DEVELOPMENT OF A GUIDELINE FOR
IMPLEMENTATION OF POLYMER MODIFIED
BIUTMEN FOR HMA BASED ON EMPIRICAL TEST
METHODS

Hansinee Sakunthala Sitinamaluwa

(108023 L)

Degree of Master of Science

Department of Civil Engineering

University of Moratuwa

Sri Lanka

February 2013



DEVELOPMENT OF A GUIDELINE FOR
IMPLEMENTATION OF POLYMER MODIFIED
BITUMEN FOR HMA BASED ON EMPIRICAL TEST
METHODS

Hansinee Sakunthala Sitinamaluwa

(108023 L)

Thesis Submitted in Partial Fulfillment of the Requirement for the Degree Master of

Science

Department of Civil Engineering

University of Moratuwa

Sr1 Lanka

February 2013



DECLARATION OF THE CANDIDATE AND
SUPERVISOR

I declare that this is my own work and this thesis does not incorporate without
acknowledgement any material previously submitted for a Degree or Diploma in any
other University or institute of higher learning and to the best of my knowledge and
belief it does not contain any material previously published or written by another

person except where the acknowledgement is made in the text.

Also, I hereby grant to University of Moratuwa the non-exclusive right to reproduce
and distribute my thesis, in whole or in part in print, electronic or other medium. I
retain the right to use this content in whole or part in future works (such as articles or

books).

Signature: Date:
The above candidate has carried out rescarch for the Masters thesis under my
supervision.

Signature of the supervisor: Date:



ACKNOWLEDGEMENTS

I would like to express my sincere thanks and appreciation to my supervisor Dr.

W.K. Mampearachchi for his support, thoughtful guidance and encouragement.

My sincere gratitude is also extended to Prof. J.M.S.J Bandara, former research

coordinator, for the valuable advice and encouragement.

I would like to thank Prof. Hussain U. Bahia for sharing his knowledge and

experience with me, which were very valuable inputs for this research outcome.

Special thanks goes to the progress evaluation committee members, Dr. H.L.D.M.A.
Judith and Prof. H.S. Thilakasiri for the support and advice given throughout the

research work.

My sincere thanks extend to Prof. S.M.A. Nanayakkara at Department of Civil

Engineering for the advice and support given.

Special thanks to the highway laboratory technical staff, Mr. T.P.D.G. Indika Yohan
and Mr. M.LH. Perera; for the continuous support given throughout the research

period.

Further, I would like to express my thanks to workshop staff at Department of Civil
Engineering and Department of Mechanical Engineering for fabricating the items for

the research as required.

I would like to acknowledge the support given by Bitumix (pvt.) Ltd. and Ceylon
Petroleum Corporation, for giving opportunity to visit them and providing samples

for laboratory testing.

My sincere thanks also extend to the Transportation Engineering Division of

department of Civil Engineering for providing financial support for the research.

Finally T would like to convey my gratitude to my colleagues at Transportation
Engineering Division, my family and all others who helped me in various means to

make this research a success.



Abstract

Development of a Guideline for Implementation of Polymer Modified bitumen

for HMA Based in Empirical Test Methods

Polymer modification of bitumen has increasingly become the norm in designing optimally
performing pavements. Pavements with polymer modification exhibits greater resistance to
permanent deformation and thermal cracking, and decreased fatigue damage and temperature
susceptibility. Polymer Modified bitumen (PMB) are effectively used in many countries over
last three decades to construct pavements with superior performance and extended service
life. This research was aimed at identifying the need to implement PMB in Sri Lanka, and
also developing a testing procedure for PMB based on currently available empirical test
methods.

Five unmodified binders used in Sri Lanka was subjected to a series of laboratory testing in
order to study their temperature susceptibility, high and low temperature behavior and
moisture damage. The results were compared with the existing pavement conditions and it
was understood that their performance is limited in above mentioned aspects. To understand
the performance of PMB, a case study was done using two PE modified bitumen samples
and two SBS modified bitumen samples. They were subjected to a series of laboratory tests
which confirmed that the both types of PMB are suitable to overcome the limitations
exhibited by unmodified binders.

The necessity of having a proper testing procedure for PMB is discussed and a specification
was proposed considering the available testing facilities in Sri Lankan Laboratories. The test
methods were selected jeonsidering the adequate control of binder properties during
application and usage. Penetration test is included to control the intermediate temperature
properties and for the identification of binder grades. Softening point test controls the high
temperature properties while viscosity test controls the mixing and compaction temperatures.
Elastic recovery test and solubility test were employed in order to identify the amount of
polymer in PMB. Storage stability test determines the separation tendency of polymer from
bitumen. Flash point limits are set for the application safety. Thus all the essential
parameters of bitumen are controlled by the proposed specification. The requirement limits
are set considering different PMB specifications of several other countries, past research
outcomes and laboratory test results.

The proposed specification which is based on empirical test methods facilitates an adequate
quality control of Polymer Modified Bitumen and it would be a useful guideline for
implementation of PMB for HMA in Sri Lanka.

Keywords: Bitumen — Polymer Modified - Specification
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