USE OF WASTE POLYETHYLENE FOR PROPERTY
IMPROVEMENT OF CONCRETE

T. A. Kithsiri Karunarathna

159485 G

Master of Science

Department of Materials Science and Engineering

University of Moratuwa

Sri Lanka

July 2020



USE OF WASTE POLYETHYLENE FOR PROPERTY
IMPROVEMENT OF CONCRETE

Thalavitiya Arachchige Kithsiri Karunarathna

159485 G

Thesis submitted in partial fulfilment of the requirements for the degree Master of Science in
Materials Science

Department of Materials Science and Engineering

University of Moratuwa

Sri Lanka

July 2020



Declaration

| declare that this is my own work and this dissertation 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, | hereby grant to University of Moratuwa the non-exclusive right to reproduce and
distribute my dissertation, in whole or in part in print, electronic or other medium. | 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 research for the partial fulfilment of the requirements for
the Degree of Master of Science in Materials Science under our supervision.

Name of the supervisor: A.M.P.B. Samarasekara

Signature of the supervisor: Date:

Name of the supervisor: V.S.C. Weragoda

Signature of the supervisor: Date:



Acknowledgement
I hereby would like to say my heartiest thanks to all who helped me and encouraged me to
successfully complete this project as part of my Master’s Degree project in Materials Science

and Engineering at the University of Moratuwa, Sri Lanka.

My especial thank goes to Senior Lecturers Mr. A.M.P.B. Samarasekara and Mr. V.S.C.
Weragoda for their continuous support and guidance as my project supervisors. Their
valuable advices helped me to successfully complete this Project.

Also, my thanks go out to Mr. V. Sivahar for his valuable guidance as the Course
Coordinator of the Master’s program.

Further, 1 would be very thankful to the Vice chairman of M/s Oriental Ready-mix LLC,
Sultanate of Oman, Eng. Ali Awad Mohammed Ajmi and the General Manager Mr.
Khaldoun Faisal Al-Hussayni, for their limitless support at my experimental proceedings in
their concrete production factory in Sultanate of Oman.

Also, a warm remembering of the Quality Control & Laboratory department of Ms. Oriental
Ready mix staff senior lab technician Mr. Manikya Rao Dunna, Lab technicians Mr. Prathap,
Mr. Reginald and Mr. Ubaid Ulla for their continuous support for the all project practical
research activities. A very special thanks to Admin Department Ms. B.D.W. Dissanayake,

ICES Oman for valuable guidance and support on the preparation of the project report.

| would also like to remember with thanks that the Laboratory staff of Department of
Materials Science and Engineering, University of Moratuwa, Technical Staff and the

Management of Wimpey Laboratories Oman and Elements Testing Laboratory in Oman.

Further, my great admiration to all my lectures Prof. S.U. Adikary, Dr. G.I.P De Silva, Prof.
R.G.N. de S Munasinghe, Dr. D.A.S. Amarasinghe, Dr. D. Attygalle, Prof. SM.A
Nanayakkara for their valuable advices toward to the improvements of my project and all
non-academic office staff of University of Moratuwa for their time to time support on this
project.

Last but not least I should be thankful to my beloved wife and Loving Son and Daughter for
bearing with me while 1 am spending all my free time for the project and supporting me with

all the concerns while travelling here and there for the project works.

11



Abstract
Polyethylene waste products, especially thin polyethylene bag wastes have become a global
problem in Environment Pollution Control Management. The primary objective of this
project was to manufacture a property improved Polymer-Concrete Composite mix for
building construction, using waste polyethylene grocery bags, made out of high-density
polyethylene (HDPE). This is proposed as a means of reuse for this polymer product which

would give even more benefits.

Research observations, including laboratory test reports indicated that the blending of suitable
percentages of polyethylene flakes in to the concrete mixes gives higher workability
performance in fresh concrete and it improves the durability characteristic of hardened

concrete.

It was verified by controlled laboratory tests that the adding of appropriate proportions of
polyethylene cut fragments to grade C30/20 concrete gives very good fresh concrete
properties like cohesiveness and workability (flowability) and improved hardened concrete
durability properties like higher compressive strength, lower water absorption, low initial
surface absorption (ISAT), low water penetration and lower Rapid Chloride Permeability
(RCPT).

This research also proposes theoretical explanations for the observations of property changes.

Keywords: concrete, waste polyethylene, environmental pollution, compressive strength,
slump, cohesiveness, workability, durability, permeability, penetration, absorption, pore

structure.
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