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Abstract 
Even though Polymer Modified Bitumen (PMB) is being emerged as an alternative for conventional asphalt in the global 
context, the use of recycled plastics to produce PMB is still an unorthodox concept in Sri Lanka. Therefore, the study aimed 
at evaluating the applicability of recycled plastic as a construction material in road construction in Sri Lanka. The study 
apprehended a qualitative approach comprising a literature review, followed by twelve expert interviews. The data were 
analysed using manual content analysis. The economic, environmental, and social benefits and enablers along with social, 
technology-related, knowledge-related, economic, and resource-related barriers in implementing PMB in Sri Lanka were 
identified. Additionally, strategies to overcome such barriers were suggested. The study further recommends the use of 
recycled polymers over virgin polymers; increasing the awareness level in the industry; extending the government 
involvement; and establishing a standard specification.   
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1. Introduction 
Roads are built to improve the mobility of people and connectivity and are credited with important 
socio-economic improvements of a country (Demenge et al. 2015). In consideration of road 
construction, asphalt has been used widely as a binder for aggregate in road paving (Shafii et al. 2013). 
The common problem with all applications that involve asphalt materials is the temperature 
susceptibility, as asphalt tends to become brittle at low temperatures and soft at high temperatures 
(García-Travé et al. 2016). To overcome such issues and to reduce damages, polymer modified asphalt 
has been introduced so as to prolong the service life of road pavements even with the increment of 
traffic volume (Shafii et al. 2013). Use of polymers, which are either virgin or polymer waste, to modify 
the bitumen and to use as plastic-coated aggregates are being studied to improve the performance of 
the pavement (Rajasekaran et al. 2013). 
 
Plastic, which is one type among various types of polymers, and a non-biodegradable material is said 
to be capable of remaining on earth for about 4500 years without degradation (Awaeed et al. 2015). 
Sri Lanka imports 160,000 metric tons of plastic raw materials and another 100,000 metric tons of 
finished and intermediate products every year and most of those remain in the environment as post-
consumer plastics and polythene waste causing severe environmental and health problems 
(Gunarathna et al. 2010). On the other hand, Sri Lanka’s road network density is among the highest in 
Asia, as the number of road kilometres per population exceeds the related indicators of both Pakistan 
and Bangladesh (Road Development Authority 2007). Khan et al. (2019) reported that recycling waste 
plastic has been an important strategy in order to reduce the amount of plastic and polythene waste 
accumulated in the environment thereby minimising the environmental threat encountered. 
 
Even though Polymer Modified Bitumen (PMB) is being used for road construction globally, Sri 
Lanka’s experience in PMB is limited due to lack of knowledge, technology, and quality issues 
(Sitinamaluwa and Mampearachchi 2014). However, roads as the dominant transport infrastructure 
in Sri Lanka, higher attention needs to be paid to develop the Sri Lankan road network using recycled 
polymer mixed bitumen mixtures. The purpose of this study is, therefore, to address the literature gap 
and the industrial requirement pertaining to such, by evaluating the applicability of recycled plastic as 
a material in road construction in the Sri Lankan context. Accordingly, the paper overviews the 
applicability of recycled polymers to modify asphalts in pavement construction in Sri Lankan context 
by identifying the suitable polymer types in road construction; identifying enablers and barriers and 
suggesting solutions to use polymer modified asphalt in pavement construction; and determining the 
impact of using polymers in road constructions in terms of sustainability pillars.  
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2. Literature Review 

2.1 POLYMER MODIFIED BITUMEN (PMB) AS A CONSTRUCTION MATERIAL 

‘Bitumen’ is one of the oldest and widely used construction materials in civil engineering 
constructions (Hunter et al. 2015). Paying attention to environmental considerations, the use of 
alternative materials replacing traditional materials is to be incorporated in road construction 
(Balaguera et al. 2018). In addition, due to the restricted oil resources available to produce quality 
bitumen, lack of effective and functional control actions during the refinery process and the 
propulsion of getting the maximum economic benefits, the industry has been driven to concentrate on 
bitumen modification (Zhu and Kringos 2015). According to Becker et al. (2001), major reasons to 
modify bitumen with various typer of polymers are; to obtain softer blends at low service 
temperatures to reduce surface cracking; to obtain stiffer blends at much higher temperatures to 
reduce permanent deformation; to minimise viscosity of the mix at laying out temperatures at sites; to 
increase the stability and the strength of mixtures, fatigue resistance of blends, oxidation and aging 
resistance; to decrease structural thickness of pavements; and to decrease life cycle costs of 
pavements. 
 
According to Kalantar et al. (2012), various studies have been published on the use of different types 
of waste polymers in road pavements, such as; Polyethylene Terephthalate (PET), Polyethylene (PE), 
Polyurethane (PU), Polypropylene (PP), Ethylene Vinyl Acetate (EVA), Styrene Butadiene Styrene 
(SBS), and Polyvinyl Chloride (PVC) etc. When it comes to the form of polymers to be used for the 
asphalt modifications, an interest is being emerged in using recycled polymers as the modification 
agent rather than virgin polymers (González et al. 2002). Since using newly formed polymers is 
expensive, either virgin polymer quantity that is used for modification has to be reduced or recycled 
polymers that show similar results in enhancing the properties in modified bitumen in comparison to 
virgin polymers have to be used (Kalantar et al. 2012). 

2.2 BENEFITS OF USING POLYMER MODIFIED BITUMEN (PMB) 

In an environmental point of view, use of recycled materials reduces the amount of plastic waste in 
new roads and maintenance of roads compared to virgin polymer resulting a major impact on 
environment (Leegwater et al. 2016). Another plus point of using recycled plastics to produce PMB is 
that waste plastics only melt but are not burnt during the production process, minimising the gas 
emissions, and diminishing the air pollution (Sangita and Kaur 2011). In an economic point of view, in 
terms of usage cost, achieving highest performance might not be the best option, but considering the 
cost effectiveness of technology and life cycle costs, society can achieve maximum benefits with 
comparatively higher performance of roads constructed using PMB (Zhu, B. et al. 2014). Using 
recycled polymers for PMB has much lower production cost compared to PMB made using virgin 
polymers (Leegwater et al. 2016). Bagui and Ghosh (2012) also argued that PMB is an economically 
and financially viable material. Similarly, in a cost analysis conducted by Souliman et al. (2016), they 
showed that PMB is 2.6 times cost-effective compared to conventional bitumen and that cost-
effectiveness increases with the increment of vehicle speed. Therefore, it is beneficial to use PMB from 
both environmental and economic points of view, considering the improvement of pavement 
performances and as a solution to the waste disposal (González et al. 2002). Other than the benefits of 
using PMB, challenges of using PMB also need to be assessed when it comes to implementing PMB. 

2.3 CHALLENGES OF USING POLYMER MODIFIED BITUMEN (PMB) 

Since properties of PMB change with the temperature, road designers need to determine the measures of 

performances, whether to use PMB or not and if yes, polymer quantity to be used in the roads must also be 

ascertained (Zhu et al. 2014). Further, the same study shows that PMB percentages to be used in asphalt mixes 

vary from one country to another due to the degree of traffic and climate conditions, as well as for a given 



FARU 2020 PROCEEDINGS 

247 

country, it differs from one year to another. With respect to the Sri Lankan context, the study by Gunarathna et 

al. (2010) elaborated that plastic recycling industry has some constrains such as; limited number of wastewater 

treatment facilities; insufficient collection of plastics compared to the capacity of plastic recycling; lack of 

standard techniques in collecting and sorting plastics; complications in getting Environmental Protection 

License (EPL); and lack of suitable land around major cities to implement large scale plastic recycling plants, 

which ultimately leads to complications in implementing PMB constructions using recycled polymers in Sri 

Lanka.  

 
Hence, the applicability of using PMB for road pavements in Sri Lanka needs to be assessed in terms 
of enablers, barriers and impacts of using PMB in the Sri Lankan context in order to provide solutions 
for industrial constraints of PMB implementation. 

3.0 Research Method 

Creswell (2014) commended the qualitative approach, as it is the most suitable, if the existing 
literature is not extensive or if the variables to be explored are unknown. Besides, the study 
apprehended a qualitative approach as it would value and encourage the free flow of ideas, opinions, 
perceptions, and experience of people in order to develop this conceptual idea. Accordingly, twelve 
(12) face-to-face expert interviews of semi-structured design were conducted with professionals such 
as Engineering and Quantity Surveying professions, who are having more than 15 years of experience 
in road construction in Sri Lanka. Literature findings were solely related to the developed and 
developing countries of Europe and Asia. Hence, one of the objectives of the expert interviews was to 
appraise the applicability of recycled plastic in Sri Lankan road construction. When observing the road 
construction industry, using PMB is a novel measure in the Sri Lankan context. Therefore, another 
objective was to evaluate the establishment of the PMB technology to Sri Lanka through the 
experience and the knowledge of the interviewees. The profile of the interviewees is presented in Table 
1. 

Table 1: Profile of Interviewees 

Interviewee 
Code 

Profession Designation Experience 

IE1 Engineer Senior Project Engineer 24 years 

IE2 Engineer Senior Project Engineer 17 years 

IE3 Engineer Chief Engineer 24 years 

IE4 Engineer Project Director 22 years 

IE5 Engineer Senior Project Engineer 20 years 

IE6 Engineer Senior Project Engineer 20 years 

IE7 Engineer Senior Project Engineer 15 years 

IE8 Engineer Senior Project Engineer 15 years 

IE9 
Quantity 
Surveyor 

Senior Quantity Surveyor 15 years 

IE10 
Quantity 
Surveyor 

Manager Contract 
Administrator 

20 years 

IE11 
Quantity 
Surveyor 

Quantity Surveyor 14 years 

IE12 
Quantity 
Surveyor 

Senior Quantity Surveyor 15 years 

The interviewees were selected using purposive sampling, in consideration of their knowledge of and 
experience in road construction in Sri Lanka, their insight and exposure in establishing new and 
innovative concepts related to road construction, their willingness and availability for interviewing 
(Etikan et al. 2016). Data were analysed manually using content analysis as it is based on 
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interpretations, explanations and clarifications that are obtainable from the collected data where there 
are no quantitative representations of the data (Boughzala et al., 2012).  

4.0 Research Findings and Analysis 

4.1 APPLICATION OF POLYMER MODIFIED BITUMEN (PMB) IN THE SRI LANKAN CONTEXT 
Upon reviewing the importance of using PMB, it was revealed that as the porous technology is being 
used for most of the national and provincial roads in present, combining porous technology with PMB 
will be an upgrade compared to the conventional roads. Besides, being a partial solution for the 
environmental pollution by waste plastics, interviewees suggested that PMB will be a partial solution 
for the scarcity of construction materials that are used for conventional asphalt pavement 
constructions, specially bitumen. Another important fact highlighted by the interviewees was the 
increment of the durability of asphalt pavements by adding polymers. It makes a direct and indirect 
impact on the operational stage of the roads socially and economically. Such an enhancement would 
affect the qualitative factors concerning the economic dimension including, but not limited to a 
reduction of maintenance frequency, thereby minimising the maintenance cost. In the social 
dimension, the community would be benefitted by time savings due to reduced traffic, comfortable 
rides, etc. 
 
Among the two polymer types that can be used to modify asphalts: virgin polymers and recycled 
polymers, interviewees suggested using recycled polymer to produce polymer modified asphalts over 
virgin polymers. The rationale of the suggestion is that recycled polymers provide a partial solution to 
the waste plastic problem and the scarcity of pavement construction materials in Sri Lanka. However, 
several interviewees argued that the inability to achieve the same purity level as virgin polymers 
through recycled polymers, not having a properly established waste plastic process within the country 
and the non-availability of waste plastics in required bulk quantities as several drawbacks in using 
recycled polymers over virgin polymers.  
 
Considering the available waste plastic quantities and the types of waste plastics, a majority of the 
interviewees suggested to use PET, Low Density Polyethylene (LDPE) and High Density Polyethylene 
(HDPE) for the polymer modification of asphalts in Sri Lanka. However, proper testing and sampling 
is essential in using such polymer types. From both literature review and expert interviews, it was 
found that the use of PMB would improve the rutting resistance, fatigue resistance and stiffness of the 
pavement compared to conventional asphalts. Additionally, as per the interviewees, increment in 
bonding and flexibility of bonded particles will improve the responsiveness to the temperature and the 
surface irregularities resulting in a higher International Roughness Index (IRI) value. 
 
Further, majority of interviewees highlighted that, there are no publications for identification, 
specification, and any assessment criterion for the application of PMB in Sri Lanka. Therefore, it was 
identified as an area to be improved since performance evaluation tests are needed for the purpose of 
establishing standards and specifications and to follow those standard. Literature findings on the 
performance evaluation tests for asphalt pavement construction were presented to the interviewees, 
who asserted that all the test methods identified through literature are available in Sri Lanka and that 
all the tests to be conducted for PMB are same as the conventional asphalts in Sri Lanka. Those 
performance evaluation tests are; Marshall Stability test, Softening point test, Penetration Index test, 
Flash point test, Fire point test, Viscosity test, Ductility Index test, Aggregated Impact Value test, 
Soundness test, Void Measurement test, Moisture Absorption test, and Los Angel’s Abrasion Test. 
 
4.2 BARRIERS IN IMPLEMENTING POLYMER MODIFIED BITUMEN (PMB) AND RESPECTIVE 
STRATEGIES TO OVERCOME THE BARRIERS   
Barriers to implement PMB in Sri Lanka were presented under the main five (5) categories namely;  
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social, technological, knowledge-related, economic, and resource-related barriers. The barriers found 
under each category are elaborated in Table 2. 
 

Table 2: Barriers in implementing polymer modified asphalt technology in Sri Lanka 
 

Barrier Category Barriers 

Social Barriers 
• Less awareness on PMB in Sri Lanka 

• Resistance to change from existing technologies 

Technology-Related Barriers 
• Resistance to make changes in plant and equipment 

• Limited number of pilot projects  

Knowledge-Related Barriers 
• Limited researches on using polymer PMB in Sri Lanka 

• Non-availability of specifications for PMB in Sri Lanka 

Economic Barriers 
• Less involvement of government sector  

• Risks of using experimental materials  

Resources-Related Barriers   
• Less availability of polymer types  

• Lower purity level of recycled polymers 

Sitinamaluwa and Mampearachchi (2014) stated that lack of knowledge, technology and quality-
related problems are the main barriers in implementing polymer modification of asphalts in Sri 
Lanka. According to the interviewees, lack of awareness on PMB technology is the main barrier for 
implementation in Sri Lanka. Even though this technology is upward trending other countries, the 
awareness of the Sri Lankan construction industry is low-lying. Besides, having no practical 
experiments to study the behaviours and the properties of the polymer modified pavements is another 
technology-related barrier, which narrows the possibilities for conducting further researches and analyses. 
Furthermore, as emphasised by many interviewees, the lack of recognition of application of PMB in 
the road industry may cause many financial problems to both RDA and contractors until the 
advantages or benefits over conventional asphalts in Sri Lanka are realised. On the other hand, 
applicability of quality-related tests concerning the reliability of suggested methods might raise doubts 
at the beginning with the results of applications. Interviewees further argued that less confidence level 
on adapting to a new technology is causing due to the human nature of less willingness to move past 
the current technologies. Interviewees further explained it as a cultural aspect, which is a quantifiable 
effect, but adversely directly impacting decision making relating to the road construction. 
 

In order to overcome such barriers, strategies such as; increasing the awareness level through 
conference proceedings, workshops, Continuing Professional Development (CPD) programs etc.; 
involvement of the government bodies; getting foreign expertise; and conducting theoretical and 
experimental researches were suggested by the interviewees for the implementation of polymer 
modified asphalt in Sri Lanka. In addition, carrying out technical surveys on PMB would increase the 
awareness level besides awareness programs, workshops, and seminars. Accordingly, increasing the 
awareness level would open up the possibilities to resolve technical related problems and most 
importantly it would help the industry to understand the benefits and the advantages of the 
technology within road construction industry and as well, the environment. Interviewees also 
suggested obtaining foreign expertise, who have experience with the asphalt modification with 
polymer, in order to conduct awareness programs to the industry professionals and also to consult on 
researches and on road projects as some strategies to overcome such barriers. 

 
4.3 ENABLERS IN IMPLEMENTING POLYMER MODIFIED BITUMEN (PMB)  

According to the expert interview findings, the two major enablers to implement PMB in Sri Lanka 
are, availability of waste plastics to explore various polymer types to modify asphalt; and the ability to 
get required consultations from other countries. Even though PMB constructions are at the 
elementary stage in Sri Lanka in terms of implementation so far, as a result of the effective 



FARU 2020 PROCEEDINGS 

250 

 

relationships with the construction industries of other countries, opportunities have been open up to 
study on the technical requirements referring to their PMB projects. For an instance, since India is 
having the same climatic conditions and the applications of the PMB projects, analyses of their data 
will help to decide whether PMB technology is beneficial to carry out in Sri Lanka and to go through 
the implementation process. Additionally, it was highlighted that the availability of the number of 
polymer types to explore this polymer modification technology in Sri Lanka as an enabler to 
implement polymer modification of asphalts. Not having an impactful approach to resolve the 
environmental waste plastic issue so far is another incentive to implement PMB technology in Sri 
Lanka. Accordingly, as highlighted by the interviewees, analysing the available data and cost-benefit 
analyses from the other countries will help to realise the value of the implementation of PMB 
technology in Sri Lanka.  

4.4 IMPACT OF USING PMB IN ROAD CONSTRUCTION IN SRI LANKA 

Impact of using polymers for road construction was deduced via expert interviews based on the three 
pillars of sustainability and the expected status of PMB compared to conventional asphalts in Sri 
Lanka. Accordingly, adding polymers to the asphalt modification might escalate the initial cost 
depending on the level of the exposure to the asphalt modification technology, and due to the cost 
difference between polymer and replaceable aggregate and bitumen quantities with polymer. 
Nevertheless, improvement of properties of PMB will decrease the maintenance frequencies, which 
ultimately impact the reduction of operational costs of the roads, further resulting in the reduction of 
life cycle cost of the roads compared to conventional asphalts. Accordingly, it is evident that PMB 
based on recycled plastics facilitates long term value-creation contributing to economic sustainability. 
Additionally, without importing virgin polymers from other countries, the use of waste plastics would 
not be economical at the earlier stages of implementing PMB in Sri Lanka. However, with the 
adaption and evolvement of the government in using PMB, it would enhance the economic 
sustainability.   
 
One option of the interviewees was to add polymers to bitumen replacing a percentage of the total 
bitumen volume. Another way was replacing the percentage weightage of aggregate with polymer 
coated granules. Either way, it is reducing the raw material content of the asphalt mixture compared 
to conventional asphalt mixture, providing a replacement of raw materials, which gives a positive 
impact on the environmental sustainability. Even if the replaceable percentage of bitumen is a smaller 

value, considering the Sri Lankan road construction industry and its volume of work per annum, replaceable 

quantity becomes larger in each year. According to the opinions of the interviewees, if the recycling 
processes were done keeping its required purity level of the polymers and with the work volume of 
road contraction per year, the use of PMB for the pavement construction in Sri Lanka would be highly 
sustainable. Improvement of the irregularities of the pavement surface will reduce the depreciation of 
the vehicles. Besides, with the increment in the lifetime of pavements and with the improvements of 
the properties, the number of rehabilitation and maintenance activities on the road pavements will 
reduce resulting less vehicular traffic on roads saving the travelling time and associated costs. On the 
other hand, with the involvement of many government sectors such as RDA, Central Environmental 
Authority (CEA), municipal councils to co-operate with the PMB concept, it will open up many social 
opportunities and the possibilities.  
 
Moreover, as emphasised by many interviewees, with the establishment of PMB, the purity level of the 
recycled polymers has to be maintained at a higher level. For the purpose, waste plastic recycling 
within the country has to achieve a certain level of quality and it needs to be done according to a well-
established process from the stage of waste plastic collection. This would facilitate in increasing the 
effectiveness of waste management in Sri Lanka creating many job opportunities. Furthermore, 
considering the expected exposure to PMB technology in Sri Lanka, the status of the PMB compared 
to conventional asphalts was analysed based on time, cost and quality parameters. Accordingly, the 
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study revealed that even though PMB has no noticeable impact on the construction time, substantial 
quality improvements along with considerable savings in construction cost could be achieved in 
comparison to conventional asphalts. Further, interviewees emphasised the need of revising the 
existing SCA/5: Standard Specifications for Construction and Maintenance of Roads and Bridges or 
publishing a separate specification for PMB road pavement constructions in Sri Lanka. 

5.0 Conclusions and Recommendations 

Asphalt being the main composite material used for the road pavement construction and with the rise 
of traffic load on road pavements, many shortcomings were observed, and many researchers were 
keen on finding solutions to overcome those shortcomings. Even though many studies were done to 
overcome the distresses of conventional asphalt by polymer modification in other countries, the 
awareness level of using polymers to improve the asphalt properties is at a minimum level in Sri 
Lanka. Thus, this study makes the reader aware of the gap between the exposures of the countries that 
use PMB and the awareness level of Sri Lanka regarding the use of PMB. The study therefore makes a 
useful theoretical contribution by analysing the applicability of recycled plastic as a construction 
material in road construction in Sri Lanka. 
 

The findings of this study put forward PMB as a notable and experimental concept to the Sri Lankan 
road construction industry and the community. Thus, opportunities derived from the PMB concept 
can be used for the development of environmental, economic, and socio-cultural aspects in developing 
countries such as Sri Lanka. During the research process, limited availability of projects, which are in 
the testing mode, less awareness on the concept of using polymer for asphalt modification, less 
availability of the professionals who has both conceptual knowledge and experience on the PMB in the 
Sri Lankan road construction industry were the major limitations encountered. Most significantly, 
limited availability of the PMB used projects was a major limitation since those projects are in testing 
mode and ‘restricted’ on publishing records publicly by the authorities until the tests are completed.  
 
It is further recommended to take necessary steps to increase the awareness of the use of polymer 
modified asphalt in road pavements in the Sri Lankan road construction industry. For such 
arrangements, involvement of the government authorities would make a considerable boost in terms 
of awareness level within the construction industry and the society. Additionally, approaching from 
the employer’s standpoint rather than the contractor’s standpoint is recommended to implement the 
PMB technology in Sri Lanka, in order to keep the competitiveness in the procurement processes. 
Moreover, as discussed in the study, it is recommended to fulfil the gap of establishing standard 
specifications for polymer modified asphalt through a revision to SCA/5: Standard Specifications for 
Construction and Maintenance of Roads and Bridges or publicising a separate specification for road 
pavement constructions in Sri Lanka.  
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