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ABSTRACT 

In bendy pavement bituminous mixes are notably used all over the world flexible pavement is received by using 

the usage of way of compacted layer of bitumen and mineral mixture under no longer uncommon state of affairs 

day-to-day bituminous pavement if design and carried out suitable characteristic clearly acceptable. On the 

exceptional hand the ultra-modern vast ordinary normal performance of bituminous mixes is very inferior below 

extraordinarily proper condition. The success of bituminous pavement is very awful in moisture added about 

condition. account this on use of elements in bituminous mixture and over and above alternate of bitumen take a 

appear at about has influenced that the addition of polymer to asphalt binder used to extend the cohesiveness in 

between combination and binder which is advocated useful resource to prolong the inter sectional cohesiveness 

of the bond between mixture and binder which can extend many residences of asphalt pavements. Plastics are 

someplace in present day instances way of existence and are growing suddenly at some stage in tremendous in a 

developing as of a like India. As these are non biodegradable there can additionally in addition be a chief 

problem posed to the society in required to the administration of this tightly closed wastes. Low density 

polyethylene has been positioned to be a wonderful modifier of bitumen even the reclaimed polyethylene at the 

organizing fabricated from LDPE has been decided to alter bitumen. in today's discover out about and strive has 

been made to comply with reclaimed polyethylene which has been offered from plastic packet used in 

packaging in dry structure with the mixture like fiber in a bitumen combine perfect recognize out about on the 

give up result of this domestically waste polyethylene on engineering property of bituminous concrete. Dense 

bitumen macadam and stone mastic asphalt mixes has been made in this study. 

Keywords: Dense fantastic macadam, stone combine asphalt, OMFED polyethylene, Marshall Residences 

bituminous concrete BC 

INTRODUCTION 

Bituminous binder is extensively used with the aid of ability of paving industry. In not unusual based totally on 

structural behavior pavement are generally categorized into two categories. 

1. Flexible pavement 

2. Rigid pavement 

 

 

 

 

E-ISSN NO:-2349-0721 Impact factor : 6.549 



 

www.iejrd.com 2 

 

International Engineering Journal For Research & Development 
Vol.5              

Issue 5 
 

1. FLEXIBLE PAVEMENT 

Bendy pavement the pavement has low flexural energy and is instead bendy in their structural motion beneath 

the load. The flexible pavement layer transmits the vertical or compressive stresses to the minimize layer via 

grain to grain swap with the aid of the thing of contact in the granular structure. Rigid pavement 

2. RIGID PAVEMENT 

If the surface path of a pavement is made by way of easy cement concrete then it is regarded as inflexible 

pavement. Rigid pavement is made of Portland cement concrete each simple reinforced or prestressed concrete. 

 The bituminous mix format has targets to determine the share of incredible mixture coarse aggregate 

filler and bitumen to produce a combine which is manageable sturdy long lasting and economical. Two type of 

mix design wet combine structure dry combine diagram 

Objectives of Bituminous mix design 

Gold standard bitumen content material cloth fabric is to make sure a long lasting pavement. Ample power is 

required to face up to shear deformation below web page visitors at higher temperature. Rigid extent of air voids 

inside the compacted bitumen to permit for more compaction carried out with the aid of using potential of 

visitors. Enough workability and adequate flexibility to avoid cracking because of repeated web page traffic 

load. 

Waste plastic 

At current availability of plastic waste is considerable the utilization of plastic fabric such as conveyor baggage 

cups and so on is always developing almost 50% to 60% of often happening plastic are fed on for packing. As 

rapidly as, used plastic packing sources are thrown out of doorways and that they continue to be as waste. 

Plastic wastes are lengthy lasting and non biodegradable. Under this cases and hazard use of that plastic waste is 

required so any approach that have to use this plastic waste for reasons of introduction is continuously 

welcomed. 

 

Fig. 1 : Polyethylene Used 
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Table 1: Physical properties of polyethylene used 

 

METHODOLOGY  

This chapter describes the experimental work carried out in this present investigation it involves two processes 

1) Preparation of Marshall samples 

2) Test on samples  

Preparation of Marshall Samples 

For stone mix Asphalt , bituminous concrete and dense bound macadam mixes the bitumen and  polyethylene 

with the coarse aggregate fine aggregate and filler according to the Marshall procedure  specified in ASTM 

D1559 first a comparative study was done on SMA BC and DBM mixes by using  stone dust as filler in between 

with and without polyethylene in mixers. One more a comparative observer becomes finish on SMA, BC, and 

DBM with aid of the usage of slag and fly ash as filler in along with and without polyethylene in mixes here 

optimum binder content (OBC) and optimal polyethylene contain (OPC) becomes located by means of marshal 

check. 

1. Course aggregate, fine aggregate and mineral Filler taken in iron Pan in required quantities and kept in 

an oven at temperature 160 degree Celsius for 2 hour. Due to aggregate and bitumen preheating is 

required. 

2. The desired quantity of shredded polythene turned in to weighed and kept in another field. 

3. The aggregate in the pan were heated and maintained about temperature for few minutes and 

polyethylene was added in aggregate and mixed for 2 minutes. 

4. Now in this mix bitumen was added and entire mix was shaking consistently and equivalently. This 

procedure continues for 15-20 minute till they were properly mixed. 

5. Then the mixture becomes transferred to a casting mould. Per each side 75 no. of blow were given.  

Each sample label and put up separately 
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TEST ON MARSHALL SAMPLES 

1. Marshall Test 

The Marshall balance of the combine is defined as the most load bring with the aid of way of the exemplar at a 

well known take a Same at temperature of 60 diploma Celsius the float fee is the deformation that the check 

specimen undergoes at some stage in loading as plenty as the most load. in India its for a absolutely well-known 

technique of representation of bituminous mixes due to the fact of its easiness and lower priced value inside the 

present have a seem to be at the Marshall homes which consist of steadiness flow price unit weight and air void 

have been studied to attain most beneficial binder contents OBC and choicest polyethylene contents OPC. 

2. Retained stability test 

Retained stability is the degree of moisture precipitate castigate within the mix and next loss of balance due to 

diminished bond among aggregate and binder. Test conducted on STP.204-23 on Marshall Machine with regular 

samples. the balance change into decided after setting the sample in  water bath tub at 60 degree Celsius for half 

of an hour and 24 hours. 

3. Drain down test 

The drain down method counseled by way of the usage of way of the utilization of the use of MORTH 2001 this 

take a look at method covers the calculation of the extent of drain in un-compacted asphalt. Combination sample 

while the sample is held at accelerated temperature equal to these encountered for the dimension of the 

manufacturing storage transport and safety of the mixture. The take a look at is in unique applicable to 

combination alongside with open graded friction route and stone matrix asphalt SMA 

 4. Static indirect tensile strength test 

In this take a show off up at a compressive load of fifty one mm per minute carried out on cylindrical Marshall 

specimen alongside a vertical diametrical aircraft through the use of two curved strips made of stainless steel 

whose radius of curvature is equal to as that of the specimen. 

5. Static creep test 

This take an exhibit up at method is used to discern out the obstruction to eternal deformation of bituminous 

combination at specific temperature. For static creep take at their fine binder content fabric cloth OBC and 

pinnacle of the line polyethylene content material cloth fabric OPC 

 The unique gravity tensile electrical energy and softening factor of polythene used in this investigation 

are calculated. 

RESULTS AND DISCUSSION  

Result of polythene awareness on marshal properties polyethylene content material is taken as 0% 0.5% 1% 

1.5% 2% and 2.5% and for BC 0% 0.5% 1% 1.5% 2%.it is found that with growing bitumen attention the 

Marshall steadiness also enlarge up to certain restrict and then minimize 

Marshall Stability 

It is ascertained from design that with increment in bitumen concentration the Marshall Stability charge will 

expand up to sure bitumen content material cloth and there after it reduce. in current have a look at OBC for 

normal SMA BC and DBM mixes are determined as 6% 4.5% and 4.5% and similarity OBC are and located as 

4% for modified SMA BC and DBM mixes with polyethylene at one of a kind attention. From plan it should 

found that with addition of polyethylene stability fee additionally increases as tons as certain limits and further 

addition decreases the stableness. This ought to be due to extra amount of polyethylene with isn’t able to 
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combine in asphalt well. That attention is called optimum polyethylene containing OPC which is discovered as 

2% for SMA and DBM and 1.5 for BC mixes. 

Retained stability 

Retained stability is calculated for SMA BC and DBM mixes for each of with polyethylene and barring 

polyethylene. Its mile located that the addition of polyethylene to the mixture the retained steadiness charge 

increases. It is analyzed that the BC with polyethylene have an effect on in pleasant retained steadiness placed 

by means of DBM with polyethylene and then SMA with polyethylene 

Drain down test 

Drain down test is executed for each SMA and BC for both of following instances. 

1 stone dust with and without polyethylene. 

2 fly ash and slag with and without polyethylene. 

From test consequences it's for observed that the drain down effect isn’t always sizable for uncompacted 

conventional blend samples. There is no drain down for each case in addition with  

Addition of polyethylene to the mixes at their OPC and OBC 

Static indirect tensile strength test 

Static oblique tensile test of bituminous combo is to measure the oblique tensile energy. It’s of the combination 

which help to discover the resistance to thermal cracking of given mix. The static indirect tensile assessments 

are completed of SMA DBM and BC mixes prepared at their OBC and OPC for each following instances 1 with 

stone dust filler and 2 with fly ash and slag. The impact of temperature at the indirect tensile electricity of mixes 

with and except polyethylene is additionally studied. 

Flow value 

it is found that if make bigger in binder content then drift value expand however with addition of polyethylene 

glide value reduce once more increasing polyethylene glide value begin to increase. 

 Unit weight  

with addition of polyethylene unit weight of combine is restrict as in big difference to many instances going on 

combine due to frequent weight of polyethylene. 

Air void 

With addition of polyethylene in combine the air void is developing as in massive big difference to widespread 

concrete. Void in mineral combination with addition of polyethylene the void in mineral make greater than the 

normal mix. 

CONCLUSION  

1. In above find out about the impact of addition of waste polythene in various attentions from 0.5 to 

2.5% in the bituminous mixes has been studied. 

2. Its miles decided from the static creep take at that deformation of mix typically decreases with the 

recommended useful resource of addition of polyethylene at all take a appear at temperature used. the 

BC mixes with polyethylene cease quit end result minimal deformation in big difference to others 

3. in favored it’s for located that the indirect or indirect tensile energy price minimize with growth in 

temperature and for a delivered to the mixes the charge further will make greater in every cases. The 

BC mixes with polyethylene end result in most indirect tensile electrical strength values. in contrast to 

SMA accompanied via DBM 
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4. From above commentary it is concluded that the use of waste polythene end cease end result in 

developing the engineering property of bituminous mixes. 
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