of the 

overall weight of the cement and soil was used to 

determine the quantity of water to be used in the 

mix. 

(3) Ecoladrillo 

(a) Plastic Bottles (PET 600ml bottles) 

Polyethylene Terephthalate is the plastic used in 

the plastic bottles. It belongs to the polyester 

family. It is strong and durable so it can be reuse in 

construction industry. 

 

 
(b) Bagasse 

It is an eco-friendly property. It is produced as a bi- 

product from growing sugar cane. Bagasse is 

sustainably sourced with little or no environmental 

impact. It is 100% compostable and will 

breakdown to compost, if left in the natural 

environment. No additional additives or chemicals 

are needed to whiten or strengthen it. Quick 

replacement of crops with sugarcane being 

harvested in a single season. 
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(c) Flyash 

Flyash is a residue generated in a combustion and 

comprises the fine particle that rise with flue gases 

(finest of coal ash properties). It is a heterogeneous 

material. Flyash significantly improves concrete 

performance and also provides many benefits in 

cement and non-cement applications. It is ultimate 

solution to the storage and disposal problems of 

coal ash, preventing possible spills also reduces 

mercury pollution. 

 

 
Ⅲ PROCESS 

(1) Silica Plastic Blocks 

All gathered plastics collected are cleaned. After 

the cleaning waste plastics shredded into small 

pieces by shredding machine. The shredded plastics 

is premixed with the foundry sand dust in a manual 

drum by adding some water. Then the mixing and 

heating is done in an automated machine, there first 

it is mixed and heated at 200-250℃ then it 

becomes like a paste form. The paste form obtained 

is compressed in a brick mould machine, then it is 

cooled by water. After cooling process some 

finishing work is done on it like removing extra’s 

on the corners and joints. In silica plastic blocks 

water is only required in making phase for mixing 

and cooling, this block does not require process of 

curing after building it. 

(2) Eco-bricks (rubbish) 

Waste PET bottles were collected and construction 

demolition wastes were crushed them up to the 

most possible fineness. These wastes were filled 

into the PET bottles. It is compacted well without 

any voids by tamping each layer with 25 blows and 

the Eco-Bricks are ready. 

(2.1) Eco-Brick 

It is made up of plastic bottle filled up with 

construction demolition waste. 

(2.2) Composite Eco-Brick 

It is a brick casted with single Eco-Brick and 

cement mortar. 

(2.3) Conventional Prism 

For a size of 28 x 16 x 24 cm three normal bricks 

were placed in position and casted with cement 

mortar. 4.5 Eco-Brick Prism For the same sized 

prism 6 Eco-bricks were placed in the prism mould 

with 2 Eco-Bricks in each layer. 

(2.4)Water-Cement Ratio 

The cement mortar for the cubes were made of 1:3 

(Ordinary Portland Cement: sand) by weight with a 

water cement ratio of 0.6. 

(2.5) Casting of Specimens 

(2.5.1) Composite Eco-Brick 

It is prepared with a single Eco-Brick of size 500 ml 

bottle with cement mortar. The size of the 

Composite Eco Brick is 23 x 10 x 7 cm (Length x 

Breadth x Height). The weight before curing is 

0.037 kN. 

(2.5.2) Conventional Prism 

For a prism size of 28 x 16 x 24 cm, three normal 

bricks were placed in position and casted the 

weight of the conventional prism before curing is 

0.265 kN. 

(2.5.3) Eco-Brick Prism 

6 Eco-bricks were placed in the prism mould with 

2 Eco-Bricks in each layer for the same sized 

prism. The weight of the Eco-Brick Prism before 

curing is 0.256 kN. 

(3) Ecoladrillo 

Bagasse which was brought from the Morinda 

sugar mill was dried in the air. Empty capped 

bottles of uniform size (500ml) were collected from 

the cafeteria in the college campus. The bottles 

were washed with water and then dried in the air. 

Dry bagasse was filled into the bottles and was 

compacted with the help of a thin iron rod. After 

compaction the Bagasse in the bottle tightly the cap 

of the bottle was then closed tightly. Compaction 

test by standing on the bottle brick was done. As 

the bottle did not deform it was ready for further 

testing. Wooden cube (25.5×25.5×25.5) cm was 

prepared. . The wooden cube was painted black to 

make the surface smooth and dried it in the air. A 

layer of diesel was applied in the mould so that the 

cube can easily detach from the surface after 

drying. The cement mortar ratio for the cube was 

kept as 1:3 (OPC). A layer of 2cm was laid on 

surface of the mould and 25 blows were given with 

the help of the tampering rod. Three 500 ml bottles 

were laid on the surface of the mould. Another 

layer of the mortar was placed on the bottles 

covering them completely. 15 blows of tampering 

rods were given this time. Another layer of three 

bottles was placed on the mortar layer. In the same 

manner nine bottles were inserted in the mould the 

final layer of the mortar was finished properly to 
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attain smoother surface. The mould was left in 

open air to dry for 48 hours. On the third day the 

cube was taken out from the mould and was was 

kept in curing tank for 28 days. On the 28th day the 

cube was taken out from the curing tank. It was 

then dried in open air. Then the cube was placed in 

the digital compression testing machine between 

both the plates and the results were recorded. The 

load at which the cube breaks out was the 

maximum loading bearing capacity of that cube. 

Ⅳ COMPRESSION TEST 

(1) Silica plastic block 

The compression test is carried on the silica plastic 

blocks, the result is 2.5 times higher than the 

normal conventional bricks. 

(2) Eco-bricks (Rubbish) 

The Eco-Bricks were tested under Compression 

Testing Machine and the load carried by each is 

tabulated 

 
 

S.No 

. 

Brick Type Weight 

(kg) 

Load 

(kN) 

1 Conventional 
brick 

3.576 50 

2 Eco- 

Brick 

(500 
ml) 

1.586 115 

3 Eco- 

Brick 

(600 

ml) 

1.897 230 

 

The above graph shows an increase in load carried 

out by an Eco-Bricks. As the Eco-Brick size 

increases the load carried out by it also increases. 

90% increase in load carrying capacity of Eco- 

Bricks was observed compared to conventional 

bricks 

(2.1)Test for Composite Eco-Brick 

 

The Composite Eco-Brick is made 

with single Eco- Brick covered with cement 

mortar. After 28 days of curing the 

compressive strength is carried out. 

 
 

Compressive Strength Test of an 

Composite Eco-Brick 

 

 

 

 
Size (cm) 

 
Load (kN) 

Compressive 

Strength 

(N/mm2) 

Conventional 

Brick (19x 9x 9) 
 

50 

 
5.85 

24 x 10.2 x 7.5 

(500 ml Bottle) 

 
80 

 
6.54 

28 x 12.5 x 8.5 

(600 ml Bottle) 

 
120 

 
6.85 
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Compressive Strength of Conventional 

Brick and Composite Eco-Brick 

 

The graph shows that the Composite Eco- 

Brick shows an increase in compressive 

strength than the conventional brick. The 

strength of the Eco-Brick is more. Composite 

Eco- Brick shows 17% increase in strength 

than the conventional one. 

 

(2.2)Test for Prism 

 

The Eco-Brick prism is made with 

the size of about 28 x 16 x 24 cm with 6 

numbers of Eco-Bricks inside and the 

conventional one is made with 3 normal 

bricks. Load is applied on the prism under the 

compression testing machine until it bears the 

maximum load. 

Compressive Strength Test of an Prism 

 

 

Prism 

 

Load 

(kN) 

 

Compressive 

Strength 

(N/mm2) 

Conventional 

Prism 

(28 x 16 x 24) 

 

70 
 

3.13 

Eco-Brick prism 

(28 x 16 x 24) 

 

75 

 

3.35 

Compressive Strength of Conventional and Eco- 

Brick Prism 

Eco-Brick prism has 7% increase in 

strength when compared with the conventional 

prism. It shows that the Eco-Brick prism is more 

stronger than the Conventional prism and hence 

the Eco-Brick gives high strength. 

 

 

(3) Ecoladrillo 

 
Compressive strength for cube of 9 bottles 

(1cube) 
 

Curing 

Period 

number 

of bottles 

compression 

strength 

(MPa) 

28 
days 

9 48 

 

 

Ⅳ. CONCLUSION 

 

 By using silica plastic block as alternate 

for other conventional brick can be 

environmentally safe and we can attain 

more strength than red bricks. 

 SPB is environmentally safe because it is 

fully made of wastes. 

 PET Bottles also have a durability of 

more than 300 years which is more as 

compared to the standard bricks and 

these bricks are very thick. 

 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 CO2emission in 

manufacturing the clay Brick. 

 Eco-brick made by PET bottle filled with 

bagasse is cost efficient, Utilization of 

PET bottle bricks is Bio-Climatic and 

hence is a green construction. 
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 It is Eco-friendly as we make use of the 
waste materials in the project and which 

does not cause any harmful to the 
environment. 
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