
THINK INDIA JOURNAL                                                              ISSN: 0971-1260 

                                                                                                                                                                                   Vol-22-Issue-10-November-2019 

       

 
P a g e  | 8929  Copyright ⓒ 2019Authors 

Experimental Study on Plastic Waste and Building Material Waste Into 

Pavement Tiles 

Mohd Taha salfi  

(M.Tech)  

Global Institute of Engineering and Technology 

mdrayansalafi187@gmail.com 

Dr. Franklin F. R.Frederick  

Associate Professor 

Global Institute of Engineering and Technology 

drfranklincivil@gmail.com

Abstract 

Plastic waste and building material waste as modifier we can reduce the quantity of cement 

and sand by their weight and manufacturing pavement tiles. The plastic roads mainly used 

plastic carry disposal cups and PET bottles that are collected from the garbage.Plastics are 

rapidly growing section of the municipal stable waste. Disposal of waste substances such as 

waste plastic bags has grow to be a severe hassle. Amount of waste plastic luggage being 

collected in 21st century has created big challenges for his or her disposal. Distinct 

possibilities of plastic waste and constructing waste have been substituted by means of 

recycled aggregates within the manufacture of paving blocks. Paving blocks had been 

ultimately organized with the aid of blending plastic waste and building waste with everyday 

portland cement (opc) and compacted the usage of a hydraulic press. The specimens show a 

substantial functionality for absorbing dynamic loading and resisting crack propagation, 

which is beneficial for pavements that require appropriate effect resistance residences. 

Concrete paver block is a better option in road construction when compared to the 

conventional road which is made by bitumen and gravel. As India is a developing country, 

construction of roadways and buildings plays a vital role. The use of waste plastic in concrete 

pavement block is a partial solution to the environment and ecological challenges associated 

with the use of plastics. The aim of this research is to reduce the unit weight, cost of block 

and also to reduce the environmental pollution. Disposal of plastic in an environment is 

considered to be a big problem due to its low biodegradability and presence in large 

quantities 

 

1.0 INTRODUCTION 

Waste is now a worldwide problem, and one that have to be addressed which will clear up the 

world's useful resource and strength challenges. Plastics are made from confined sources 

which include petroleum, and large advances are being made in the improvement of 

technologies to recycle plastic waste among other resources plastics are non-biodegradable, 

artificial polymers derived frequently from petro-fossil feedstock and made-up of long chain 

hydrocarbons with components and may be molded into finished merchandise. Those 
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polymers are broken in presence of appropriate catalyst, into monomers including ethylene, 

propylene, vinyl, styrene and benzene these monomers are then chemically polymerized into 

one of kind categories of plastics. 

 

Problem statement: 

The extensive manufacturing of construction and demolition waste and its unlawful 

deposition are serious modern issues in india. This studies proposes to evaluate the feasibility 

of the usage of combination from recycled construction and demolition waste in pavement 

applications. A laboratory program turned into conducted by geotechnical characterization, 

bearing ability and repeated load triaxial tests. The consequences show that the composition 

and the compactive effort influence at the bodily traits of the mixture.  

 

Waste Plastic: 

A material which incorporates one or more wide variety of polymers having massive 

molecular weight strong in its completed nation or same nation will production or processing 

into finished articles is called plastic. Waste management in appreciate to plastic may be 

executed with the aid of recycling. Municipal Solid Waste commonly known as trash or 

garbage shown as figure 1.1  

 

 

Figure 1.1 Municipal Solid Waste 

SCOPE OF WORK: 

The principle aim of this study is to lessen the plastic waste that is rising within the gift 

global and to obtain this; a system is designed incorporating a plastic extruder which 

performs a prominent element in recycling waste plastic into beneficial products. This study 

makes use of waste plastics and converts them into building materials with the assist of an 

extruder, thereby reducing the plastic waste that is a key aspect for environmental pollutants. 

Presently waste plastics are efficaciously converted into beneficial building materials like 

bricks, interlocks, roof tiles, railway sleepers, paving slabs, preserving blocks etc., the usage 

of both unmarried starting place plastic waste fabric or a aggregate of various plastic wastes 

along side waste rubber powder as filler. 
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OBJECTIVES: 

To expand an efficient manner to efficaciously utilize the waste plastic that is a excellent risk 

for the sustainment of ecological balance and to lessen the plastic waste that is growing each 

day. Extruder machine utilizes plastic waste and adjustments the waste plastic into beneficial 

production substances. This take a look at also pursuits at decreasing the soil getting wasted 

at some point of manufacturing of burnt bricks, through generating a brick that is 

environmentally pleasant and also economical. In step with our research the principal source 

of pollution in india is waste plastic. To find the opportunities of decreasing the amount of 

waste plastic as it will create an green environment as nicely as it utilized in production of 

pavement. 

 

2.0 LITERATURE REVIEW 

 

PawanSikka [1]The arena populace grows, wastes of diverse kinds are being generate  the 

advent of non– decaying and low biodegradable waste substances, blended with a growing 

patron population has ended in waste disposal crisis. One approach to this crisis is recycling 

wastes into beneficial products.  

 

Christopher A. Bolin [2] Foundries for the metal-casting industry generate via- products 

along with used foundry sand. Programs of foundry sand, that is technically, sound, 

environmentally secure for sustainable development.  

 

Bahia Rabehi, Brahim [3] Plastic is used in day today existence at gift nearly fifty six lakhs 

ton of plastic waste produced in india according to year. Plastic are normally non-degradable 

for this reason, they may be take centuries to decay. This is because of the intermolecular 

bonds that constitutes plastic, whose shape insure that the plastic neither corrode nor 

decompose. Plastic dispose of indecently get washed away to water reservoirs.  

 

Christopher A. Bolin and Stephen[4] Use of concrete paver block in street pavements is 

extra commonplace these days. Concrete paver block is a higher choice in street creation 

whilst in comparison to the traditional street which is made through bitumen and gravel. As 

india is a developing country, construction of roadways and homes performs a important 

position.  

 

Madam Mohan Reddy [5] Brick is one of the maximum common masonry devices used as 

building cloth. Due to the call for, exceptional kinds of waste have been investigated to be 

incorporated into the bricks. There has been a huge imbalance between the provision of 

conventional building materials and their demand inside the current past 

 

3.0 METHODOLOGY 

Pavement in Production is an out of doors ground or superficial floor covering. Paving 

substances encompass asphalt concrete, stone along with flagstone cobble stone, and sets , 

synthetic stone, bricks, tiles, and now and again wood. Inland scape architecture pavements 
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are part of the difficult scape and are used on sidewalks, street surfaces, patios, courtyards. 

Paver block generation has been delivered in india in construction a decade in the past for a 

specific requirement namely footpath and parking regions and so forth. Now paver block is 

being adopted appreciably in specific use. In this investigation diverse houses consisting of 

compressive electricity, cut up tensile power and water absorption of paver blocks along with 

plastic wastes, unconventional materials consisting of quarry dust and best combination of 

various percentage replacement are used. Cement concrete tiles and paving blocks are precast 

stable products made out of cement concrete.  

 

Materials Selection: 
Materials are chosen dependent on planned and metallurgical properties of the materials, for 

example, machinability, formability, weld capacity that significantly impact the development 

techniques and other joining strategies. Different components considered are cost of the 

materials; and mechanical properties of the materials. The accompanying materials utilized in 

the development of this machine are EN41B utilized for screw transport, barrel and spout. 

Mellow steel is utilized for ribs, bearing lodging shaft, form box and primary outline. The 

material utilized for container is sheet metal. 

 

Plastic bags:A plastic bag, poly pack, or pocket is a kind of holder made of flimsy, 

adaptable, plastic film, nonwoven texture, or plastic material. Plastic sacks are utilized for 

containing and moving products, for example, nourishments, produce, powders, 

ice,magazines, synthetic substances, and waste. It is a typical type of bundling. Open sacks 

with conveying handles are utilized in huge numbers.  

 

Quarry dust: A quarry is a spot from which measurement stone, shake, development total, 

riprap, sand, rock, or record has been unearthed starting from the earliest stage. A quarry is a 

similar thing as an open pit mine from which minerals are separated.  

 

Fine aggregate:Fine total are fundamentally sand claim from the land or the marine 

condition. Fine total for the most part comprises of characteristic sand or squashed stone with 

most particles going through a 9.5mm sifter. Fine total are entomb granular materials, for 

example, sand, rock or squashed stone that are a finished result in the possess right.  

 

Plastic waste (LDPE): Plastic waste used in making paver block was collected from the 

surrounding locality LDPE is indicated by resin number 4. It includes plastic bags. The 

plastic bag used is of about 50 microns.  

Table 3.1 PROPERTIES OF LDPE 

SL.NO  PARTICULARS  VALUE 

1 Melting Point 150
0
 

2 Thermal Co Efficient Of Expansion 100-200x10
-6

 

3 Density 0.910-0.940 

4 Tensile Strength 0.20-0.40(N/mm
2
) 
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MIX DESIGN: 

can be defined as the way toward choosing appropriate elements of blend and decide the 

relative extent with the goal of delivering cement of certain base quality and solidness as 

financially as could be expected under the circumstances. There are numerous techniques are 

accessible for blend plan. One solid blend contains just common total as reference and three 

cement blends contain PET total by supplanting 15%, 30% and 45% in volume of regular 

total by an equivalent volume of PET total. Three examples for each solid blend were set up 

to be tried for compressive quality at 28 days.  

 

DESIGN PROCEDURE: 

 Types of plastic bags = PE, PP, PS,  

Temperature of heating = 1400 F -1600F 

 Exposure condition = Moderate 

 Degree of supervision = Good Size of fine aggregate = 1.7mm  

Specific gravity of fine aggregate = 2.65  

Specific gravity of PS = 1.05  

Specific gravity of PB = 0.6  

Specific gravity of PP = 0.9-0.92 

 Specific gravity of LDPE = 0.91-0.93  

Specific gravity of HDPE = 0.96-0.97 

 

Making of the tiles: 

In the wake of getting the proportion (2:1:1) that invigorated the greatest, the creation of the 

tiles initiated. Molds of various sizes (300x300x10mm, 200x200x10mm and 

180x180x10mm), were utilized to make these tiles The blend of white bond, plastics and 

squashed Egg shells was hand compacted into the molds and the surface completed smooth 

utilizing a steel buoy and afterward the tiles are left to set and dry in the molds for 24-48 

hours before they were expelled and let to dry at room temperature.  

 
Figure:  Moulds used to make tiles 

 



THINK INDIA JOURNAL                                                              ISSN: 0971-1260 

                                                                                                                                                                                   Vol-22-Issue-10-November-2019 

       

 
P a g e  | 8934  Copyright ⓒ 2019Authors 

 
   Figure:Making the tiles with the moulds 

 

Mechanical properties of building tiles: 

Effect obstruction test Impact can be characterized as the utilization of a high level of 

momentary power on an insignificant surface, and is commonly negative for earthenware 

items. Overwhelming or pointed items falling on tiles may harm or break the surface, 

contingent upon the sort of article. The assurance of effect obstruction is tended to in the 

American standard through estimating what is known as the compensation coefficient A 

round steel bearing gauging around 438g was dropped from a tallness of one meter over the 

outside of the tile tests and the level of covering or indention was recorded. A round steel 

ball weighing roughly 438g was dropped on to the example tiles at a stature of one meter by 

utilizing a steel support of 1 meter tallness and the degrees of harm to the example tiles were 

recorded.  

 

4.0 RESULTS AND DISCUSSION 

Plastic waste which is expanding step by step becomes blemish and thusly dirties nature, 

particularly in high mountain towns where no trash accumulation framework exists. A lot of 

plastic is being brought into the vacationer trekking locales are disposed of or consumed 

which prompts the defilement of condition and air. Consequently, these waste plastics are to 

be adequately used. High-thickness polyethylene (HDPE) and polyethylene (PE) sacks are 

cleaned and included with sand and total at different rates to get high quality blocks that have 

warm and sound protection properties to control contamination and to decrease the general 

cost of development, this is probably the most ideal approaches to stay away from the 

gathering of plastic squander which is an on-degradable poison.  

 

Compressive test: 

This is done to know the compressive quality of the blocks and paver squares. This is 

likewise called smashing quality of blocks and paver squares. For the most part five examples 

of blocks are taken to research center for testing and tried individually. In this test a block and 

paver square example is put on pounding machine and applied weight till it breaks. A 

definitive weight at which block is squashed is considered.  
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Figure: Compressive strength for plastic sand bricks 

Table: Comparison of compressive strength of Plastic sand bricks possessing           

various ratios 

Mix Designation Plastic Sand Ratio  Compressive Strength(N/Mm
2
) 

M1 1:2 4.65 

M2 1:3 4.78 

M3 1:4 5.12 

M4 1:5 4.92 

M5 1:6 3.17 

 

Comparison of compressive strength of Plastic sand and paver: 

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. 

 

Figure: Dry brick weight 

This technique is reasonable for the nations which have the hard to arrange/reuse the plastic 

waste. The characteristic assets expended for the assembling of Plastic sand blocks and Paver 

squares are particularly less when contrasted with its partners. The assembling cost could be 

decreased further by supplanting the stream sand with fly debris/quarry residue or other waste 

items. Attributable to the various points of interest further research would improve the quality 

and solidness of plastic sand blocks and paver squares. 
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The effect of cement, plastics and egg shells on compressive strength of cubes: 

The compressive quality of blocks expanded with expanded amounts of concrete. The 

compressive quality increments with expanding measures of bond upto around 60% past 

which the compressive quality beginnings diminishing on the grounds that, concrete arrives 

at the fragile state At least compressive quality of 10 N/mm2 , about 44% of bond is required. 

Contrasted with plastics and egg shells, concrete contributes most altogether to the 

compressive quality of 3D squares 

 
Figure: Effect of variation of cement content on the cube compressive strength 

 

The compressive strength of the 3D squares was adversely influenced by the expansion of 

plastics This is reliable with the discoveries of The diminishing in quality might be credited 

to the powerless bond among plastics and concrete or the feeble quality of the plastic. The 

impact of lessening the compressive quality of cement by the plastic totals is because of the 

way that plastic particles totals don't have the pressure characteristics of the customary coarse 

totals. At least compressive quality of 10 N/mm2, about 13% of plastics is required. 

 
Figure:Effect of variation of plastics content on cube compressive strength 

 

The impact of egg shells on the compressive quality of the shapes was inconsequential a base 

compressive quality of 10 N/mm2, about 35% of concrete is required. Egg shells are an 

unbiased filler material made out of CaCO3 when pounded they are utilized to expand the 

main part of the blend and lessen on the amounts of other blend fixings. 
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Figure: Compressive Strength(mpa)OfCube 28 Days 

 

Effect of variation of egg shells content on the 3D square compressive quality The most 

noteworthy quality (21 N/mm2 ) was acknowledged for a concrete: plastic: egg shell 

proportion of 2:0:1 A compressive quality of 17.9 N/ compressive quality The compressive 

quality of the blocks made with a blend of proportions 2:0:1 and 2:1:1 had a similar quality as 

class 15 to class 20 cement. 3D squares with the most elevated compressive quality were 

those with high concrete substance or without plastics.  

As indicated by ongoing investigations, plastics can remain unaltered for up to 4500 

years on earth with increment in the worldwide populace and the rising interest for 

nourishment and different basics, there has been an ascent in the measure of waste being 

created every day by every family. Plastic in various structures is seen as nearly 5% in city 

strong squander, which is poisonous in nature. It is a typical sight in both urban and country 

territories to discover void plastic sacks and other kind of plastic pressing material littering 

the streets just as channels. Further it has been discovered that such streets were not exposed 

to stripping when interacted with water. Utilization of higher level of plastic waste diminishes 

the need of bitumen by 10%. It additionally builds the quality and execution of the street. 

Plastic builds the dissolving purpose of bitumen and consequently missing should be possible 

in progressively better and simpler manner. Incorporation of plastic waste in street 

development disposes of the plastic shrinkage breaking of street surface and decreases the 

drying shrinkage somewhat. The employments of plastic waste aides in generously improving 

the scraped area and slip opposition of adaptable asphalt and furthermore permits to get 

benefits of parting elasticity fulfilled as far as possible while plastic waste substance. 

 

 

CONCLUSION: 

Building materials like bricks, concrete block, tiles, etc. are prevalently utilized in 

development. Nonetheless, these materials are costly and consequently average folks think 

that its hard to effortlessly bear the cost of them. In addition, these structure materials require 

certain particular creations to acquire wanted properties. It exists in the various structures, for 
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example, cups, furniture, bowls, plastic packs, nourishment and drinking compartments and 

they become squander material.  

Making bricks from sand and waste plastics can be an alternative to the available 

traditional clay bricks. II. Sand plastic bricks have lower water absorption, bulk density, and 

apparent porosity when compared with those of normal clay bricks.  

 Sand plastic bricks have higher compressive strength than normal clay bricks.  

 Waste plastics which is available everywhere may be put to an efficient use in brick 

making.  

 Sand plastic bricks can help reduce the environmental pollution thereby making the 

environment clean and healthy. 

 Partial replaced plastic waste and building material waste can use manufacturing and 

construction brick and pavements tiles  
  It is the best way of disposal of plastic waste and it is a partial solution to the 

environmental and ecological challenges associated with the use of plastics 
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