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ABSTRACT 

Plastic is a non-bio-degradable substance which takes thousands of years to decompose that creates land as 

well as water pollution to the environment. The quantity of plastic waste in Municipal Solid Waste (MSW) is 

expanding rapidly. It is estimated that the rate of usage is double for every 10 years. Plastics are rapidly 

growing segment of the municipal solid waste. Disposal of waste materials including waste plastic bags has 

become a serious problem. Amount of waste plastic bags being accumulated in 21st century has created big 

challenges for their disposal. The waste plastics in house hold is large and increases with time. In each country 

waste consumption is different, since it is unaffected by socioeconomic characteristics and waste management 

programs, but the level of plastics in waste consumption is high. In order to overcome this issue, we have to use 

it in effective way. This project is about recycling waste plastics into pavement blocks and study their 

characteristics. Pavement blocks are perfect materials on the pathways and streets for simple laying and 

finishing. Here the strength properties of pavement blocks comprising of waste plastics and the design 

considerations for pavement block incorporating waste plastic bags is presented. It will be a boon to modern 

society and environment. The main aim is to use the plastic nature in construction fields with limited additions. 

It will be definitely a cost economical and can be applied in different form. Polyethylene (PE) bags are cleaned 

and added with fine aggregate at various ratios to obtain high strength bricks that possess thermal and sound 

insulation properties. This is one of the best ways to avoid the accumulation of plastic waste. It also helps to 

conserve energy, reduce the overall cost of construction and hence in this project, an attempts made to 

manufacture the plastic sand bricks by utilizing the waste plastics. 

Key words: Plastic waste, low density polyethylene, polyethylene properties, plastic sand paving 

block, paving block. 

 

INTODUCTION 

Plastic is one of the daily increasing useful as well as a hazardous material. At the time of need, plastic is found 

to be very useful but after its use, it is simply thrown away, creating all kinds of hazards. Plastic is non-

biodegradable that remains as a hazardous material for more than centuries. The waste plastic will be large in 

household time. In many countries the compositions of waste is different, that it is affected by the 

socioeconomic characters, waste management programsandconsumption patterns, but generally the level of 



 

2 | P a g e  

plastic in the waste composition is high. Recycling the plastics has advantages since it is widely used and has a 

long service life, which means that the waste is being removed from the waste stream for a long period. Hence, 

these waste plastics are to be effectively utilized. Today, it is impossible for any vital sector to work efficiently 

without usage of plastic starting from agriculture to industries. Thus we cannot ban the use of plastic but the 

reuse of plastic waste in building constructions, industries are considered to be the most practicable applications. 

MATERIALS USED 

A. Waste plastics 

Plastics are commonly used substances which play an important role in almost every aspect of our lives. The 

widespread generation of plastics waste needs proper end- of-life management. The highest amount of plastics is 

found in containers and packaging’s (i.e. bottles, packaging, cups etc.), but they also are found in durables (e.g. 

tires, building materials, furniture, etc.) and disposable goods (e.g. medical devices). Diversity of plastics 

applications is related with their specific properties, low density, easy processing, good mechanical properties, 

good chemical resistance, excellent thermal and electrical insulating properties and low cost ( in comparison to 

other materials). It is important to only select the correct type of plastic. This is because different types of plastic 

melt and burn at different temperatures and have different physical qualities. 

TABLE I PROPERTIES OF PLASTICS POLYETHYLENE 

S.NO EXPERIMENTS  

1. Density at 23
0
C .958 

2. Elasticity modulus 9 

3. Tensile creep strength 8 

4. Bending creep modulus 1 

5. Tensile strength at  23oC 2 

6. Elongation at break (%) >600 

7. Thermal conductivity 0 

8. Ignition temperature 3 

This results were obtained from official website central institute of plastic engineering and technology, Chennai, 

India 

 

Fig : Waste plastics 
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B. River sand  

Sand is naturally occurring granular material which is composed of mineral particles and finely divided 

material. The composition of sand varies depending on the local rock conditions and sources, but the most 

constituent of sand in inland continental settings and non-tropical coastal region is silica dioxide (Sio2) in the 

form of quartz. The second commonly used sand is the calcium carbonate, for example aragonite, which has 

mostly been created, over the past half billion years, by various forms of life, like coral and shellfish. Sand are 

now used in all the construction process. 

TABLE II PROPERTIES OF RIVER SAND 

S.NO EXPERIMENTS RESULTS 

1. Natural Water Content (%) 10.7 

2. Specific Gravity 2.48 

3. Unit Weight (g/cc) 1.59 

4. Fineness modulus 2.89 

 

The properties of the River sand were obtained by various tests conducted in our college laboratory including 

Standard proctor test. 

 

Fig : river sand 

 

CONTROL MIX DESIGN 

In order to find the plastic sand paving block that they possess high compressive strength with various mix 

proportions are made and they are tested using compressive testing machine. The mix proportion were in the 

ratio of ( 1:2, 1:3, 1:4 ) These are the ratio which represent the plastic, river sand respectively. 

DESIGN PROCEDURE 

In first step we should collect the waste plastic bags and the polyethylene bags are sorted out and remaining are 

disposed safely.  
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Next the collected waste bags are cleaned with water and dried to remove the water present in it after this the 

plastics are burned out by using stones and firewood. The stones are arranged to hold the drum and the firewood 

is placed in the gap between the stones and it is ignited. The drum is placed over the above setup and it is heated 

to remove the moisture present in it. Then the plastic bags are added to the drum one by one and the river sand is 

added to the plastic when it turns into hot liquid.  

The sand is added is mixed thoroughly using rod and trowel before it hardens. The mixture has a very short 

setting hence mixing process must not consume more time on the other hand the process should be complete.  

These mixtures is then poured in to the paving block mould and they are compacted using steel rod and surface 

is finished using trowel. Before placing the mixture into the mould, the sides of the mould are oiled to easy 

removal of paving block. 

TESTS ON PAVING BLOCK 

A. Compression strength test 

The cube specimens was placed in compression testing machine and the load is to be applied without shock and 

increased continuously at a rate of approximately 140 kg/cm2 min untilthe resistance of the specimen to the 

increasing load breaks down and no greater load can be restrained. The maximum load applied to the specimens 

is to be recorded and the appearance of the brick and any unusual features in the type of failure is noted. 

Compressive strength =     Maximum load /  Area of the specimen 

                                    =  P/A 

Where,  

P -Maximum load (kN)  

A - Area of the specimen (mm
2
) 

Comparison of compressive strength of Plastic sand paving block possessing various ratios 

 

S. No Plastic Sand Ratio Compressive Strength(N/mm
2
) 

1. 1:2 4.38 

2. 1:3 4.45 

3. 1:4 5 
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Fig : Compressive strength for plastic sand paving block 

B. Water absorption test 

In this the bricks first weighted in dry condition and they are immersed in water for 24 hours. After that they are 

taken out from water and they are wipe out with cloth. Then the difference between the dry and wet bricks 

percentage are calculated. 

Water absorption =      {[W2 – W1] / W1} x 100  

 Where,  W1  =          Weight of dry brick (kg)  

          W2  =          Weight of wet brick (kg)   

                    

   Fig : Dry brick weight                                                      Fig : Wet brick weight 

Water absorption for various type of bricks 

S. No TYPE OF BRICK WATER ABSORPTION 

1. Fly ash 8.012 

2. Burnt bricks 9.086 

3. Plastic sand 1.10 
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Water absorption for various types of paver blocks 

S. No TYPES OF PAVER BLOCKS WATER ABSORPTION 

1. Plastic sand 1.082 

2. Ordinary 3.709 

 

 C. Efflorescence test  

The presence of alkalis in bricks is harmful and they form a grey or white layer on brick surface by absorbing 

moisture. To find out the presence of alkalis in bricks this test is performed. In this test a brick is immersed in 

fresh water for 24 hours and then it's taken out from water and allowed to dry in shade. The plastic sand brick 

has low alkali content and so a little white patch is formed over the surface. 

 

Fig : Efflorescence test on plastic sand paving block 

D. Fire resistance test 

The Plastic is highly susceptible to fire but in case of Plastic sand bricks/Paver blocks the presence of sand 

imparts insulation. There is no change in the structural properties of block of bricks up to 180oC above which 

visible cracks are seen and the blocks/bricks deteriorate with increase in temperature. 
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Fig : Fire resistance test on plastic sand paving block 

E. Hardness test 

In this test a scratch is made on brick surface with steel rod (any hard material can be used) which was difficult 

to imply the bricks or blocks were hard. This shows the brick possess high quality. 

CONCLUSIONS 

The Plastic sand bricks possess more advantages which include Cost efficiency, Removal of waste products thus 

abolishing the land requirement problem for dumping plastic, Reduction in the emission of greenhouse gases by 

the conversion of flue gases into synthetic oil etc., 

This method is suitable for the countries which has the difficult to dispose /recycle the plastic waste. The natural 

resources consumed for the manufacturing of Plastic sand bricks and Paver blocks are very much less when 

compared to its counterparts. The manufacturing cost could be reduced further by replacing the river sand with 

fly ash/quarry dust or other waste products. Owing to the numerous advantages further research would improve 

the quality and durability of plastic sand bricks and paver blocks. 
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