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ABSTRACT--The present assessment inquires about the benefits of offsetting the stone mastic dark top 

(SMA) mix in versatile black-top with decimated squander plastic. Standard (without plastic) and the reasonable 

out SMA mixes were presented to execution of compressive quality tests and split pliable quality tests with moving 

rate bitumen by weight of mineral aggregate (5% to 6.5%)) and by varying rate plastic by weight of mix(5%,10% 

and 15%). Plastic substance of 10% by weight of bitumen is endorsed for the improvement of the display of Stone 

Mastic Asphalt mixes. 10% plastic substance empowers an extension in the compressive stood out strain stretch 

from the customary SMA Mix 
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I. INTRODUCTION 

1.1. General 

Stone mastic dark top (SMA) is a stone-on-stone like skeletal structure of gap surveyed all out, sustained 

together by mastic, which truly is higher spread substance, filler and fiber to diminish the latch channel. This 

structure improves the quality and the presentation of SMA a lot higher than the thick assessed and open looked 

into dark top mixes. Significant level of clasp content is basic to ensure the robustness and laying characteristics 

of SMA. 

 

1.2. Air Voids 

Air voids are little airspaces or pockets of air that happen between the covered total particles in the last 

compacted blend. A specific level of air voids is important in all thick reviewed expressway blends to take into 

consideration some extra asphalt compaction under traffic and to give spaces into which limited quantities of 

black-top can stream during this ensuing compaction. The suitable level of air voids (in research facility 

examples) is between 2.0 percent and 4.0 percent for most surface course blends or as required by the proprietor. 

The sturdiness of a black-top asphalt is a component of the air-void substance. This is on the grounds that the 

lower the air-voids, the less porous the blend becomes. Too high an air-void substance gives ways through the 

blend to the passage of harming air and water. A low air-void substance, then again, can prompt flushing, a 

condition where abundance black-top presses out of the blend to the surface. Thickness and void substance are 

legitimately related. The higher the thickness, the lower the level of voids in the blend, and the other way around. 

Employment particulars require asphalt that permits as low an air void substance as is viable, around 8.0 percent. 
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1.3. Difference between SMA & Conventional Mixes 

SMA is adequately used by various countries on the planet as significantly channel safe bituminous course, 

both for spread (moderate) and wearing course. The noteworthy difference between common mixes and SMA is 

in its essential skeleton .The SMA has high percent around 70-80 percent of coarse aggregate in the mix .This 

assembles the interlocking of the sums and gives better stone to stone contact which fills in as weight passing on 

part in SMA and from now on gives better channel resistance and toughness. On the other hand, standard mixes 

contain around 40-60 percent coarse aggregate. They has stone to stone contact, anyway it much of the time 

suggests the greater grains fundamentally float in a structure made out of tinier particles, filler and dark top 

substance .The constancy of the mix is chiefly obliged by the association and inside scouring of the system 

which supports the coarse sums .It can be sought after from diagram of the grain size dispersal of the mixes 

given underneath.  

The resulting qualification lies in the spread substance which lies between 5-6 percent for standard mixes. 

Underneath this the mix ends up being incredibly unstable. Over this percent will provoke unexpected drop of 

security considering the way that the folio fills all the available voids and the extra latch makes the aggregates to 

skim in spread system. The SMA uses uncommonly high percent of clasp > 6.5 percent which is attributed to 

filling of more proportion of voids present in it, in light of high coarse all out skeleton. The high bitumen content 

adds to the life expectancy of the black-tops.  

The third differentiation is the use of settling included substances in SMA which is credited to the garnish off 

of tremendous no of voids in SMA so as to diminish the channel down on account of pith of high bitumen 

content. In spite of what may be normal, there is no offsetting pro in conventional mixes since the bitumen 

content is moderate, which just viably fills the moderate proportion of voids and limiting the sums. 

1.4. Motivation 

The budgetary advancement of a system is poor upon thoroughfare progression to improve adaptability. In 

any case, improperly orchestrated, arranged, created, and kept up roadways can agitate the social and monetary 

qualities of any size system. Ordinary unpleasant impacts to expressway progression consolidate mischief of 

living space and bio-conventional assortment, creation of air and water sullying, uproar and vibration age, 

damage of trademark scene, and the devastation of a system's social and social structure. Expressway system 

must be created and kept up to high qualities and measures. 

1.5. Objectives of the Study 

This paper focuses thinking about Objectives, advancement material structure, economy achieving by using 

waste materials and ideal conditions over the customary mixes. Exact estimation of all out degree is essential for 

a predominant appreciation of its effect on the stack passing on point of confinement of a dark top mix and 

Volumetric assessment of the aggregate. study looks at the upsides of offsetting the stone mastic dark top (SMA) 

mix in versatile black-top with waste plastic and use of low thickness polyethylene fundamental nourishment 

thing packs in the SMA. 

1.6. Organization of the Report 

Interstate structures produce the most noteworthy cost in human harm and going, as around 50 million 

individuals are hurt in car accidents reliably, barring the 1.2 million passings. Road traffic harm is the single 

driving explanation behind unforeseen downfall in the underlying five numerous long stretches of human life. 
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The administrator of security is a methodical system that tries to reduce the occasion and reality of vehicle 

crashes. The man/machine correspondence with road traffic structures is shaky and speaks to a test to freeway 

prosperity the board. 

 

II. MATERIALS & METHODS  

1. 12.5mm coarse aggregates 

2. Lime( max filler to cover (F/B)ratio 1/2 to 1/5)  

Lime is a calcium-containing inorganic mineral made basically out of oxides, and hydroxide, typically 

calcium oxide and furthermore calcium hydroxide. It is moreover the name for calcium oxide which occurs 

because of coal-wrinkle fires and in balanced limestone xenoliths in volcanic ejecta.[1] The word lime begins 

with its most reliable use as building mortar and has the sentiment of staying or following.  

3. Stone residue ( max filler to binder (F/B)ratio  1/2  to 1/5) 

Stone residue, generally called shake powders, shake minerals, shake flour, soil remineralization, and mineral 

fines, includes finely squashed shake, took care of by standard or mechanical techniques, containing minerals and 

pursue segments commonly used in regular developing practices. 

4. Bitumen (5% 5.5% 6%, 6.5% are used) 

Bitumen, generally called bitumen is a tenacious, dull, and significantly thick liquid or semi-solid sort of oil. 

It may be found in like manner stores or may be a refined thing, and is classed as a pitch. Preceding the twentieth 

century, the term asphaltum was in like manner used.  

5. Waste plastic polymer (low density polyethylene grocery bags) (5%, 10%15%) 

Plastic is material including any of a wide extent of made or semi-designed regular fuels that are adaptable 

along these lines can be formed into solid articles. Flexibility is the general property of all materials which can 

turn irreversibly without breaking in any case, in the class of malleable polymers, this hops out at such a degree, 

that their genuine name gets from this specific limit. Plastics are usually regular polymers of high nuclear mass 

and habitually contain various substances. They are regularly designed, most normally got from petrochemicals, 

regardless, an assortment of varieties are created utilizing unlimited materials, for instance, polylactic destructive 

from corn or cellulosics from cotton linters.  

6. Wax 

Waxes are a contrasting class of regular bothers that are lipophilic, adaptable solids near encompassing 

temperatures. They consolidate higher alkanes and lipids, usually with dissolving centers above around 40 °C 

(104 °F), melting to give low consistency liquids. Waxes are insoluble in water anyway dissolvable in 

characteristic, nonpolar solvents. Standard waxes of different sorts are made by plants and animals and occur in 

oil. 

 

 

 

III. LABORATORY TESTING 

3.1 Properties of Bitumen Aggregates are as follows 
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TABLE I. PROPERTIES OF BITUMEN AGGREGATES 

Penetration @ 25 Degree Centigrade 64 

Ductility @ 25 Degree Centigrade 110 

Softening Point 510 C 

Aggregate Impact Value 16% 

Los Angeles Abrasion Value 35% 

Specific Gravity of Aggregate 2.67 

Water Absorption of Aggregate 2.37 

Aggregate Crushing Value 37% 

 

3.2 Compressive strength test 

Test for compressive quality is completed either on shape or chamber. Diverse standard codes recommend 

strong chamber or strong 3D Square as the standard model for the test. Compressive quality is the limit of 

material or structure to pass on the piles on its surface with no break or preoccupation. A material under strain 

will when all is said in done diminish the size, while in strain, size expands. Compressive quality condition for 

any material is the stack applied at the motivation behind failure to the cross-section zone of the face on which 

weight was applied. The estimations of compressive strength test are been given in the below, reports and talks.  

 

3.3 Split Tensile strength test 

This property for concrete identifies with its pressure quality. This is acquired by performing split malleable 

test on solid example. The solid example in this test is taken as round and hollow fit as a fiddle. Rigidity for solid 

example is characterized as the malleable burdens created because of use of the compressive burden at which the 

solid example may split. Compose the articulation for ascertaining the split elasticity Tsp=2P/πDL of the solid. 

Here, the term P is applied burden on the solid, D is round and hollow example width and L is tube shaped 

example length. Split elasticity for concrete is given as beneath. Here, the term fck alludes to trademark quality of 

concrete. 

 

3.4. Percent Voids Filled with Asphalt (VFA) 

The VFA is the level of voids in the compacted total mass that are loaded up with black-top concrete. It is 

synonymous with the black-top void proportion. The VFA property is significant as a proportion of relative 

solidness, yet in addition in light of the fact that there is an incredible connection among's it and percent 

thickness. In the event that the VFA is excessively low, there isn't sufficient black-top to give sturdiness and to 

over-densify under traffic and drain. In this way, the VFA is a significant plan property. Most DOT 

determinations require 70-80 during the plan stage; this necessity is proposed for the blend during the structure 

stage just and is regularly not a generation prerequisite. HMA intended for moderate to overwhelming traffic 

may not pass the VFA necessity with a generally low percent of air voids in the field despite the fact that the 

measure of air voids is inside the worthy range. Since low air void substance might be extremely basic as far as 

opposing changeless disfigurement, the VFA prerequisite maintains a strategic distance from those blends that 

are defenseless to rutting in substantial rush hour gridlock circumstances.  
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3.5. Voids in the Mineral Aggregate (VMA)  

Voids in the mineral Aggregate (VMA) are the air-void spaces that exist between the total particles in a 

compacted clearing blend, incorporating spaces loaded up with black-top. VMA speaks to the space that is 

accessible to oblige the black-top and the volume of air voids vital in the blend. The more VMA in the dry total, 

the more space is accessible for the film of black-top. In light of the way that the thicker the black-top film on the 

total particles the more tough the blend, explicit least prerequisites for VMA are determined in many 

determinations. Least VMA qualities ought to be clung to with the goal that a tough black-top film thickness can 

be accomplished. Expanding the thickness of degree of the total to a point where underneath least VMA values 

are gotten prompts slim movies of black-top and a dry looking, low sturdiness blend. Along these lines, 

conserving in black-top substance by bringing down VMA is in reality counter-beneficial and negative to asphalt 

quality. 

 

IV. RESULTS & DISCUSSIONS 

 

TABLE II. VOID ANALYSIS OF CONVENTIONAL MIX 

S.

N

o. 

Bitu

men 

Cont

ent 

Bulk 

Specifi

ed 

Gravit

y 

Air 

Voids 

Voids in 

Mineral 

Aggrega

te 

Voids 

filled 

Bitumen 

1 5 2.424 7.508 20.513 56.74 

2 5.5 2.448 7.05 20.325 63.113 

3 6 2.465 6.371 20.19 70.01 

4 6.5 2.481 5.87 19.85 79.52 

 

 

TABLE III.   RESULTS OF TENSILE STRENGTH TEST 

 

 

 

 

 

TABLE IV. VOID ANALYSIS OF 5% 

PLASTIC MIXED BITUMEN MIX 

Mixes Tensile Strengh in N/mm2 

 

Sample 

1 

Sample 

2 

Sample 

3 Average 

Conventional Bitumen 

Mix 0.69 0.63 0.65 0.656667 

5% Plastic Mix 

Bitumen 0.85 0.79 0.81 0.816667 

10% Plastic Mix 

Bitumen 1.25 1.48 1.11 1.28 

15% Plastic Mix 

Bitumen 0.92 0.89 0.85 0.886667 
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S.N

o 

Bitume

n 

Conten

t 

Bulk 

Specifi

ed 

Gravit

y 

Air 

Voids 

Voids in 

Mineral 

Aggrega

te 

Voids 

filled 

Bitume

n 

1 5 2.431 7.21 19.98 57.65 

2 5.5 2.457 6.74 19.712 64.48 

3 6 2.478 5.88 19.27 71.87 

4 6.5 2.487 5.42 18.85 81.25 

 

TABLE V. VOID ANALYSIS OF 10% PLASTIC MIXED BITUMEN MIXES 

 

S.No 

Bitumen 

Content 

Bulk 

Specified 

Gravity 

Air 

Voids 

Voids in 

Mineral 

Aggregate 

Voids 

filled 

Bitumen 

1 5 2.478 6.85 19.35 59.04 

2 5.5 2.494 6.17 19.11 66.37 

3 6 2.519 5.36 18.56 74.53 

4 6.5 2.531 4.92 18.27 84.12 

 

 

TABLE VI.  VOID ANALYSIS OF 15% PLASTIC MIXED BITUMEN MIX 

 

 

 

 

 

 

 

 

 

 

 

TABLE VII. RESULTS OF COMPRESSION STRENGTH TEST 

S.No. 

Bitumen 

Content 

Bulk 

Specified 

Gravity 

Air 

Voids 

Voids in 

Mineral 

Aggregate 

Voids 

filled 

Bitumen 

1 5 2.455 7.13 19.72 58.54 

2 5.5 2.479 6.54 19.54 65.73 

3 6 2.495 5.68 18.95 72.69 

4 6.5 2.504 5.23 18.63 82.87 

Mixes Compressive Strength in N/mm2 

 

SPC 

1 

SPC 

2 

SPC 

3 AVG 

Conventional Bitumen 

Mix 4.019 4.126 4.23 4.125 

5% Plastic Mix 4.929 5.09 5.1 5.039667 
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Figure 1.       Compressive Strength Vs % of Replacement Bitumen mix 

 

 

 

Figure 2.          Tensile Strength Vs % of Replacement Bitumen mix 

 

V. CONCLUSIONS 

Usual bitumen concrete is possessing compressive strength of 4.125 N/mm2. Whereas polymer mix SMA in 

5%, 10%, 15% is possessing compressive strength of 5.04 N/mm2, 7.43 N/mm2, 6.94 N/mm2. 

Bitumen 

10% Plastic Mix 

Bitumen 8.13 7.763 6.396 7.429667 

15% Plastic Mix 

Bitumen 6.89 7.001 6.921 6.937333 
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For 5% substitute of polymer ravage in the Usual SMA the compressive strength is improved to 22%. For 

10% substitute of polymer ravage in the Usual SMA the compressive strength is improved to 80%. For 15% 

substitute of polymer ravage in the Usual SMA the compressive strength is improved to 68%.  

Usual bitumen concrete is possessing Tensile strength of 0.657 N/mm2. Whereas polymer mix SMA in 5%, 10%, 

15% is possessing compressive strength of 0.817 N/mm2, 1.28 N/mm2, 0.887 N/mm2. 

For 5% substitute of polymer ravage in the Usual SMA the tensile strength is improved to 24.35%. For 10% 

substitute of polymer ravage in the Usual SMA the tensile strength is improved to 94.82%. For 15% substitute of 

polymer ravage in the Usual SMA the tensile strength is improved to 35%. 

For substitute of polymer ravage in SMA compressive and tensile strength is improving. For 10% substitute 

of polymer ravage it is enhancing the peak strength. For 15% again it is dropping from peak node. 

 

 

 

REFERRENCES 

1.  L.R Schroceder, “The Use of Recycled Materials in Highway construction’, Public Roads, Vol 58(Issue  

2), 1994.  

2. Sunil Bose, Sridhar Raju , “Utilization of waste plastic in Bituminous Concrete mixes”, Roads and 

Pavements, (2004),   

3. L.Flynn, “Recycled Plastic finds it home in Asphalt Binder”, Roads and Bridges , (1993)  

4. S.E Zorrob, and L. B Suparama “ Laboratory Design and Investigation of Proportion of    bituminous 

Composite Containing Waste Recycled Plastics aggregate Replacement (Plastiphalt)”, CIB Symposium 

on construction and   Environment Theory into Practice 

5. D N Little, “Enhancement of asphalt concrete mixtures to meet structural requirements through the 

addition of recycled polythene, use of waste materials in hot mix asphalt”, ASTM Special Tech 

Publication,1193(1993) 

6. .H Denning, & J Carswell, “Assessment of Novophalt as a Binder for Rolled Asphalt Wearing Course”, 

TRRL Report 1101, Transport and Road research Laboratory, Crowthrome (England), 1983. 

7. J.L Goodrich, “Asphalt and Polymer Modified Asphalt related   to the performance of Asphalt Concrete 

Mixes”, Association of the Asphalt Paving Technology, 1998. 

8. Gupta Dr. Y.P., Shailendra Tiwari, Pandey J.K. Utilisation of Plastic Waste in Construction of 

Bituminous Roads. NBM & CW, 2010, March, p. 92 

9. Bale Amol S. Potential reuse of plastic waste in road construction: a review. International Journal of 

Advances in Engineering & Technology (IJAET), 2011, No. 2, pp. 233-236. 

10. Bindu C.S., Beena K.S. Waste plastic as a stabilizing additive in Stone Mastic Asphalt. International 

Journal of Engineering and Technology, 2010, 2.6, pp.379-387.  

11. Jassim Hamed M., Omar T. Mahmood, Sheelan A. Ahmed. Optimum use of plastic waste to enhance the 

Marshall properties and moisture resistance of hot mix asphalt. International Journal Engineering. 

Trends and Technology, 2014, No. 7, pp. 18-25. 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 02, 2020 

ISSN: 1475-7192 

 
Received: 02 Dec 2019 | Revised: 24  Jan 2020 | Accepted: 16 Feb  2020                          4775   

12. Israa Saeed Jawad Al-Haydari and Ghadah Ghassan Masued (2017), “Benefit of using Expanded 

Polystyrene Packaging Material to Improve Pavement Mixture Properties”, Applied Research Journal, 

Vol.3 (Issue 11), PP.332-342.  

13. Dr. Hamed M. Jassim, Omar T. Mahmood and Sheelan A. Ahmed (2014), “Optimum use of Plastic 

Waste to Enhance the Marshall Properties and Moisture Resistance of Hot Mix Bitumen”, International 

Journal of Engineering Trends and Technology, Vol.7, No.1, P.223. 

14. Sabina, Tabrez A. Khan, Sangita, D. K. Sharma and B. M. Sharma (2009), “Performance Evaluation of 

Waste Plastic/Polymer Modified Bituminous Concrete Mixes”, Journal of Scientific & Industrial 

Research, Vol.68 (11) , PP.975-979. 

15. Dipankar Sarkar and Manish pal (2016),“ A Laboratory Study Innovating use of Brick Aggregate along 

with Plastic Modified Bitumen in Preparation of Bituminous Concrete for The Road of Tripura”, ARPN 

Journal of Engineering and Applied Science, vol.11, no.1, pp 570-576  

16. A. U. Ravi Shankar, K. Koushik and Goutham Sarang (2013), “Performance Studies On Bituminous 

Concrete Mixes Using Waste Plastics”, Highway Research Journal, Vol.6, No.1, pp 1-11 

17. Pareek A.,Gupta T. and Sharma R.K (2012), “Performance of polymer modified bitumen for flexible 

pavement”, International Journal of Structural and Civil Engineering Research, Vol. 1, No.1. pp 77-86 


