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Abstract - Numerous roads agencies have been passing 
problems of unseasonable failure of pavements like 
potholes, roughness, cracks,etc. which leads to poor 
interpretation of roads and its life. On the other hand, 
plastics, rubbers,etc. are adding day by day. Waste like 
plastic bottles, polymers, mugs, waste tyre can be reused by 
pulverizing or blending it with clincher’s and can be 
carpeted over total and bitumen by any heating process. In 
this study we've used polymer and crumbed rubber as a 
binder with respect to total and bitumen. In bituminous 
roads, we use accoutrements like total( of colorful sizes), 
fortitude and bitumen. The colorful tests are conducted 
during this study on summations similar as crushing value, 
impact value, bruise value, and specific graveness and also 
on bitumen penetration value, rigidity, softening point. The 
sequences are bandied in this paper. 

Worldwide, sustainability is an important need of the hour 
in the construction industry and towards this end use of 
waste material in road construction is being decreasingly 
emboldened so as to reduce environmental impact. In the 
trace structure, a large number of appear accoutrements 
and technologies have been constructed to determine their 
felicity for the design, construction and conservation of the 
pavements. Plastics and rubbers are one of them.. The 
plastic waste volume in external solid waste is adding due to 
increase in population and changes in lifestyle.. also most 
tires, especially those fitted to motor vehicles, are fabricated 
from synthetic rubber. Disposal of both is a serious problem. 
At the same time, the nonstop increase in the number of 
vehicles emphasizes the need for roads with better quality 
and engineering design. This waste plastic and rubber can 
be used to incompletely replace the conventional material to 
ameliorate asked mechanical characteristics for particular 
road blend. 

Key Words:  Bitumen, Polythene, Aggregate, PET  
Bottles, Crumb Rubber etc 

1. INTRODUCTION  

 In general, There are of two types in pavements: 

Flexible & Rigid pavement 

●  Flexible pavement 

A flexible pavement is the one which has a bitumen 
coating on top and rigid pavements which are stiffer than 
flexible ones have PCC on top. The flexible pavements are 
erected in layers and it's assured that under operation of 
cargo none of the layers are overstressed. The max 
intensity of stress occurs at the top subcaste, hence they're 
made from superior material, substantially bitumen. 

 

This document is Plastics, a protean material and a friend 
to common man come a problem to the terrain after its 
use. Disposal of a variety of plastic & rubber wastes in an 
eco-friendly way is the thrust area of moment’s 
exploration. The authors ’ imaginative ways to use the 
waste plastics and the tire waste for the construction of 
flexible pavement material which would give a better 
stability, continuity, resistance and strength to the road . 

● CHARACTERISTICS OF PLASTIC AND RUBBER 
CARPETED AGGREGATE 

Plastics, a protean material and a friend to common man 
come a problem to the terrain after its use. Disposal of a 
variety of plastic & rubber wastes in an eco-friendly way is 
the thrust area of moment’s exploration. The authors ’ 
imaginative ways to use the waste plastics and the tire 
waste for the construction of flexible pavement material 
which would give a better stability, continuity, resistance 
and strength to the road as compared to the conventional 
material made road. 

It's to be noted then that monuments with< 2 porosity are 
only allowed by the specification. 
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●  PROPERTIES OF POLYMER AND CRUMBBED 
RUBBER MODIFIED BITUMEN 

An alternate use of plastic and rubber waste is also under 
study where plastics and rubber are mixed with bitumen 
and used for preparing the blend. The waste tires are 
made into greasepaint by grinding into some special type 
of grinders. The greasepaint is collected and it's used for 
revision of bitumen. The bitumen is hotted to 120- 140 
degree Celsius and the powdered scruple rubber and 
plastic is added to the bitumen by its weight and stirred 
well with the help of a mechanical stirrer. The blend was 
used to study the introductory parcels of bitumen like 
softening point, penetration point and rigidity. Then 10 & 
20 plastics & crumbed rubber( split in 5 & 10) is taken in 
proportion by weight. For each waste, the tests were 
conducted doubly to get better results. 

Therefore in pavement construction just the asphalt can 
not meet optimum performance conditions. It's allowed 
that the operation of machine tires and plastics won't only 
break the environmental problem of this artificial solid 
waste, but also act as veritably promising modifiers for the 
enhancement of some accoutrements engineering 
characteristics similar as asphalt pavement Material. 
either, it's allowed that the operation of machine tires and 
plastics won't only break the environmental problem of 
this artificial solid waste, but also act as veritably 
promising modifiers for the enhancement of some 
accoutrements engineering characteristics similar as 
asphalt pavement Material. Polyethylene would be more 
provident and effective in asphalt paving than other 
polymeric accoutrements. But under certain conditions, 
PE has some adversities as an asphalt modifier which can 
be met by Crumb Rubber for revision. The objectification 
of CRT into the asphalt binder would beget the asphalt to 
retain rigidity and crack resistant characteristics, 
resistance to rutting due to high density, high softening 
point and better adaptability, reduction of temperature 
vulnerability, the resistance to endless distortion, fatigue 
failure, and thermal cracking. 

Specific objectives 

● To arbitrate the optimum blend proportions of 
scruple rubber and plastic waste in modified 
asphalt concrete. 

● To describe the physical parcels of the optimized 
scruple rubber- plastic waste modified asphalt 
concrete against customary asphalt concrete, 
rubber asphaltic concrete and plastic asphaltic 
concrete. 

● To estimate the comity of scruple rubber and 
plastic waste in the asphalt blend. 

● To Estimate the cost effectiveness of using plastic 
scruple rubber modified asphalt concrete against 
conventional asphalt concrete mixes. 

● To determine the applicable indicator and 
engineering parcels of plastic waste, rubber tyres 
and compare them with conventional bitumen. 

● To study the effect of polythene carry bags, PET 
bottles, scruple rubber on the strength of BC 
blend with chase dust as padding. 

● To elect the optimum chance of plastic waste and 
rubber to be blended with generally used bitumen 
to produce maximum compressive strength 

● To study the Marshall parcels of the bitumen, 
concrete mixes with polyethylene carry bags, PET 
bottles and scruple rubber to adjudicate how they 
affect the parcels of composites. 

1.1 LITERATURE AND REVIEW 

● Abhayakumar et al,(2013), studied the use of 
polymer and rubber as modifiers in aggregate 
bitumen blend by laying samples from3.5 to 5 
each with an proliferation of0.5. It was observed 
that when 8 rubber and polymer were added and 
10 shredded plastic carry bags in 60/70 grade 
bitumen mixed with summations. All the 
introductory parcels of summations showed an 
increase due to the coating of plastic over 
summations. 

● Mohamed et al, conveyed out study in which CRT 
and LDPE were used to modify virgin asphalt 
which was added in 3, 5, 10, 15 by weight. Stylish 
results of Marshall test were attained below 10 
most at 5% 

● Prasad et al,(2013),delved the use of PET waste 
by mixing with 80/100 grade bitumen and set up 
that MSV, FV, bulk viscosity increases with 
increase in PET content whereas VFB decreases. 
OBC was obtained as5.4 and optimum content of 
PET was 8% 

● Rema et al,(2013),carried out Marshall test using 
60/70 grade bitumen and tattered plastic in 
which OBC WAS4.658 for regulator blend and it 
dropped to4.583 by adding plastic. Marshall 
Stability was set up to increase upto 4.5 polymer 
and also decreases. 

● Raol et al,(2014), carried out a test using scruple 
rubber blended with bitumen in and 20 and set up 
an increase in Marshall stability upto 15 and also 
reduction on farther extension. 
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1.2 METHODOLOGY AND MATERIALS 

Bitumen is a sticky, black, and thick liquid/semi-solid. It's 
crafted of extremely condensed polycyclic sweet 
hydrocarbons with 95 carbon and hydrogen, 5 sulphur, 1 
nitrogen, 1 oxygen, and 2000 ppm( corridor per million) of 
essence.Bitumen is substantially employed in exposed 
conditioning likeroad construction. It must deal with a 
diversity of climatic fortunes, including rain. As a result, it 
should be enjoyable in water and act as a waterproofing 
agent. Bitumen with a lower water- resistance quality has 
a lower continuity andstrength.It also results in poor 
adhesion. As a result, bitumen should be largely water 
resistant. 

 

Aggregates contain the maturity of the pavement 
structure and are the most generally used materials in 
pavement construction. The strains convinced by wheel 
loads on the pavement and face course must be absorbed 
by the summations. They must also withstand the abrasive 
effect of business. These are used in the product of cement 
concrete, bituminous concrete, and other bituminous 
pavements, as well asgranular base course beneath the 
superior pavement layers. 

A plastic material is any of a large variety of flexible 
synthetic or semi-synthetic organic solids. And They're 
constantly made of synthetic materials. Petrochemicals are 
the most typical source. Waste Made of plastic( for 
partner. bags, mugs, bottles) composed of PE, PP, and PS 
shrunk to a size of2.36 millimeter to 4.75 millimeter using 
a shredding( slice) machine . Polyethylene glycols, also 
known as macro gels, are created by polymerizing 
ethylene oxide with water, mono ethylene glycol, or 
diethylene glycol as the raw material, with alkaline 
catalysis. After reaching the required molecular weight, 
the process is concluded 

PET, which stands for polyethylene terephthalate, is a 
form of polyester( just like the apparel fabric). It's 
extruded or moulded into plastic bottles and holders for 
packaging foods and potables, particular care products, 

and numerous other consumer products. In this disquest, 
PET bottles tattered in the rending machine were used. 

 

Crumb rubber is reclaimed rubber delivered from 
automotive and truck scrap tires. During the recycling 
process, sword and tire cord are removed, leaving tire 
rubber with granular consistency. Rubber tattered into 
pieces of invariant size was used in the study. Table 5 
shows the introductory parcels of modifiers used 

 

Modifier used Specific gravity Results 

polythene carry bags 0.905 

PET bottles 1.38 

Crumb rubber 1.15 
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BASIC PROCESS 

1. Isolation Plastic scrap is gathered from a variety 
of places. In this procedure plastic and other 
waste material gets separated. Plastic must have a 
maximum consistency of 60 microns. 

2. The drawing Process The plastic trash is gutted to 
eliminate dust patches, and also dried to remove 
water patches. 

3. Shredding process Shredding is the process of 
plastic slice into small pieces ranging from2.36 
mmto4.75 mm using a plastic shredding outfit 
such as the agglomerate or Scrap Grinder. 

4. Collection process Plastic patches with a diameter 
of 2.36-4.75 microns are collected and are used 
invasion structure 

2. TESTS AND RESULTS 

 

Marshall stability and flow values for control mix 

Bitumen % Flow value mm Stability KN 

5% 2.6 20.03 

5.5% 2.8 21.84 

6% 3.1 19.82 

6.5% 3.4 18.79 

7% 3.8 17.61 

 

Los Angel’s Abrasion Test 

The rehearsed movement of the vehicle with iron wheeled 
or rubber tires will produce some wear and tear and gash 
over the face of the pavement. This wear and tear and gash 
chance of a total is determined with the help of los Angeles 
bruise study. Under this study the chance of wear and tear 
and gash values of the 1 & 2 plastic & rubber carpeted 
total is set up to be in dwindling order with respect to the 
prevailing values. This wear and tear and gash chance of a 
total is determined with the help of Los Angeles bruise 
study. 

Percentage 
of Plastics 

(%) 

Percentage 
of rubber 

(%) 

Los Angeles 
value 

(%) 

Conventional 
value 

(%) 

0.5 0.5 14.64 17.51 

0.5 0.5 14.72 17.42 

1 1 13.77 17.46 

1 1 13.85 17.43 

 

Density and void analysis for control mix 

 

 

 

 

 

 

 

Bitumen% Gb Gt Vv Vb VMA VFB 

5% 2.33 2.4 4.2 11.5 15.04 76.6 

5.5% 2.32 2.4 3 12.7 15.66 80.8 

6% 2.31 2.38 2.89 13.7 16.61 82.6 

6.5% 2.31 2.37 2.24 14.9 17.13 86.9 

 
3. CONCLUSIONS 

●  There was a reduced pattern depth from 10.87 
mm for the control sample to9.81 mm for the 
modified asphalt admixture which led to an 
advanced service life of the pavement.  

● The more Tensile Strength rate of0.979 for the 
modified sample up from 0.971 for the control 
sample attests to the better list property of 
plastics in its molten state( wet process) which 

The experimental work carried out in this current 
disquisition is the Marshall Stability test. The original 
Marshall system is applied only to hot asphalt paving 
composites, with a maximum summations with maximum 
size of 25 mm. The Marshall Stability test is empirical in 
nature. Hence no variations can be affected to the norms 
procedure, similar as reheating of a blend for preparing 
samples, canalizing Marshall Test on field compacted 
sample etc. 
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helped ameliorate cohesion of the modified 
asphalt blend. 

●  This is a suggestion of good comity of the wastes 
in the asphalt concrete blend. This in effect 
reduced the vulnerability of the admixture to 
humidity thus adding to the service life of the 
asphalt concrete pavement. 

● It's adhered from graphs that with gain in 
bitumen attention the Marshall stability value 
increases up to certain bitumen content and 
thereafter it decreases. Therefore, the maximum 
stability was attained at5.5 from the bitumen v/ s 
stability graph 

●  The bitumen content writing to 4 air voids was 
obtained . Hence the Optimum Binder Content 
was calculated as5.3. Voids filled with bitumen 
should be between 75- 85. At5.3 bitumen by 
weight total, VFB was 76.58 which is satisfactory. 
Flow value corresponding to 5.3 is3.4 which is 
also agreeable as per norms. 

Recommendations 

Characterisation tests have been shown to be a good 
dimension of polymer donation to binder performance. 
The conventional dimension ways are inconsistent in 
ranking many- polymer modified HMA performance and 
may only measure whether or not a modifier is present in 
an asphalt instance but not its donation to the asphalts 
performance. thus this exploration work recommends the 
following 

1. There's a need for further exploration on 
performance tests and modelling of the outgrowth 
to ensure harmonious response( affair) for the 
input variables using the optimization process. 

2. A study needs to be done to establish the relations 
between the bitumen binder, LDPE and scruple 
rubber that impact the physical and rheological 
parcels of the asphalt concrete blend during 
processing, storehouse and operation of the 
modified asphalt concrete. 

3. Polymer qualified binders have proven successful 
in the laboratory. sweats should be made to 
develop a correlation between results from 
laboratory tests and field performance by large 
scale modelling and testing. 

4. These exploration findings need to be followed by 
technology perpetration and monitoring to ensure 
the asked life cycle performance advancements 
are achieved 
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