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 Bituminous materials are extensively used for pavement construction,

primarily because of their excellent binding characteristics, water

proofing properties and relatively low cost.

 In India, about 98% of the road network consists of bituminous type of

roads which have a design life of 10-15 years.



 The Bitumen Concrete (BC) is a composite material which is commonly

used in wearing courses, airports, parking lots etc.

 It is a dense, continuously graded mix which relies for its strength on

both the interlocking between the aggregates and on the properties of the

bitumen and filler.

 It is desirable that the mix should have adequate stability to withstand

the stresses and deformations due to the repeated application of wheel

loads.

 This may be achieved by selecting suitable type and gradation of

aggregates, appropriate binder and its proportion.



 Severe climatic conditions

 Increasingly heavy traffic condition.

 Desire to maintain roads at high serviceability level.

 Higher degree of flexibility at low temperature.

 Prevention of cracking, raveling, deformation & creep failure.

 Reduced cost of maintenance and vehicle operation cost.



One such additive is plastic waste

which is durable, cheap and easily

available. Apart from this, the

disposal of plastic waste is a great

concern for the authorities as this

solid waste is non-biodegradable in

nature and interferes with the

environment causing serious issues.

 The modified BC mixes provide the technology to produce a mix with

improved properties, which can be considered as a solution to overcome

the problems, arising because of the rapid increase in wheel loads and

change in climatic conditions.

 Various studies in India and abroad have revealed that properties of

bitumen and bitumen mixes can be improved to meet out requirements

with addition of certain additives.



 A recent survey of 60 cities in India by

Central Pollution Control Board estimated

that about 33.7 million pounds of plastic

waste is being generated out every day, of

which about 13.2 million pounds remain

uncollected and is creating various

environment problems.

 Many researchers have shown that modifying

the BC mix with synthetic and natural

polymers increases the viscosity and

resistance to moisture damage and reduces the

susceptibility to temperature and tendency to

flow.





 Thus, the modification of BC mixes with the plastic waste

can be considered as a key to improvise the fatigue life,

reduce the rutting and thermal cracking in the pavement

making them eco-friendly for the future generation.

 In this study, an attempt is made to optimize the use of

plastic wastes in improving the engineering properties of

the BC mix.



 The constituents of a dense graded bituminous mix to be used as a

surface course of a flexible pavement are coarse aggregates, fine

aggregates, filler and bituminous binder.

 In the present study, VG 10 (80/100) grade of bitumen was used.

 The mix for bituminous concrete pavement is designed as per MORT&H

specifications and the recommended grading as per the MORT&H is

shown in the table below:

Sieve Size
Percentage passing by weight

Grade I Grade II

20 mm ---- 100

12.5 mm 100 80-100

10 mm 80-100 70-90

4.75 mm 55-75 50-70

2.36 mm 35-50 35-50

600 micron 18-29 18-29

300 micron 13-23 13-23

150 micron 8-16 8-16

75 micron 4-10 4-10

Binder content by weight of the mix 5-7.5 5-7.5



 The quantity of filler material used was varied with different dosages

of plastic at a constant percentage of bitumen.



 The required quantities of coarse aggregate, fine aggregate
and mineral fillers were taken in an iron pan which was
kept in an oven at a temperature of 1600C for 2 hours.

 The polythene was shredded and was added to the
aggregates by properly mixing them.

 The bitumen (66 gm), i.e. 5.5% was added to this mix and
the whole mix was stirred uniformly and homogenously.

 This was continued for 15-20 minutes till they were
properly mixed which was evident from the uniform color
throughout the mix.

 Then the mix was transferred to a casting mould. This mix
was then compacted by providing 75 no. of blows on each
side of the sample.



 The properties that are of interest include the theoretical specific

gravity (Gt), the bulk specific gravity of the mix (Gb), percent air

voids (VA), percent volume of bitumen (Vb), percent void in mixed

aggregate (VMA) and percent voids filled with bitumen (VFB).



Sample Material % 

Weight

Volume 

(cc)

Weight 

in Air (g)

G Gt Gb VA VB VMA VFB S (kN) F (mm)

Sample 1 Coarse

Fine

Filler

Bitumen

Polythene

38.34

55.85

5.8

5.5

0

530 1198

2.8

2.7

2.6

1.02

0.9

2.38 2.26 5.06 12.19 17.25 70.66 14.35 4.1

Sample 2 Coarse

Fine

Filler

Bitumen

Polythene

37.95

56.26

4.8

5.5

1

534 1197

2.8

2.7

2.6

1.02

0.9

2.34 2.24 4.20 12.09 16.29 74.20 14.26 3.5

Sample 3 Coarse

Fine

Filler

Bitumen

Polythene

40.18

54.02

3.8

5.5

2

538 1194

2.8

2.7

2.6

1.02

0.9

2.30 2.22 3.61 11.97 15.57 76.84 14.55 2.28

Sample 4 Coarse

Fine

Filler

Bitumen

Polythene

41.32

52.89

2.8

5.5

3

545 1201

2.8

2.7

2.6

1.02

0.9

2.26 2.20 2.71 11.88 14.59 81.44 15.54 2.25

Sample 5 Coarse

Fine

Filler

Bitumen

Polythene

40.02

54.18

1.8

5.5

4

550 1196

2.8

2.7

2.6

1.02

0.9

2.23 2.17 2.39 11.73 14.11 83.08 17.72 2.21

Sample 6 Coarse

Fine

Filler

Bitumen

Polythene

30.82

54.39

0.8

5.5

5

556 1194

2.8

2.7

2.6

1.02

0.9

2.19 2.15 2.03 11.58 13.61 85.07 15.94 2.19



 The optimum polythene content and the change in voids and unit weight

were also determined with the help of these graphs.



 After evaluating the behavior of polythene modified BC it was

found that the modified mix possesses improved marshall

characteristics of the mix.

 It was observed that Marshall Stability value increased with

polyethylene content up to 4% and thereafter it decreased.

 Further, the marshall flow value of the mix decreased upon the

addition of polythene which means that its resistance to

deformations under heavy wheel loads has increased.

 Also, the values of the parameters like VMA, VA, VFB were

within the required specifications.



 Considering these factors, it can be concluded that the addition of

plastic waste has successfully enhanced the properties of the BC mix

making it a more stable and durable mix for the pavements.

 Polymer modified pavements would be beneficial for India’s hot and

extremely humid climate, where temperatures frequently rises past

50°C and heavy rains create problems, leaving most of the roads

with heavy distresses.

 This adversely affects the life of the pavements. Further, utilization

of plastic waste with the bitumen in the construction of pavement

will not only increases its smoothness and life but will also make it

environment friendly and economical.
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