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Abstract: Semi Dense Bituminous Concrete (SDBC) is a composite material for the most part utilized as a part of development 
activities like street surfacing, airplane terminals, parking areas and so on. It comprises of bitumen (use as a binder) and 
mineral total which are combined and set down in layers and after that compacted. Presently days, the enduring addition in 
high movement power regarding business vehicles, and the critical variety in day by day and regular temperature place us in a 
requesting circumstance to think about a few choices for the asphalt attributes and quality 

by applying some essential adjustments which might fulfill both the quality and in addition efficient angles. Likewise 
considering the ecological approach, because of inordinate utilization of plastic in everyday business, the contamination to the 
earth is colossal. Since the plastic is non-biodegradable, the need of the present hour is to utilize the waste plastic in some 
valuable purposes. This theory displays an examination directed to concentrate the conduct of SDBC mix changed with waste 
plastic. Different percentage of waste plastic are utilized for preparing the mix by following the procedure given in the IRC 
Code. The part of waste plastic in the mix is to concentrate the different building properties by planning Marshall Test of SDBC 
mix with and without polymer. Marshall Properties, for example, stability, flow value, unit weight, air voids, voids filled with 
bitumen are utilized to decide optimum bitumen. 

Introduction  

During 1900’s bitumen pavements was first introduced to rural roads in order to prevent WBM roads from disintegration due 
to fast growth of motor cars. Sulyman et al. 2014 [1] Heavy oils were used to settle the dust. An eye estimation process which 
is called pat test was used to estimate the required quantities of the heavy oil in the mix. Sand-Bitumen mixture was used to 
make the first mix design for flexible pavements and known as Habbard field method. There was one limitation in this method 
that it cannot deal with the mixtures having large sized aggregates. 

Hveem, 1942; developed the Hveem stabilometer in 1927. He did not have any idea about the quantity of bitumen required to 
be used in a mix so, he used the surface area calculation concept (which was used to design PCC mix), to calculate the optimum 
bitumen required for a mix. Marshall developed the Marshal Testing Machine before the World War II. In 1930 US Army Corps 
of Engineer adopted it and in 1940 modified it further. 

Need of Modification in Bituminous Mixes 

The day by day increase in the traffic increases the load on the pavement & changing climatic conditions around leads to its 
wear and tear and ultimately affects the life and performance of the bituminous mix pavements. Therefore, modification in the 
bituminous mixes is the demand of today’s traffic so; we can improve the strength and increase the life of a bituminous 
pavement. There are many waste material available which can be use to modify bituminous mix like crumb rubber, waste 
plastic, fly ash, marble dust etc in order to increase the efficiency and life of the flexible pavements. durable & resistant to 
normal natural processes of degradation. A study says around 1 billion tons of plastic have been disposed of, and this may 
continue for many years or even, a great many decades. The plastic gets mixed with water, doesn't break down, and appears as 
little pallets which cause the death of fishes and numerous other sea-going creatures that eat them as nourishment materials. 
Today the garbage of the waste plastic is gigantic, as the plastic materials have turned into the vital part, of our everyday life. It 
is possible that they get blended with the Municipal Solid Waste or tossed over a land territory. On the off chance that they are 
not reused, their present transfer might be via land filling or it might be by incineration. Both the procedures colossal affect on 
nature. On the off chance that they are burned, they pollute the air and on the off chance that they are dumped into some place, 
they cause soil and water contamination. Under these conditions, a substitute use for this plastic waste is required. So, I decide 
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to modify SDBC with1.1.4 Waste plastic is a concern Plastics are durable & non-biodegradable; the chemical bonds make 
plastic very waste plastic for my thesis work. 

 Waste Plastic in SDBC Mix 

BC mix modification, with the different polymers can be good a solution to overcome the problems that we are facing now 
days like rapid increase in wheel loads and change in climatic conditions. It can also help us to improve the fatigue life, reduce 
the rutting & thermal cracking in the flexible pavement. Bitumen, when mixed with the polymer, forms a complex structure 
which partly isolates it from bitumen and not absorbed by the polymer. This builds the consistency of the SDBC mix by 
forming a more internal complex structure. Plastic has good sound absorbing properties so it helps in reducing noise from the 
roads and plastic also not allow seepage of water which increase the life and save the pavement from disintegration due to 
rains. Materials and Methodology 

The materials used are as follows. 

i. Aggregates 

ii. Mineral Fillers 

iii. Bitumen 

iv. Waste Plastic 

Marshal samples were prepared by using the chart given in MORTH specification of grading and quantities of aggregates for 
different bituminous mixes. This study is carried out on the SDBC for this two grading is given in the handbook out of which 
grading 2 was adopted to carry out all samplings and testing. 

Table 1: The gradation used in the sample preparation 

GRADING #1 2# GRADATION 
Used 

Nominal 
Aggregate size 

13vmm 10vmm 10vmm 

Layer thickness 35-40vmm 25-30vmm 25-30vmm 
Is sieve (mm) Cumulative % by weight of total aggregate passing 
19v 100 v - - 
13.2 v 90-100 v 100 v 100 v 
9.5 v 70-90 v 90-100 v 95 v 
4.75 v 35-51 v 35-51 v 45 v 
2.36 v 24-39 v 24-39 v 30 v 
1.18 v 15-30 v 15-30 v 15 v 
0.6 v - - - 
0.3 v 9-19 v 9-19 v 10 v 
0.15 v - - - 
0.075 v 3-8 v 3-8 v 5 v 

 

Specific Gravity of Coarse aggregate = 2.60v 

Specific Gravity of Fine aggregate = 2.02v 

Specific gravity of filler = 1.78v 
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ExperimentalvProcedure 

Experimental program has following processes: 

 Sample Preparation 
 Bulk density determination 
 Stability and Flow Test 
 Density and Void Analysis 

Sampling Procedure 

The mixing of ingredients was done as per the following procedure (STPv204-8). 

1) First of all coarse aggregates, fine aggregate & fillers were taken in a pan. 

2) The pan is than kept in an oven at 160 °C forv2 hours. The aggregates & bitumen are needed to be mixed in heated state so 
preheating is required. 

3) The bitumen is also heated up-to melting point before mixing. 

4) The aggregates also than heated in the pan over a stove for few minutes in order to maintain the above temperature. 

5) The plastic waste is than mix in the bitumen by weight of bitumen according to the sample prepared and stir them well for 
two minutes. 

6) Now, the aggregates and modified bitumen are put together and mixed. Mix them well for aroundv10-15 minutes until they 
mix up well to get a uniform color & texture. 

7) The mix was then transferred to a casting mould. 

8) The mix then compacted by the Marshall Hammer. 

9) Totalv150 blows were given to sample; v75 blows each side of the mould per sample. 

10) Then these samples with moulds were kept separately and marked. 

Table 2: Varied percentages of raw materials used 

S. No. Bitumen content Plastic waste 
% Grams % Grams 

1 4.0 48 0 0 
2 4.0 48 0 0 
3 4.0 48 0 0 
4 5.0 60 0 0 
5 5.0 60 0 0 
6 5.0 60 0 0 
7 6.0 72 0 0 
8 6.0 72 0 0 
9 6.0 72 0 0 
10 4.0 48 5 3.0 
11 4.0 48 5 3.0 
12 4.0 48 5 3.0 
13 5.0 60 5 3.3 
14 5.0 60 5 3.3 
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15 5.0 60 5 3.3 
16 6.0 72 5 3.6 
17 6.0 72 5 3.6 
18 6.0 72 5 3.6 
19 4.0 48 10 6.0 
20 4.0 48 10 6.0 
21 4.0 48 10 6.0 
22 5.0 60 10 6.6 
23 5.0 60 10 6.6 
24 5.0 60 10 6.6 
25 6.0 72 10 7.2 
26 6.0 72 10 7.2 
27 6.0 72 10 7.2 
28 4.0 48 15 9.0 
29 4.0 48 15 9.0 
30 4.0 48 15 9.0 
31 5.0 60 15 9.9 
32 5.0 60 15 9.9 
33 5.0 60 15 9.9 
34 6.0 72 15 10.8 
35 6.0 72 15 10.8 
36 6.0 72 15 10.8 

 

Results and Discussion 

Test carried out with different proportion of waste plastic in SDBC mix prepared with these aggregates & bitumen and the 
plotted graphs of Marshall Parameters. From the graphs above we conclude that when 15v% of waste plastic was added the 
best results of stability values were at 5v% bitumen content i.e. 1989vkg & all other parameters like Vv, VFB & Unit Weight 
were within MORTH specification except the flow values, therefore we cannot use waste plastic at 15 % because it will cause 
disintegration and settlement of roads which is not acceptable. 

 

Figure 1: Comparative study of Marshall Stability with different PW 
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Figure 2: Comparison of flow values at different PW 

From the above comparison graphs we can see that the stability values keep on increasing after adding waste plastic at 15v% 
but the flow values start increasing beyond the specified limits i.e. (2-4vmm) which is not acceptable so the bitumen content to 
be used for SDBC mix was found to be 5v% and PW to be used in between 5-10v%. The other parameters were within the 
MoRTH specified limits. 

Conclusions 

This research studies the use of waste plastic to create modified Semi-Dense Bituminous Concrete for paving high strength 
pavements for heavy traffic. For this waste plastic in different proportions was added in bitumen & samples were prepared 
and from the calculated results following conclusions were drawn: 

 It was observed that modified SDBC mix gives improved results of Marshall Characteristics than conventional SDBC 
mix. 

 It is observed that the Marshall Stability values increases with the increase in waste plastic for the aggregates and 
bitumen used. 

 The OBC of the bitumen used was found to be 5v% at which samples get the high stability values. 
 At 5v% of bitumen content and 0, 5, v10 & 15v% of waste plastic stability values were 1056vkg, 1166 kg, 1735vkg & 

1988 kg respectively, but the flow values were found to be within permissible limits as specified by MoRTH up to 
10v% addition of plastic waste. 

 The other parameters of Marshall Test like Vv, VFB & Unit weight were under specified limits of MORTH for SDBC.  
 The stability value was kept on increasing even after the addition of 15v% of waste plastic and the flow value too 

which shows waste plastic increase the melting point of bitumen and will results in rutting, potholes & disintegration 
of roads. 

 The optimum waste plastic content to be used in modified SDBC mixes should be 5v% to 10v%. 
 This study has an affirmative impact on the environment as it not only helps in reducing plastic waste but also gives 

us high strength roads with long life. 

References: 

 A.S Rahman “Use of Waste Plastic in Construction of Flexible Pavement”, New Building Materials & Construction 
World, 2009. 

2.74 
3.08 

3.65 
3.4 3.55 

4.33 

3.77 3.95 
4.38 

6.69 

7.3 
7.76 

2.5

4.5

6.5

8.5

3 4 5 6 7

Fl
o

w
 V

al
u

e
 

Bitumen Content 

PW 0% PW 5% PW 10% PW 15%



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 07 Issue: 08 | Aug 2020                 www.irjet.net                                                                              p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 2884 
 

 B.N Sasane, H. Gaikward, Dr. J.R Patil & Dr. S. D Khandekar, “Application of Waste Plastic as an Effective Construction 
Material in Flexible Pavement”, International Research Journal of Engineering and Technology (IRJET), e-ISSN: 2395-
0056, p-ISSN:2395-0072, Vol. 02 Issue 3, June 2015. 

 C.E.G Justo “Utilization of Waste Plastic Bags in Bituminous Mix for Improved Performance of road”, Centre for 
Transportation Engineering, Bangalore University, Bangalore, India, 2002. 

 IS:1202, 1978. Methods for Testing Tar and Bituminous Materials: Determination of specific gravity. Bureau of Indian 
Standards, New Delhi, India. 

 IS:1203, 1978. Methods for Testing Tar and Bituminous Materials: Determination of Penetration. Bureau of Indian 
Standards, New Delhi, India. 

 IS:1205, 1978. Methods for Testing Tar and Bituminous Materials: Determination of Softening Point. Bureau of Indian 
Standards, New Delhi, India. 

 IS:1208, 1978. Methods for Testing Tar and Bituminous Materials: Determination of Ductility. Bureau of Indian 
Standards, New Delhi, India. 

 IS:2386 (Part I). 1963. Methods of test for aggregates: Determination of Grain size analysis. Bureau of Indian 
Standards, New Delhi, India. 

 IS:2386 (Part I). 1963. Methods of test for aggregates: Determination of Flakiness and Elongation indices (total). 
Bureau of Indian Standards, New Delhi, India. 

 IS:2386 (Part III). 1963. Methods of test for aggregates: Determination of water absorption. Bureau of Indian 
Standards, New Delhi, India. 

 IS:2386 (Part III). 1963. Methods of test for aggregates: Determination of crushing value. Bureau of Indian Standards, 
New Delhi, India. 

 IS:2386 (Part IV). 1963. Methods of test for aggregates: Determination of Los Angeles Abrasion. Bureau of Indian 
Standards, New Delhi, India. 

 IS:2386 (Part IV). 1963. Methods of test for aggregates: Determination of Impact value. Bureau of Indian Standards, 
New Delhi, India. 

 IS:2386 (Part V). 1963. Methods of test for aggregates: Determination of Soundness test. Bureau of Indian Standards, 
New Delhi, India. 

 J. Sahu, Prof. D. Rastogi & Dr. M.K Trivedi, “Study of Bituminous Concrete Mixes With Polyethylene Waste Material”, 
International Journal of Engineering Technology Science and Research (IJETSR), ISSN 2394-3386, Vol. 3 Issue 5 May 
2016. 

 K.R Kumar, Dr. N. Mahendran,”Experimental Studies on Modified Bituminous Mixes Using Waste HDPE and Crumb 
Rubber”, International Journal of Emerging Technology and Advanced Engineering, ISSN 2250-2459, ISO 9001:2008 
Certified Journal, Vol. 4, Issue 4, April 2014. 

 M. Sulyman, M. Sienkiewicz, J. Haponiuk, “Asphalt Pavement Material Improvement”: A Review, International Journal 
of Environmental Science and Development, Vol. 5, No.5, and October 2014. 

 M.M Barad, Pg Student AMGOI Wathar, Kolhapur, “Use of Plastic in Bituminous Road Construction”, Journal of 
Information, Knowledge and Research in Civil Engineering, ISSN:0975-67441, Vol. 3. Issue 2, Nov 2014 to Oct 2015. 

 Magandeep, Ravi Kant Pareek and Varinder Singh “Utilization of Ground Granulated Blast Furnace Slag to Improve 
Properties of Concrete” International Journal on Emerging Technologies 6(2): 72-79(2015), ISSN No. (Online): 2249-
3255. 

 Magandeep, Ravi Kant Pareek and Varinder Singh, “Study of blast furnace slag to improve properties of concrete - A 
Review” International Journal of Technical Research, Vol. 4, Issue 1, Mar-Apr 2015. 

 MORTH specifications for road and bridge work, Published by IRC on behalf of Govt. of India, Ministry of Road 
Transport and Highways, November 2000. 

 Owais Ahmed Shaikh, Magandeep “Analysis for Improvement of Parking Facilities in the Central Business District of 
Srinagar” ISSN [ONLINE]: 2395-1052, IJSART - Volume 4 Issue 6 – JUNE 2018. 

 Parveen Kumar, Magandeep and Karan Singh “Upshot of Human Hair Fibre in asphalt mix for pavement design: a 
review” Journal of Xidian University ISSN No:1001-2400 VOLUME 14, ISSUE 8, 2020. 

 R. Vasudevan.,”Utilization of waste plastics for flexible pavement”, Indian High Ways Indian Road Congress, Vol. 34, 
No.7, 2006. 

 Rajdeep Singh, Magandeep Bishnoi “An experimental investigation of concrete properties m30 due to incorporation of 
glass fibres.” International Journal For Technological Research In Engineering, ISSN (Online): 2347 – 4718, Volume 4, 



          International Research Journal of Engineering and Technology (IRJET)              e-ISSN: 2395-0056 

                Volume: 07 Issue: 08 | Aug 2020                 www.irjet.net                                                                              p-ISSN: 2395-0072 

 

© 2020, IRJET      |       Impact Factor value: 7.529      |       ISO 9001:2008 Certified Journal       |     Page 2885 
 

Issue 10, June-2017. 
 Robin L. Schroeder “The Use of Recycled Materials in Highway Construction” Vol.58, No. 2, 1994. 
 S. Bose and S. Raju, “Utilization of Waste Plastic in Bituminous Concrete Mixes, Roads and Pavements” (2004). 
 S. Nasir, M. Ayuob, S. Zafarullah, A. Bilal, B. Amjad, E. Kakar ,”Effective Use of Waste Plastic as Bitumen Strength 

Modifier”, Civil Engineering and Architecture 2(9): 313-316, 2014. 
 S. Rokade,”Use of Waste Plastic and Waste Rubber Tyre in Flexible Highway Pavements”, International Conference on 

Future Environment and Energy, IACSIT Press, Singapore, IPCBEE Vol. 28, 2012. 
 S. Sukhala, P. Malik, ‘Use of Dissipation Poly (Methylene) in bituminous Concrete Mix Roads”, International Journal of 

Enhanced Research in Science, Technology & Engineering, ISSN:2319-7463, Vol. 5 Issue 7, July 2016. 
 S.N. Nemade and P.V. Thorat,”Utilization of Polymer Waste for Modification of Bitumen in Road Construction”, 

Scientific Reviews & Chemical Communications, Sci.Revs.Chem. Common: 3 (4), 198-213, ISSN 2277-2669, 2013. 
 Sabina, A.T Khan, Sangita, D.K. Sharma, B.M. Sharma, “Performance Evalution of Waste Plastic/ Polymers Modified 

Bituminious Concrete Mixes”, Journal of Scientific and Industrial Research Vol.68, 2009. 
 Sreena, V.K Ahuja,”Use of Waste Polythene in Bituminous Concrete Mix”, International Journal of Enhanced Research 

in Science, Technology & Engineering, ISSN: 2319-7463, Vol. 5 Issue 6, June-2016. 
 Study on the “Characterization and Utilization of Waste Plastics – Green Technology” IRC Highway Research Board 

Record, IRC Highway Research Board, New Delhi - 110 011, (2008-09). 
 Sunil Kumar, Magandeep Bishnoi “An Experimental Study of Bituminous Mix by Using Different Types of Fibre” 

International Journal of Science Technology & Management, ISSN: 2321-774X, Volume 7, Issue 2, July 2019. 
 T. A Mohammad and S. Lina, “Use of Polyethylene in Hot Asphalt Mixtures”, American Journal of Applied Sciences 4 (6) 

pp-390-396, 2007. 
 V. Swami, A. Jigre, K. Patil, S. Patil, K. Salokhe,”Use of Waste Plastic in Construction of Bituminous Road”, International 

Journal of Engineering Science and Technology (IJEST) ISSN: 0975-5462, Vol. No. 05 May 2012. 
 Y. P. Gupta, S. Tiwan and J. K. Pandey, “Utilization of Plastic Waste in Construction of Bituminous Roads”, NBM & CW, p. 

92, March (2010). 


