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ABSTRACT: One of the challenges for developing countries is the disposal of plastic waste 

which is resolved by utilizing this waste to construct pavement for road construction which is 

economical and durable. Construction of pavement solved the major problem of disposal of 

plastics waste and at the same time using plastic material for the construction of roads 

increases the strength and durability of roads. On the other hand, it is economic in cost with 

pollution free and safe. Currently plastic can be used as construction material and if plastic 

roads are brought into regular practice this will increase the demand of transportation engineer 

to enhanced this technology. 
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1 INTRODUCTION  

India has a road network of over 4,689,842 

kilometers (2,914,133 mi) in 2013, the second 

largest road network in the world. Adjusted for its 

large population, India has less than 3.8 kilometers 

of roads per 1000 people, including all its paved and 

unpaved roads. In terms of quality, all season, 4 or 

more lane highways, India has less than 0.07 

kilometers of highways per 1000 people, as per 

2010 statistics. Plastic products are an integral part 

in our daily life as a basic need. One such method is 

using of municipal plastic waste as binder in 

flexible pavements. Municipal waste. commonly 

known as trash or garbage. is a combination of all 

of a city's solid and semisolid waste. It includes 

mainly household or domestic waste, but it can also 

contain commercial and industrial waste. Much of it 

is not recycled, and ends up in landfills or as litter 

on land, in waterways and the ocean. 

The estimate of eight million tonnes of plastic 

being dumped into the oceans by 192 coastal 

countries in 2010 may appear staggeringly high, in 

reality the quantity would be many times more, 

Municipal plastic waste comprises of 65-75 percent 

of the total plastic waste generated in India. At 

twelfth position, India is one of the worst 

performers. It has dumped up to 0.24 million tons of 

plastic into the ocean every year; the amount of 

mismanaged plastic waste per year is 0.6 million 

tons. In the case of China, the No. 1 polluter, the 

coastal population sends up to 3.53 million tons of 

plastic waste into the oceans each year. Plastic 

coated may have same or even higher stiffness than 

conventional bitumen, but without a large increase 

in flexibility. These modified mixes reduce the 

permanent deformation or rutting of the bituminous 

surface course under traffic loads. These offer better 

resistance to deformation under at higher 

temperatures. 

2 METHODOLOGY 

Waste plastic bags were collected from roads, 

garbage trucks, dumpsites and compost plants, 

waste-buyers at Rs.5-6 per kg. Household plastic 

was also collected for the project work, like empty 

milk bags, used plastic bags etc. The collected 

Plastic waste was sorted as per the Required 

thickness. Generally, polyethylene of 60 micron is 

used for the further process. Less micron plastic is 

easily mixable in the bitumen at higher temperature 

(160°c- 170°c). It is clean by de-dusting or washing 

if required. 

Collected Plastic was cut into fine pieces as far 

as possible. The plastic pieces were sieved through 

4.75mm sieve and retaining at 2.36mm sieve was 

collected [1-2]. Firstly, Bitumen was heated up to 

the temperature about 160°c-170°c which is its 

melting temp. Pieces were added slowly to the hot 

bitumen of temperature around 160- 170°c.The 

mixture was stirred manually for about 20-30 

minutes, In that time period temperature was kept 

constant about 160-170°c. Polymer bitumen 

mixtures of different compositions were prepared 

and used for carrying out tests i.e. Penetration test, 

Ductility test. 
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3 BINDERS AND MODIFIER 

A material that contains one or more organic 

polymers of large molecular weight, solid in its 

finish state and at some state while manufacturing 

or processing into finished articles, can be shaped 

by its flow is termed as plastics. The plastic 

constitutes two major categories of plastics: (i) 

Thermoplastics and (ii) Thermoset plastics. The 

thermoplastics, constitutes 80% and thermoset 

constitutes approximately 20% of total 

postconsumer plastics waste generated. The 

following table describes the average municipal 

solid waste production from 0.21 to 0.50 Kg per 

capita per day in India. Waste plastics (polythene 

carry bags, etc.) on heating soften at around 130°C. 

Thermogravimetric analysis has shown that there is 

no gas evolution in the temperature range of 130-

180°C. Moreover, the softened plastics have a 

binding property [3]. Hence, the molten plastics 

materials can be used as a binder and/or they can be 

mixed with binder like bitumen to enhance their 

binding property [4-5]. This may be a good 

modifier for the bitumen, used for road 

construction. 

Table 1 Type of Plastic (Polymer) 

Type of waste 

plastic 

(polymer) 

Origin 

Low density 

polyethylene 

(LDPE) 

Bags, sacks, bin lining and 

squeezable detergent bottles 

etc 

High density 

polyethylene 

(HDPE) 

Bottles of pharmaceuticals, 

disinfectants, milk, fruit 

juices, bottle caps  

Polypropylene 

(PP) 

Bottle cap, film wrapping for 

biscuits, microwave trays etc. 

Polystyrene 

(PS) 

Yoghurt pots, clear egg packs, 

bottle caps. 

Foamed 

Polystyrene 

Food trays, egg boxes, 

disposable cups. protective 

packaging ete 

Polyvinyl 

Chloride (PVC) 

Mineral water bottles, credit 

cards, toys, pipes, electrical 

fittings, etc. 

 

3.1 Dry Process 

For the flexible pavement, hot stone aggregate 

(170) is mixed with hot bitumen (160°C) and the 

mix is used for road laying. The aggregate is chosen 

on the basis of its strength, porosity and moisture 

absorption capacity as per IS coding. The bitumen 

is chosen on the basis of its binding property, 

penetration value and viscoelastic property. The 

aggregate, when coated with plastics improved its 

quality with respect to voids, moisture absorption 

and soundness. The coating of plastic decreases the 

porosity and helps to improve the quality of the 

aggregate and its performance in the flexible 

pavement [10]. It is to be noted here that stones 

with < 2% porosity only allowed by the 

specification. Plastic waste like bags, bottles, etc are 

cut into size between 2.36mm and 4.75mm using 

shredding machine. 

The aggregate mix is heated to 170" and then it 

is transferred to mixing chamber [11]. Similarly, the 

bitumen is to be heated up to a maximum of 160°. 

At the mixing chamber, the shredded plastic waste 

is added over the hot aggregate [6-7]. The plastics 

waste coated aggregate is mixed with hot bitumen. 

3.2 Wet Process 

Waste plastic is ground and made into powder, 6 

to 8% plastic is mixed with the bitumen. Plastic 

increases the melting point of the bitumen and 

makes the road retain its flexibility during winters 

resulting in its long life. Use of shredded plastic 

waste acts as a strong binding agent" for tar making 

the asphalt last long. By mixing plastic with 

bitumen the ability of the bitumen to withstand high 

temperature increases. The plastic waste is melted 

and mixed with bitumen in a particular ratio. 

Normally, blending takes place when temperature 

reaches 45.5°C but when plastic is mixed, it 

remains stable even at 55°C. The vigorous tests at 

the laboratory level proved that the bituminous 

concrete mixes prepared using the treated bitumen 

binder fulfilled all the specified Marshall mix 

design criteria for surface course of road pavement 

[8-9]. There was a substantial increase in Marshall 

Stability value of the mix, of the order of two to 

three times higher value in comparison with the 

untreated or ordinary bitumen. 

Another important observation was that the 

bituminous mixes prepared using the treated binder 

could withstand adverse soaking conditions under 

water for longer duration. 

 

4 AGGREGATE 

The aggregates are bound together either by 

bituminous materials or by cement. In a few cases, 

the rock dust itself when mixed with water forms 

slurry which acts as a binding medium. The 

aggregates may be classified into natural and 

artificial aggregates. The natural aggregates again 

are classified as coarse aggregates consisting of 

crushed rock aggregates or gravels and fine 

aggregates or sand [12]. The blast furnace slag 
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obtained as by-product from blast furnaces is the 

one extensively used as road construction material. 

Stone aggregate used for road work should be hard, 

tough, durable and hydrophobic for bituminous 

surface. Gravel should he well graded (6.4mm to 

38mm) and should have a fineness modulus of not 

less than 5.75. Sand should be sharp, well graded. 

clean of all silts, clay and organic matter. 

The quantity of aggregates used in first cost of 

surface dressing should be 0.15 m3 per 10 m2 area 

of 12mm nominal size. On the other hand, the 

quantity of aggregate used in second coat of surface 

dressing should be 0.15 m3 per 10 m2 areas and of 

10mm nominal size. 

Table 2 Type of Test 

Test Permissible value 

Abrasion Test 

Using Los Angeles machine 

(max) 

Aggregates impact test (max) 

 

35% 

30% 

Shipping test (max) 25% 

Water absorption (expect in the 

case of slag) max 

1% 

Soundness test: Loss with sodium 

sulphate 5 cycles (in case of slag 

only) max 

12% 

Weight unit or bulk density (in 

slag only) 

per m
3
 

 

4.1 Bitumen 

Bitumen is used as binders in pavements 

constructions. Bitumen may be derived from the 

residue left by the refinery from naturally occurring 

asphalt. As per definition given by the American 

Society of Testing Materials bitumen has been 

defined as "Mixtures of hydrocarbons of natural or 

pyrogenous origin, or combination of both, 

frequently accompanied by their non-metallic 

derivatives, which may be gaseous, liquid, semi-

solid or solid, and which are completely soluble in 

carbon disulphide." Bitumen found in natural state 

known as asphalt contains large quantities of solid 

mineral matter. 

When petroleum crude is refined in a refinery, 

they are separated by fractional distillation in the 

order of decreasing volatility. On distillation of the 

residual bituminous residue, straight run bitumen is 

obtained. This bitumen is known as penetration 

grade bitumen or steam refined petroleum bitumen 

[13]. The grades of bitumen used for pavement 

construction is known as paving grades and that 

used for water proofing of structures is known as 

industrial grades. The grade of straight run bitumen 

is chosen depending upon the climatic conditions of 

the region in which surface dressing is to be 

constructed. In most parts of India 80/100 and 

180/200 grade bitumen is used. Bitumen: 60/70, 

80/100 grade bitumen. 

4.2 Waste Plastic 

Plastics are durable and degrade very slowly, the 

chemical bonds that make plastic so durable make it 

equally resistant to natural processes of degradation. 

Since the 1950s, one billion tons of plastic have 

been discarded and may persist for hundreds or 

even thousands of years. Perhaps the biggest 

environmental threat from plastic comes from 

nurdles, which are the raw material from which all 

plastics are made. They are tiny pre-plastic pellets 

that kill large numbers of fish and birds that mistake 

them for food [14]. Prior to the ban on the use of 

CFCS in extrusion of polystyrene, the production of 

polystyrene contributed to the depletion of the 

ozone layer: however, non-CFCs are currently used 

in the extrusion process. 

Thermoplastics can be remolded and reused, and 

thermoset plastics can be ground up and used as 

filler, although the purity of the material tends to 

degrade with each reuse cycle. There are methods 

by which plastics can be broken back down to a 

feedstock state. 

 

5 PROCESSING DETAILS 

1. Collection of waste plastic. 

2. Cleaning and shredding of waste plastic 

3. Mixing of shredded waste plastic, aggregate 

and bitumen in central mixing plant 

4. Laying of bituminous mix 

 

5.1 Collection of Waste Plastic 

Waste plastic is collected from roads, garbage 

trucks, dumpsites or compost plants, or from school 

collection programs, or by purchase from rag-

pickers or waste-buyers at Rs 5-6 per kg. 

5.2 Cleaning and Shredding of Waste 

Plastic 

Waste plastic litter in the form of thin-film 

carry-bags, use-and-throw cups. PET bottles, etc. 

these are sorted, de-dusted. washed if necessary. 

Plastic waste which is cleaned is cut into a size 

between 1.18mm using shredding machine as 

shown below. 

5.3 Mixing of Shredded Waste Plastic 

The aggregate mix is heated to 165°c (as per the 

HRS specification) in central mixing plant. 
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Similarly, the bitumen is to be heated up to a 

maximum of 160°c. The 8% of waste plastic to the 

weight of bitumen are added in the conveyor belt or 

special mechanical device is developed which will 

spray the plastic inside the chamber to coat the 

plastics effectively. Central mixing plant helps to 

have better control of temperature and better mixing 

of this material thus helping to have a uniform 

coating and heated bitumen is also sprayed. 

5.4 Laying Of Bituminous Mix 

The plastics waste coated aggregate is mixed 

with hot bitumen and the resulted mix is used for 

road construction. The road laying temperature is 

between 1100 to 1200c. The roller used is 8-ton 

capacity. 

6 TEST ON MATERIAL 

The aggregate impact test is carried out to 

evaluate the resistance to impact of aggregates. 

Aggregates passing 20 mm sieve and retained on 

12.5 mm sieve is filled in a cylindrical steel cup of 

internal dia 10.2 mm and depth 5cm which is 

attached to a metal base of impact testing machine. 

The material is filled in 3 layers where each layer is 

tamped for 25 number of blows. Metal hammer of 

weight 13.5 to 14 Kg is arranged to drop with a free 

fall of 38.0 cm by vertical guides and the test 

specimen is subjected to 15 number of blows. The 

crushed aggregate is allowed to pass through 

2.36 mm IS sieve. And the impact value is 

measured as percentage of aggregates passing sieve 

(W) to the total weight of the sample (W1). 

Aggregates to be used for wearing course, the 

impact value shouldn't exceed 30 percent. For 

bituminous macadam the maximum permissible 

value is 35 percent For Water bound macadam base 

courses the maximum permissible value defined by 

IRC is 40 percent. Aggregate used; Passed through 

20mm sieve and retained on 12.5mm sieve. The 

experiment was also conducted for 8%, 10% and 

12% of plastic coated aggregate. 

6.1 Los Angeles abrasion value 

Abrasion test is carried out to test the hardness 

property of aggregates and to decide whether they 

are suitable for different pavement construction 

works. Los Angeles abrasion test is a preferred one 

for carrying out the hardness property and has been 

standardized in India ( IS:2386 part-IV). The 

principle of Los Angeles abrasion test is to find the 

percentage wear due to relative rubbing action 

between the aggregate and steel balls used as 

abrasive charge. 

Los Angeles machine consists of circular drum 

of internal diameter 700 mm and length 520 mm 

mounted on horizontal axis enabling it to be rotated. 

An abrasive charge consisting of cast iron spherical 

balls of 48 mm diameter and weight 340-445 g is 

placed in the cylinder along with the aggregates. 

The number of the abrasive spheres varies 

according to the grading of the sample. The quantity 

of aggregates to be used depends upon the gradation 

and usually ranges from 5-10 kg. The cylinder is 

then locked and rotated at the speed of 30-33 rpm 

for a total of 5001000 revolutions depending upon 

the gradation of aggregates. After specified 

revolutions, the material is sieved through 1.7 mm 

sieve and passed fraction is expressed as percentage 

total weight of the sample. This value is called Los 

Angeles abrasion value. A maximum value of 40 

percent is allowed for WBM base course in Indian 

conditions. For bituminous concrete, a maximum 

value of 35 is specified. The experiment was also 

conducted for 8%, 10% and 12% of plastic coated 

aggregate. 

6.2 Moisture absorption test 

The moisture absorption test is done to 

determine the extent to which the aggregate absorbs 

water. If the water absorption is high the road is 

likely to break down and develop pot holes in the 

event of any water logging. In order to determine 

how resistant the road is to water absorption a fixed 

mass of the mixture was taken and immersed in 

water. After 24 hours the mixture was removed and 

reweighed. The difference in mass was the mass of 

water absorbed. This was identified for plastic 

concentrations of  8%, 10% and 12% plastic coated 

aggregate. 

6.3 Crushing value test 

Aggregates used in road construction, should be 

strong enough to resist crushing under traffic wheel 

loads. If the aggregates are weak, the stability of the 

pavement structure is likely to be adversely 

affected. The strength of coarse aggregates is 

assessed by aggregates crushing test. The aggregate 

crushing value provides a relative measure of 

resistance to crushing under a gradually applied 

compressive load. To achieve a high quality of 

pavement, aggregate possessing low aggregate 

crushing value should be preferred. 

 

7 PROCEDURE 

The aggregate passing 12.5mm IS sieve and 

retained on 10mm IS sieve is selected for standard 

test. The aggregate should be in surface dry 

condition before testing. The aggregate may be 

dried by heating at a temperature 100°C to 110°C 

for a period of 4 hours and is tested after being 
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cooled to room temperature. The cylindrical 

measure is filled by the test sample of aggregate in 

three layers of approximately equal depth, each 

layer being tamped 25 times by the rounded end of 

the tamping rod. After the third layer is tamped, 

using the tamping rod as a straight edge levels off 

the aggregate at the top of the cylindrical measure. 

About 6.5kg of aggregate is required for preparing 

two test samples. The test sample thus taken is then 

weighed. The same weight of the sample is taken in 

the repeat test. 

The cylinder of the test apparatus is placed in 

position on the base plate: one third of the test 

sample is placed in this cylinder and tamped 25 

times by the tamping rod. Similarly, the other two 

parts of the test specimen are added, each layer 

being subjected to 25 blows. The total depth of the 

material in the cylinder after tamping shall however 

be 100mm. The surface of the aggregates is leveled 

and the plunger inserted so that it rests on this 

surface in level position. The cylinder with the test 

sample and the plunger in position is placed on 

compression testing machine, Load is then applied 

through the plunger at a uniform rate of 4 tonnes per 

minute until the total load is 40 tonnes, and then the 

load is released. Aggregates including the crushed 

portion are removed from the cylinder and sieved 

on a 2.36mm IS sieve. The material, which passes 

this sieve, is collected. 

The above crushing test is repeated on second 

sample of the same weight in accordance with 

above test procedure. Thus two tests are made for 

the same specimen for taking an average value. The 

experiment was also conducted for 8%, 10% and 

12% of plastic coated aggregate. Specific Gravity is 

defined as the ratio of Weight of Aggregate to the 

Weight of equal Volume of water. The specific 

gravity of an aggregate is considered to be a 

measure of strength or quality of the material. 

Aggregates having low specific gravity are 

generally weaker than those with high specific 

gravity. This property helps in a general 

identification of aggregates. 

About 2 kg of aggregate sample is taken, washed 

to remove fines and then placed in the wire basket. 

The wire basket is then immersed in water, which is 

at a temperature of 22°C to 32°C. Immediately after 

immersion the entrapped air is removed from the 

sample by lifting the basket 25 mm above the base 

of the tank and allowing it to drop, 25 times at a rate 

of about one drop per second. The basket, with 

aggregate are kept completely immersed in water 

for a period of 24 +/-0.5 hour. The basket and 

aggregate are weighed while suspended in water, 

which is at a temperature of 22°C to 32°C. The 

basket and aggregates are removed from water and 

dried with dry absorbent cloth. The surface dried 

aggregates are also weighed. The aggregate is 

placed in a shallow tray and heated to about 110°C 

in the oven for 24 hours. Later, it is cooled in an 

airtight container and weighed. The experiment was 

also conducted for 8%, 10% and 12% of plastic 

coated aggregate. 

 

8 TEST ON BITUMEN 

8.1 Penetration Test of Bitumen 

It measures the hardness or softness of bitumen 

by measuring the depth in tenths of a millimeter to 

which a standard loaded needle will penetrate 

vertically in 5 seconds. BIS had standardised the 

equipment and test procedure. The penetrometer 

consists of a needle assembly with a total weight of 

100g and a device for releasing and locking in any 

position. The bitumen is softened to a pouring 

consistency, stirred thoroughly and poured into 

containers at a depth at least 15 mm in excess of the 

expected penetration. The test should be conducted 

at a specified temperature of 25 ° C. It may be noted 

that penetration value is largely influenced by any 

inaccuracy with regards to pouring temperature, 

size of the needle, weight placed on the needle and 

the test temperature. A grade of 4030 bitumen 

means the penetration value is in the range 40 to 50 

at standard test conditions. In hot climates, a lower 

penetration grade is preferred. The experiment was 

also conducted for 8%, 10% and 12% of plastic 

mix. 

8.2 Ductility Test 

Ductility test of bitumen is one of the main testes 

that you need to do during road construction. We 

know that the ductility of a material is the ability of 

that material to undergo plastic deformation 

(permanent deformation) before the rupturing 

(breaking) of that material. The ductility of a 

bituminous material is measured by the distance in 

cm to which it will elongate before breaking when a 

standard briquette specimen of the material is pulled 

apart at a specified speed and a specified 

temperature. 

9 PROCEDURE FOR EXPERIMENT 

1. The bituminous material tested is 

completely melted by heating it to a temperature of 

75 to 100 degree Celsius above the approximate 

softening point until it becomes thoroughly fluid. 

2. The mould is assembled on a brass plate 

and in order the material is prevented under test 

from sticking, thoroughly coat the surface of the 

pirate and the interior surfaces of the sides of the 
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mould with a mixture of equal parts of glycerine 

and dextrin. 

3. While filling the material is poured in a thin 

stream back and forth from end to end of the mould 

until it is more than level full. 

4. It is leave to cool at room temperature for 

30 to 40 minutes and then it is placed in a water 

bath maintained at the specified temperature for 30 

minutes, after which cut off the excess bitumen by 

means of a hot, straight-edged putty knife or 

spatula, so that the mould is just level full 

5. The brass plate and mould is placed with 

briquette specimen in the water bath and it is kept at 

the specified temperature for about 85 to 95 

minutes. The briquette is removed from the plate, 

detach the side pieces and the briquette 

immediately. 

6. The rings are attached at each end of the 

two clips to the pins or hooks in the testing machine 

and the two clips are pulled apart horizontally at a 

uniform speed, as specified, until the briquette 

ruptures. 

7. The distance is measured in cm through 

which the clips have been pulled to produce rupture. 

8. While the test is being done, the specimen 

both above and below by at least 25mm is covered 

with water in the tank of the testing machine and the 

temperature is maintained continuously within + 

0.50C of the specified temperature. 

 

9.1 Softening Point Test 

Bitumens are viscoelastic materials without 

sharply defined melting points; they gradually 

become softer and less viscous as the temperature 

rises. The softening point of bitumen can be 

determined through the use of a ring-and-ball 

apparatus immersed in distilled water (30 to 80°C) 

or USP glycerin (above 80 to 157°C). The softening 

point is reported as the mean of the temperatures at 

which the two disks soften enough to allow each 

ball, enveloped in bitumen, to fall a distance of 25 

mm (1.0 in.). The softening point is useful in the 

classification of bitumens, as one element in 

establishing the uniformity of shipments or sources 

of supply, and is indicative of the tendency of the 

material to flow at elevated temperatures 

encountered in service. 

 

9.2 Viscosity Test 

Viscosity is reverse of fluidity. It is a measure of 

the resistance to flow. Higher the viscosity of liquid 

bitumen, the more nearly it approaches a semi-solid 

state in consistency. Thick liquid is said to be more 

viscous than a thin liquid of the road pavement. The 

bitumen binders of low viscosity, simply lubricate 

the aggregate particles instead of providing a 

uniform thin film for binding action, similarly high 

viscosity does not allow full compaction and the 

resulting mix exhibits heterogeneous character and 

thus low stability values. Saybolt Furol viscosity 

test is used to determine viscosity of liquid 

bitumens. 

 

9.3 Marshall Test 

Marshal test is extensively used routine test 

programs for the paving jobs. The stability of the 

mix is defined as a maximum load carried by a 

compacted specimen at a standard test temperature 

of 600 °C. The flow is measured as the deformation 

in units of 0.25 mm between no load and maximum 

load carried by the specimen during stability test 

(flow value may also be measured by deformation 

units of 0.1 mm). This test attempts to get the 

optimum binder content for the aggregate mix type 

and traffic intensity. This is the test which helps us 

to draw Marshall Stability vs. % bitumen. The 

sample needed is From Marshall stability graph, 

select proportions of coarse aggregates, fine 

aggregates and filler in such a way. so as to fulfill 

the required specification. The total weight of the 

mix should be 1200g. 

 

10 TESTING 

Heat the weighed aggregates and the bitumen 

separately upto 170°C and 163°C respectively. Mix 

them thoroughly, transfer the mixed material to the 

compaction mould arranged on the compaction 

pedestal. Give 75 blows on the top side of the 

specimen mix with a standard hammer (45cm, 

4.86kg). Reverse the specimen and give 75 blows 

again. Take the mould with the specimen and cool it 

for a few minutes. Remove the specimen from the 

mould by gentle pushing, Mark the specimen and 

cure it at room temperature, overnight. A series of 

specimens are prepared by a similar method with 

varying quantities of bitumen content, with an 

increment of 0.5% (3 specimens) or 1 bitumen 

content. Before testing of the mould, keep the 

mould in the water bath having a temperature of 

60°C for half an hour. Check the stability of the 

mould on the Marshall stability apparatus. The 

experiment was also conducted for 8%, 10% and 

12% of plastic mix. 
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11 RESULT OF AGGRGATES 

Table 3 Using 8% of plastic 

TEST PERMISSI

BLE 

LIMIT 

NORMAL 

AGGREGATES 

 8% 

PLASTIC 

COATED 

AGGREGAT

ES 

Impact test Not more than 

30% 

22.6% 11.33% 

Crushing 

value test 

Not more than 

45% 

18.9% 12.6% 

Specific 

gravity test 

2.3-3 2.53 2.65 

 Los Angeles 
abrasion test 

Not more than 
50% 

24.70% 10.8 % 

 Water 

absorption 
test 

Not more than 

2% 

1% NIL 

 

Table 4 Using 10% of plastic 

TEST PERMISSIB

LE LIMIT 

NORMAL 

AGGREGATE

S 

10% PLASTIC 

COATED 

AGGREGATE

S 

Impact test Not more than 

30% 

22.6% 7.1% 

Crushing value 

test 

Not more than 

45% 

18.9% 6.3% 

Specific 

gravity test 

2.3-3 2.53 2.85 

Los Angeles 

abrasion test 

Not more than 

50% 

24.70% 8.2% 

Water 

absorption test 

Not more than 

2% 

1% NIL 

Table 5 Using 12% of plastic 

 

 

 

Table 6 Test on Bitumen 

TEST STANDARD 

VALUE 

PRACTICAL VALUE 

Penetration 

test 

60/70 Grade First reading = 6.6mm 

Second reading = 6.8mm 

Third reading = 7.0mm 

Average reading = 6.8mm 

Softening 

point test 

30
o
 C-70 

o
 C Actual reading = 53

o
 C 

Viscosity test 55-100 
o
 C 92

o
 C 

Ductility test 5-100cm Sample 1 =64cm 

Sample 2 =65.1cm 

Sample 3 =65.6cm 

Average reading= 64.9cm 

 

Table 9: Result of Marshall Stability Test 

Plastic % 8% 10% 12% 

Bulk specific gravity 

GB (gm/cm3) 

2.252 2.243 2.237 

Theoretical specific 

gravity Gt (gm/cm3) 

2.334 2.334 2.334 

Void 

analysis 

AV 3.53 3.90 4.15 

VMA 21.89 22.19 22.39 

VFB 83.89 82.44 81.77 

Marshall 

stability 

(KN) 

Measured 16.52 14.56 14.37 

Corrected 14.70 13.16 13.17 

Flow (mm) 3.30 3.83 3.97 

 

 

12 CONCLUSION 

The generation of waste plastics is increasing 

day by day. The major polymers namely 

polyethylene, polypropylene, polystyrene show 

adhesion property in their molten state. Plastics will 

increase the melting point of the bitumen. The 

waste plastic bitumen mix forms better material for 

pavement constructions. The mix shows higher 

Marshall Stability value und suitable Marshall 

Coefficient. Hence the use of waste plastics for 

pavement is one of the best methods for easy 

disposal of waste plastics. The use of the innovative 

technology not only strengthened the road 

construction but also increased the road life as well 

as will help to improve the environment and also 

creating a source of income. Plastic roads would be 

a boon for India's hot and extremely humid climate, 

TEST PERMISSIB

LE LIMIT 

NORMAL 

AGGREGAT

ES 

12% 

PLASTIC 

COATED 

AGGREGAT

ES 

Impact test Not more than 

30% 

22.6% 6.9% 

Crushing value 
test 

Not more than 
45% 

18.9% 5.8% 

Specific gravity 

test 

2.3-3 2.53 2.9 

Los Angeles 

abrasion test 

Not more than 

50% 

24.70% 8.0% 

Water absorption 

test 

Not more than 

2% 

1% NIL 
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where temperatures frequently cross 50°C and 

torrential rains create havoc, leaving most of the 

roads with big potholes. 
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