"
L]
a,

LT
e,
gy

vy
.....
-
L3
L]

SPONSORS

Built Environment
and Engineering

Proceedings front matter and abstracts only
The first international conference on engineering, designing
and developing the built environment for sustainable wellbeing

April 2011

© QUEENSLAND UNIVERSITY OF TECHNOLOGY
FACULTY OF BUILT ENVIRONMENT AND ENGINEERING

BRISBANE, AUSTRALIA

EDITED BY CRAIG J. L. COWLED
ISBN: 978-0-98-05827-4-1

----------
-------------
e
----------------------
"y
Ll
"
L
"
"y
-
"y
"y
"a
-
"y
"y
"y
"
"y
gy
"y
[

I NUVASIVE

Creative Spine Technology®



PROCEEDINGS OF THE
FIRST INTERNATIONAL POSTGRADUATE CONFERENCE
ON
ENGINEERING, DESIGNING AND DEVELOPING
THE BUILT ENVIRONMENT FOR SUSTAINABLE WELLBEING

Edited by
Craig J.L. Cowled, Queensland University of Technology



eddBE2011 Proceedings

edd BE 2011 Proceedings

Proceedings of the first international postgradweataference on engineering, designing and devedoibia built
environment for sustainable wellbeing

ISBN: 978-0-9805827-4-1
© Queensland University of Technology
April 2011

edd BE 2011, originally planned to occur 7-10 February, 20d&/4s postponed as a result of disastrous flooding.
The conference was held on 27-29 April, 2011, at @ardens Point Campus of Queensland University of
Technology, Brisbane, Australia.

Faculty of Built Environment and Engineering

Queensland University of Technology

2 George Street

Brisbane QLD

Australia 4000

Phone: +61 7 3138 1433 Fax: +617 3138 7701
Email: bee@qut.edu.au Web: http://www.bee.qut.edu.au

Cover Design (Hardcopy) and Design of CD artwdRebekah DavigQUT)

Front Cover photo: The final image is an adapt&wion of Story Bridge from Wilson’s Outlooldy Flickr user
Keepwaddling.flickr.com is licensed for use under Creative Commons.

Reconciliation Canvas (p. ii): Robert Cofdurri School, Acacia Ridge)

Digital copies of papers from the Proceedings bdlprovided free of charge via email request. A@@Ihese
Proceedings may be purchased from Queensland Witiwvaf Technology upon request. Please contaet th
Faculty of Built Environment and Engineering for maanformation.

Peer Review Statement: All papers published isgh®@oceedings have undergone a rigorous doulsid-pker
review process by members of the International mieeh Committee. Approximately 20% of the subndtte
papers were rejected during the peer-review process

This publication contains conference proceediri@eproduction, but not modification, is permissibighout the
authors’ consent provided that the authors’ workeferenced appropriately. No modification of duntents of
this publication is allowed. The Organising Comeet and Queensland University of Technology are not
responsible for the statements or opinions expdeissthis publication. Any statements or viewsregsed in the
papers contained in these Proceedings are thdke afuthor(s). Mention of trade names or commepec@ducts
does not constitute endorsement or recommendadramsk.

Suggested format for referencing papers in thesesedings (QUT APA style):

Bloggs, J.0. (2011). Title of paper. In C.J.L. Cow(Ed.), Proceedings of the first international
postgraduate conference on engineering, designimg) developing the built environment for
sustainable wellbeindpp. ##-##). Brisbane: Queensland University of Tetbgy.



eddBE2011 Proceedings

ACKNOWLEDGEMENTS

Traditional Owners:

The organising committee of tledd B E 2011 conference
acknowledge the Turrbal people as the traditionalars

of the land where this conference was held. We als
acknowledge the important role that Indigenous feop
continue to play in Australian society and within
Queensland University of Technology.

QUT’'s goals of teaching and learning, research and
community service, and its other activities, ard al
conducted in the spirit of reconciliation. For mor
information on QUT’s commitment to Reconciliationda
the practical steps QUT is making to facilitate
Reconciliation, please visit the reconciliation witb
http://www.reconciliation.qut.edu.au/

Conference Chair(Faculty of Built Environment and Engineering, Quaand University of Technolopy
Prof. A. Oloyede Higher Degree Research Director

Organising Committee(Faculty of Built Environment and Engineering, Queland University of Technololjy

C.J.L. Cowled PhD Candidate, School of Urban Development

R.M. Davis PhD Candidate, School of Design

G.O. Garner PhD Candidate, School of Urban Development (QUTHehior Lecturer Property Studies,
Department of Agricultural Management & Propertydes, Lincoln University (New Zealand)

D.P. Lowe PhD Candidate, School of Engineering Systems

B.L. Wahalathantri PhD Candidate, School of Urban Development

T. Yogasara PhD Candidate, School of Design

Business Support CommittegFaculty of Built Environment and Engineering, Quaand University of Technology

L. Alvaran Project Support Officer

K. Gray Research Coordinator (ERA/Publications)
D. Hennessey Information Manager

D. Kolomeitz Research Office Coordinator

N. Moncrieff External Relations Officer (Domestic Profile)

C. Percy Research Coordinator



eddBE2011 Proceedings

A/Prof. J. Ariffin

Dr. A.L. Blackler
Mr. D.M. Brough
Dr. J. Byrne

Dr. M. Chamorro-Koc
A/Prof. L. Dawes
Dr. T. Ferrero-Regis
Dr. K. Graham
A/Prof. S. Harfield
Ms. R. Kennedy
Dr. B. Kraal

Dr. G. Lawson
A/Prof. E. Lindsay
Ms. S. Loh

A/Prof. S. Pizzocaro
Prof. V. Popovic
Prof. M.K.M. Shariff
A/Prof. P. Skinner
Dr. R.R. Tobing

Dr. I. Weir

Dr. C. Zhao

International Technical Committee — (Design, Practie, People and Systems)

School of Housing, Building & Planning, Universiains Malaysia (Malaysia)
School of Design, Queensland University of Tectgy(®@LD)

Creative Industries Faculty, Queensland Universitff echnology (QLD)
Griffith School of Environment, Griffith Universi(@QLD)

School of Design, Queensland University of Tectgy(®@LD)

School of Urban Development, Queensland Univeddifyechnology (QLD)
Creative Industries Faculty, Queensland Universitff echnology (QLD)
Centre for Addiction and Mental Health (Canada)

School of Architecture, University of Technologyrgy (NSW)

School of Design, Queensland University of Tectqyo(@LD)

School of Design, Queensland University of Tectgy(®@LD)

School of Design, Queensland University of Tectqyo(®@LD)

Department of Mechanical Engineering, Curtin UnivigrgWA)

School of Design, Queensland University of Tectgy(®@LD)

Faculty of Design, Politecnico di Milano (ltaly)

School of Design, Queensland University of Tectqyo(@LD)

Department of Landscape Architecture, UniversitirRMalaysia (Malaysia)
School of Architecture, University of Queenslantp

Faculty of Engineering, Parahyangan Catholic Unsigr (Indonesia)
School of Design, Queensland University of Tectgy(®@LD)

Department of Industrial Design, Academy of ArtBé&sign, Tsinghua University (China)

International Technical Committee — (Energy, Enviraament and Sustainability)

A/Prof. S. Bandyopadhyay School of Materials Science and Engineering, Ursitgiof New South Wales (NSW)

Mr. S. Boyd

A/Prof. R. Brown
A/Prof. L. Dawes
A/Prof. N. Demirbilek
Prof. R. Drogemuller
Dr. P.K. Egodawatta
Prof. C. Eves

Prof. G. Faglia

Dr. S. Fawzia

Dr. G.O. Garner

Dr. Y.T. Gu

Prof. M. Hefferan

Prof. S. John
A/Prof. D. O'Hare
Prof. A. Oloyede

Dr. W. Martens
Prof. Z. Pawlak

Property Economics & Development, Faculty of Bussn&niversity of the Sunshine Coast (QLD)
School of Engineering Systems, Queensland Uniyeysitechnology (QLD)

School of Urban Development, Queensland Univeddifyechnology (QLD)

School of Design, Queensland University of Tectqyo(@LD)

School of DesigmQueensland University of Technology (QLD)

School of Urban Development, Queensland Univeddifyechnology (QLD)

School of Urban Development, Queensland Univeddifyechnology (QLD)

Department of Chemistry and Physics, UniversityresBia (Italy)

School of Urban Development, Queensland Univeddifyechnology (QLD)

Department of Agricultural Management & Propertydes, Lincoln University (New Zealand)
School of Engineering Systems, Queensland Uniyeysitechnology (QLD)

Pro Vice Chancellor, Regional Engagement, and PeafiesProperty Economics & Development,
Faculty of Business, University of the SunshinesE@@LD)

School of Aerospace, Mechanical and Manufacturingiieering, RMIT University (VIC)
Mirvac School of Sustainable Development, Bond &fsity (QLD)

Higher Degree Research Director, Faculty of Builtvfonment and Engineering, Queensland
University of Technology (QLD)

Faculty of Science and Technology, Queensland sityeof Technology (QLD)

Tribochemistry Consulting, Salt Lake City, (USA)da
Biotribology Laboratory, University of Economy, Bydzcz (Poland)



eddBE2011 Proceedings

Dr. T. Rainey

Prof. N. Ratnayake
Dr. W. Senadeera
A/Prof. B. Trigunarsyah
Dr. J. Xu

A/Prof. C. Yan

Dr. V. Abeysekera
Prof. M.J.B. Alam

A/Prof. T. Aravinthan
Dr. K. Baskaran
Prof. J.A. Black

Dr. J. Bunker

Prof. D.G. Carmichael
A/Prof. T.H.T. Chan

Dr. B. Clark

Dr. G.H.M.J.S. De Silva
Dr. S. De Silva

Adj. Prof. G. D’Este
Prof. W.P.S. Dias

Prof. S. Fabbro

Prof. A. Fam

Dr. G.O. Garner
Dr. R.U. Halwathura
Prof. M. Hefferan

Dr. P. Keerthan

Dr. G. Lawson

Prof. G. Lee

Dr. C.S. Lewangamage
A/Prof. J. McDonagh
Dr. M. Murray

Dr. A. Nasir

Dr. U.P. Nawagamuwa
Adj. Prof. N. Perera

Dr. H. Ronagh
Dr. F. Sadek

Dr. H.W. Shih
Dr. T. Sivakumar

iv

International Technical Committee — (Energy, Envirammment and Sustainability) cont...

Centre for Tropical Crops and Biocommodities, QueamsiUniversity of Technology (QLD)
Department of Civil Engineering, University of Maraia (Sri Lanka)

School of Engineering Systems, Queensland Uniyes&itechnology (QLD)

School of Urban Development, Queensland Univeddifyechnology (QLD)

College of Chemistry, Chemical Engineering and Fod@tgaBohai University (China)
School of Engineering Systems, Queensland Uniyas&itechnology (QLD)

International Technical Committee — (Infrastructure, Transport and Urban Development)

Director, Construction Management Studies, UnivgrsitSouthern Queensland (QLD)

Department of Civil Engineering, Bangladesh Univgrsbf Engineering and Technology
(Bangladesh)

Head, Agricultural, Civil & Environmental EngineegnUniversity of Southern Queensland (QLD)
Department of Civil Engineering, University of Mamata (Sri Lanka)

Emeritus Professor of Transport Engineering, Scliddlivil and Environmental Engineering,
University of New South Wales (NSW)

School of Urban Development, Queensland Univeddifyechnology (QLD)

School of Civil and Environmental Engineering, Unsity of New South Wales (NSW)
School of Urban Development, Queensland Univeddifyechnology (QLD)

Senior Structural Engineer, Sedgman Limited (QLD)

Department of Civil and Environmental Engineeringyivérsity of Ruhuna (Sri Lanka)
Structural Engineer, Robert Bird Group (QLD)

School of Urban Development, Queensland Univeddifyechnology (QLD)
Department of Civil Engineering, University of Mamata (Sri Lanka)

Department of Civil Engineering and Architecture,ilémsity of Udine (ltaly)

Canada Research Chair in Innovative and Retrofiféictures, Department of Civil Engineering,
Queens University (Canada)

Department of Agricultural Management & Propertydes, Lincoln University (New Zealand)
Department of Civil Engineering, University of Mamata (Sri Lanka)

Pro Vice Chancellor, Regional Engagement, and PeafiesProperty and Development, Faculty of
Business, University of the Sunshine Coast (QLD)

School of Urban Development, Queensland Univeddifyechnology (QLD)

School of Design, Queensland University of Tectqyo(@LD)

School of Design, Queensland University of Tectgy(®@LD)

Department of Civil Engineering, University of Mamata (Sri Lanka)

Department of Agricultural Management & Propertydes, Lincoln University (New Zealand)
School of Urban Development, Queensland Univeddiyechnology (QLD)

Principal, Safe Australia Consulting Engineers (QLD

Department of Civil Engineering, University of Mamata (Sri Lanka)

Group Technical Consultant, Robert Bird Group, andjulict Professor, School of Urban
Development, Queensland University of Technolodyp)Q

School of Civil Engineering, University of Queensld®LD)

Leader, Structures Group, Materials and Construciesearch Division, Engineering Laboratory,
National Institute of Standards and Technology (USA)

Department of Engineering, Hong Kong Institute ofatmnal Education, Tsing Yi (Hong Kong)

Department of Transport and Logistics Managemeniyérsity of Moratuwa (Sri Lanka)



eddBE2011 Proceedings

International Technical Committee — (Infrastructure, Transport and Urban Development)cont...

Dr. K. Somsundaraswaran Program Coordinator, Agricultural, Civil & Environméal Engineering, University of Southern
Queensland (QLD)

A/Prof. C. Song School of Civil and Environmental Engineering, Unsiy of New South Wales (NSW)

Dr. K.A.S. Susantha Department of Engineering Mathematics, Universit{Peradeniya (Sri Lanka)

Prof. D.P. Thambiratnam School of Urban Development, Queensland Univeddifiechnology (QLD)

Prof. V. Thevendran Department of Civil Engineering, National Universiti/Singapore (Singapore)

Dr. H.M.I. Thilakaratna School of Urban Development, Queensland Univedsifiechnology, (QLD)

A/Prof. B. Trigunarsyah School of Urban Development, Queensland Univeddifiechnology (QLD)

Dr. M. Tuuli Department of Civil and Building Engineering, Loughtugh University (UK)

Prof. S. Washington TMR Chair, Centre for Accident Research and Roadtg&feeensland, and Professor, School of

Urban Development, Queensland University of Teadmo(QLD)
Dr. WM.V.SK. Wickramasinghe Department of Civil Engineering, University of Peeadya (Sri Lanka)

International Technical Committee — (Smart and Intdligent Systems)

A/Prof. C. Adam School of Engineering Systems, Queensland Uniyakifechnology (QLD)

Prof. A.A. Adesina School of Chemical Engineering, University of New Soales (NSW)

Prof. M. Dhanasekar School of Urban Development, Queensland Univeddifiechnology (QLD)

Prof. G. Faglia Department of Chemistry and Physics, UniversityrekBia (Italy)

Dr. P. Gudimetla School of Engineering Systems, Queensland Uniyakifechnology (QLD)

A/Prof. I. Howard Department of Mechanical Engineering, Curtin Univigré§WA)

Prof. S. John School of Aerospace, Mechanical and Manufacturingiieering, RMIT University (VIC)

Dr. A. Karim School of Engineering Systems, Queensland Uniyakitechnology (QLD)

A/Prof. K. Karunasena Deputy Head, Agricultural, Civil & Environmental Eingering, University of Southern

Queensland (QLD)

Dr. T. Klein School of Engineering Systems, Queensland Uniyarkifechnology (QLD)

Dr. M. Murray School of Urban Development, Queensland Univeddityechnology (QLD)

Mr. B. Pokarier Managing Director, Power Systems Development (QLD)

Dr. D.B. Smith Senior Researcher, Networks, NICTA (ACT)

Dr. T. Tesfamichael School of Engineering Systems, Queensland Uniyakifechnology (QLD)

Prof. L. Vlacic Director, Intelligent Control Systems Laboratory;if@th University (QLD)

Dr. R. Yang School of Engineering, Deakin University (VIC)

Prof. L. Yu Department of Mechanics and Civil Engineering, Jitamiversity (China)
Sponsors:

We would like to gratefully acknowledge our spomsso@ueensland University of Technology (QUT), Ergemergy and NuVasive

(AUST/NZ) Pty. Ltd. for their financial support tis event. Our principal sponsor, QUT, is a hyghlccessful Australian university with
an applied emphasis in courses and research. Q@dTm annual budget of more than AU$500 milliort Heavices a student body of
40,000 and a growing number of researchers. Ojorreponsor, Ergon Energy, is a state governmemieovelectricity retailer to homes
and businesses in regional Queensland with a comenit to enhance the economic and lifestyle aspiratiof customers through
sustainable energy solutions. Ergon Energy is @h@ustralia’s largest purchasers of renewable gnemnd is actively involved in

alternative energy generation solutions. Our kéyrsponsor, NuVasive (AUST/NZ) Pty. Ltd., is a wiabwned subsidiary of the

NASDAQ listed NuVasive Inc. which is a medical devicompany focused on the design, development amkletmg of products for the

surgical treatment of spine disorders.

I3 Built Environment L E ™S NUVASIVE
and Engineeﬁng fHERGY \""--I Creative Spine Technology®

V|



eddBE2011 Proceedings

FOREWORD

Welcome to the inaugural Postgraduate Student @amde in the Faculty of Built
Environment and Engineering. This conference, tieme of which is Sustainable
Wellbeing, addresses an important issue of our titnieh will impact on all of us as
researchers. The challenge for the future is tasdeappropriate engineering and
urban design systems to meet the emerging needoaty. We hope that this
conference embeds in you the philosophy of sudtdityain innovation to which
QUT is committed.

Queensland University of Technology (QUT) is a Ihyglsuccessful Australian
university with an applied emphasis in courses mstarch, with 40,000 students,
including 6,000 from overseas, and an annual budfgsiore than AU$500 million.

QUT has recently been acknowledged for its worlisglresearch in the Excellence in
Research for Australia (ERA) 2010 National Report hg Australian Research
Council. The ERA initiative assessed research qualiihin Australia’s higher
education providers using a combination of indicateeviewed by internationally
recognised experts. In a ratings table compiled’bg Australian QUT was ranked
among the Top 10 Australian Universities.

The Faculty of Built Environment and Engineeringaisnajor contributor to QUT’s
research and has enthusiastically embraced thkeobealof increasing the quality and
quantity of its research outputs in order to grtswrésearch programs, strengthen its
disciplinary areas and build capacity in areas amfu$ that are linked to national
priorities. These focus areas of research are wiatEnergy, Orthopaedics,
Intelligent Transport and Complex Urban SystemsiddesAll areas are underpinned
in part by computational modelling and visualisatidechniques developed
collaboratively within the research groups.

Prof. Martin Betts
Executive Dean,
Faculty of Built Environment and Engineering,
Queensland University of Technology

A key characteristic of our programs is collabamatiAs part of this, we seek partnerships with stdy with other universities and with
institutions, both within Australia and internataly. This conference provides the opportunity forther collaboration among you as
postgraduate students, peers and supervisorsabgttur respective Universities and QUT. | encoarggu to use this opportunity to build
your own ideas and directions, visit our faciliteesd get to know more about research in this Facthiis institution and within the wider
Australian research environment.

My thanks to our sponsors for their moral and firiahsupport of this conference, and | encouragetgdake the opportunity to meet with
them.

I wish all a successful and enjoyable few daysaasshare knowledge, experience and build relatipssh

Professor Martin Betts

Executive Dean

Faculty of Built Environment and Engineering
Queensland University of Technology

BIOGRAPHY:

Martin Betts's research activities and interests embrace: sitat@gnagement in construction, construction IT, stnrction project
management, built environment and engineering atucand construction futures. He has been dirdntlolved in research projects
funded to over UKE1.5 million. He has personalgeb responsible for obtaining career research fignfitom external sources of more
than UK£3.5 million. Martin has also received AU%$4000 in funding from the Cooperative Research Cdatrintegrated Engineering
Asset Management (CR CIEAM) for developing an Integtdhformation Model for Community InfrastructunedeAsset Management.

Martin is part of an award winning community engagemert @esearch partnership with the Brisbane AirportpBmation which was
recognised with the BHERT award of Australia’s |le@dresearch and development collaboration. Mdrtia helped secure external
funding for research chairs from: Queensland He&tibert Bird Group, Queensland Rail, Queensland apat of Transport and Main
Roads, Queensland Major Contractors AssociationPtheer Engineering Alliance, the Concrete Masonryo8&gion of Australia and
Brisbane Airport Corporation.

Martin has been working in his current role at QUT fgheiyears, following ten years at the UniversitySafiford as a Senior Lecturer
(three years) and Professor (seven years), andyéaes at the National University of Singapore dseeturer (three years) and Senior
Lecturer (two years).

Vi
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PREFACE

Welcome to the inaugural annual international pestgate conference @ngineering designing anddevelopingthe built environment
for sustainable wellbeing The conference is proudly hosted by the FaaftiBuilt Environment and Engineering (BEE), Queendlan
University of Technology (QUT) and has been orgaghisy a student committee.

Previous postgraduate conferences in BEE QUT haee beganised around the individual research themhd3esign, Infrastructure,
Medical Engineering and Smart Systems. The masnteconferences in each of those themes were:

» Design Theme Postgraduate Student Conference: Rivargl Innovation, Sept 10, 2008;
» The Second Infrastructure Theme Postgraduate Gordfer March 26, 2009;

» The Third Smart Systems Postgraduate Student Cofer©ctober 16, 2009; and

» IHBI Inspires Postgraduate Student Conference 20t0eMber 25-26, 2010.

0 Please note that the anntidBI Inspires” conferences are organised by the Institute oftHeald Biomedical
Innovation at Queensland University of Technologyg @rovide a forum for BEE postgraduate studenthién
former Medical Engineering research theme to pteteir work, as well as researchers from the Fgauf
Health and the Faculty of Science and TechnoloBiye “IHBI Inspires” conferences will continue to held
separately to thedd BE conferences. The next scheduled event is “IHBbpilres Postgraduate Student
Conference 2011”, to be held at the Royal on thi, Baisbane, November 24-25, 2011.

edd BE 2011 has emerged from the closure of the research th@m2010 and provides a unique opportunity fortgragluate students
from around the world and across a broad rangésoiptines to:

» have their work peer reviewed by an outstandingpahexperts;

» present their work to other researchers;

» forge links with future leaders; and

» discover the work being done by researchers in g@aipline and other disciplines as well.

In time, it is our hope to seeld BE conferences recognised throughout the world asuaf where inspired and innovative postgraduate
researchers meet to proudly present their novekwor

As these proceedings were being prepared for mthldit, the host city of Brishane was under threafl@ddwaters and 75% of
Queensland had been declared a disaster zone. Wa Bhut down and communications were severelgtaffe Some members of the
organising committee were displaced from their heime the threat of rising water and no doubt manthe presenters and delegates of
this conference were also affected by the floo@sir thoughts are with all those presenters andydtde who have been affected by the
floods, particularly those from Toowoomba where sarhthe worst flash flooding and loss of life oeudl.

(Ed. The January 2011 flooding in South East Qslegrd resulted in shocking loss of life as welligaificant damage to
property. Regrettably, the flooding caused damagihe planned venue of tiedd B E 2011 conference and also lead to
the disruption of supporting services that were egplifor the successful operation of the event.séeh, the organising
committee was forced to postpone the event un@®#pril, 2011. We apologise sincerely for anyoimeenience caused.)

Whether this flooding is a sign of the changingnelie or not, sustainability is an issue which ninestddressed by Engineers, Designers
and Developers in the planning, designing and dglivwf all aspects of the built environment. Siolus that balance the needs of the
present with the needs of future generations ape@gd of Engineers, Designers and Developers taisdtlie work of researchers to
provide sustainable solutions that make a posdifference in people’s livesedd B E 2011 gives researchers a platform to demonstrate
how theirsustainablesolutions will improvewellbeing for people.

Due to the broad range of disciplines representéuisaiconference, the papers have been divideddutr sub-themes:
» Design, Practice, People and Systems;
» Energy, Environment and Sustainability;
» Infrastructure, Transport and Urban Developmend; an
» Smart and Intelligent Systems.

In addition to the papers being presented at tresite other highlights include Keynote AddressesfrAdj. Prof. David Hood (Incoming
National President, Engineers Australia, Adjunaf@ssor, Faculty of BEE, QUT, & Chairman, David A Hdo% Associates Pty. Ltd.) and
Mr. Stephen Dewar (Generation Technical Servicemddar, Ergon Energy) and a Plenary Address fronf. Prmram Taji (Director
International Graduate Research, QUT). There véllabposter competition as well as best paper astifresentation prizes. Social
events include Welcome Drinks and a Buffet DinrteDial Government House.

The student organising committee has worked vergl tmensure that this conference will be a suceessthat authors will be proud to
see their work published in these proceedings.

Theedd B E 2011 organising committee
Craig Cowled, Rebekah Davis, Gary Garner, David Laueldhi Wahalathantri, and Thedy Yogasara.

Vii
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KEYNOTE SPEAKERS

KEYNOTE 1:
CAN THERE BE WELLBEING WITHOUT SUSTAINABILITY?

Adjunct Professor David Hood, a civil and enviromts engineer with vast

experience across major civil and military projegisofessional development in
emerging economies, senior management in bothuhkcpand private sectors, and in
engineering education, will discuss how mainstregnsustainability is critical if we

are to survive as a species.

The design, delivery, and operation of our builvisnment is currently a heavily
polluting, resource depleting, and environmentalgmaging activity. Despite
government incentives, sustainability rating schenaad guidelines, we continue to
degrade natural and social capital through poarmiey, bad design, and operation of
buildings and infrastructure that considers onlg tinancial bottom line. This
paradigm can and must change. David will addressptoblems and tease out the
need for changed thinking if we are to arrive agilole solutions.

Following a successful career in project managem@&asdvid took over and
commissioned Australia’s then New Parliament Hansganberra in the mid 1980s -
Adj. Prof. David A. Hood a life changing career episode. Since that projatid has become increasingly

involved in fostering a culture of sustainabilitgrass all engineering disciplines, and
in the built environment.

Incoming National President, Engineers Australia
Adjunct Professor,

Faculty of Built Environment and Engineering,
Queensland University of Technology, &
Chairman, David A Hood & Associates Pty. Ltd.

BIOGRAPHY:

David Hood is a Chartered Professional Engineer, registereRIER to practice in civil and environmental engimeg. David has over
thirty five years experience in business, engimggréducation, project management, and senior éxeqoositions in both the public and
private sectors.

David graduated in civil engineering from the UniversifyQueensland in 1969, and spent ten years iRtlyal Australian Air Force as a
Commissioned Officer involved with the planning, d®pment, and construction of RAAF bases throughfustralia. After a further
seven years as an airport planner, and ProjeccDiravith the Federal Department of Aviation, Davids appointed Senior Property
Executive with the Parliament of Australia where \uas responsible for the take-over and commissgmih Australia’s then New
Parliament House in Canberra. Following the sudakstart-up of Parliament House, David moved btckhe aviation sector where he
managed a number of technology IP commercialisgtimjects, including the establishment of joint wea companies to develop and
market air traffic control related software andestiproducts around the world. David then workedNasional Manager Aviation and
Defence with Maunsell Pty Ltd, before being appainiational Director Engineering Practice with thstitution of Engineers, Australia
where he was responsible for technical standagedsstration, and the delivery of the Institutiontntinuing professional development and
education programs.

David was a Founding Director of the Australian Constactndustry Forum (ACIF), and of the Australian Coiliof Building Design
Professions (BDP), and was for six years a Coungiliod for three a Director of Standards Australiarinational.

David is currently Chairman of his own consulting engiireg practice specialising in the areas of sustilitg in the built environment,
“green projects”, energy efficiency policy, engiriag education and global engineering infrastruetubavid has also directed a number
of government and industry funded programs througt®outh East Asia and Africa assisting the engingeprofession in evolving
economies with the development of competency stasdand assessment processes, practice registeattbreducation upgrading and
accreditation systems. As an investor, Chairmad,Board member David led the successful turnarodi€B® Energy Limited, a small
public company involved in energy saving technolagy solutions for the property industry.

David is actively involved with industry and professibaasociations promoting the improved energy penforce of buildings. David
sits on a number of industry, community and unitgradvisory boards where his extensive engineebagkground, and considerable
involvement at a senior level in the built envir@mhsector is influencing change in the “energyurel’ of Australia.

David is an Adjunct Professor in the Faculty of the B&ttvironment and Engineering at Queensland Unityersdi Technology, past
Chairman of the Australian College of Environmentagieers, current Chairman of the Australian Gredrastructure Council (AGIC),
and is past Deputy President of the Australian&@uiable Built Environment Council (ASBEC). David is@lan accredited presenter on
Al Gore’s Climate Project, and lectures widely omelte change and sustainability where his passitimuses others to make a difference
and reduce the damage we are inflicting on thésasystems.

David was elected as a Fellow of the International Sp@éEngineering Asset Managers in 2010. He weasted Engineers Australia’s
Deputy National President in November 2010, antlb@itome the 2012 National President in Novembé&d.20

viii
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Mr. Stephen Dewa
Manager, Generation Technical Services,
Ergon Energy

BIOGRAPHY:

KEYNOTE 2:
CHALLENGES OF IMPLEMENTING RENEWABLE ENERGY

Ergon Energy supplies electricity to 97% of Queandl by area. The size and
diversity of Ergon Energy’s distribution network cargeneration assets provides
unique challenges and opportunities for electricitypply. Ergon Energy has
implemented demand and power conservation inigatiand renewable generation
technologies.

Electricity supply is a major infrastructure commént. Sustainable electricity supply
in future will need to cater for an adequate respaio climate change, higher quality
and reliability levels for hi-tech loads, high léveof customer choice and stricter
environmental and safety requirements. Ergon Bnbag a number of leading edge
projects in renewable generation, customer awaseaed load profiling to use assets
more efficiently.

The future holds many design challenges for elgtgrsuppliers, especially in small
isolated systems.

Ergon Energy looks forward to working with the coomity, industry and educational
institutions in meeting these challenges and gjdis own capacity in this field.

Stephen Dewar’sdiverse and successful career spanning 25 yearsgimeering, utility infrastructure and asset ngamaent has seen him

involved in all facets of business management.

Stephenis currently manager of Generation Technical Sesi He is an integral part of Ergon Energy’'s npewaieated Energy
Sustainability & Market Development Group, wheredeesponsible for the delivery of a wide rangeafplex and time critical projects.

Stephenis also currently Project Manager on the WinddCaimcentrated Solar and Birdsville Geothermal Powati@t Projects. He has
a unique understanding of the integration of rerdevechnologies as well as the many challengescided with deployment throughout

mainstream and isolated networks.
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PLENARY SPEAKER

MY PERSPECTIVE ON MANAGING THE SUPERVISORY
PROCESS AND RELATIONSHIP

The sink or swim style of PhD supervision, whichswargely characteristic of the
time | did my PhD in the 1970s, was neither effitiror did it produce PhD graduates
with appropriate attributes for becoming part oé thlobal workforce. The 21
century model for successful PhD supervision istamthree key elements to build
a co-learning relationship between supervisors RInD students. These aspects are:
establishing clear goals—usually framed in terméirafing a researchable question;
developing partnerships—by encouraging studente teeflective about the skills and
abilities needed to complete the project; and, m@gathe supervisory process—
through regular meetings, writing circles and semipresentations to provide
critiques on progress of the projedtherefore feedback is a critical part of the
supervisory relationship and providing feedbackrisessential skill, which needs to be
learnt and practiced by the supervisors. A keg mafl a successful supervisor is to
promote integration of knowledge and developmenhigher-order critical thinking
and analytical skills in their students.

In this presentation [ will provide the audience with my perspective on key
elements of successful supervision and managing the supervisory process based

Prof. Acram Taji on my experience as an international higher degree research (HDR) student in
Director International Graduate Research, the 1970s in Australia and as supervisor of a large number of HDR students,
Queensland University of Technology mostly international students, who competed their PhDs in my laboratory. Many

of my former students are now leaders in academia, industry and government
organisations around the globe.

BIOGRAPHY:

Acram Taji is a Horticultural Scientist/Crop Physiologist waBachelor of Agricultural Science (University M&daom the University
of Tehran, Iran, Graduate Diploma in Horticultutience from the University of Sydney, PhD in Crdpy$fology from Flinders
University and a Certificate in Higher Education nroHarvard. Acram has taught biology, agronomy, cpdpysiology, plant
biotechnology, horticulture, floriculture and pldribsecurity in a number of universities in Austiain the University of the South Pacific
in Fiji (and its Tonga and the Solomon Islands Ges)trthe University of Colombo in Sri Lanka, at Cs&kefecture University and Meiji
University in Japan, at University of California-Dsnand the University of British Colombia in Canadhe $ias supervised to completion
the research of 45 Higher Degree Research studentsl countries.

Acram has been the recipient of a number of nationaliatetnational teaching and research excellencedsnacluding the Australian
Society for Plant Propagators’ Medal, Japanese e fiinister Senior Fellowship for foreign specialisthe Australian Award for
University Teaching, the Australian Society of RIBhysiologists' Prize, the Australian College ofiEators Quality Teaching Award, the
International Association for Plant Tissue Cultural 8iotechnology’s Research Excellence Award, Fliaddniversity Distinguished
Alumni, Iranian government highest award of excelke in Science and Technology, International Sypdiet Horticultural Science’s
Medal of Distinction and the Distinguished ProfegsSellowship Meiji University in Japan.

Acram'’s research focuses on plant growth and developrirenitro propagation, and pollination biology and seedo$&ustralian native
plant species. She is also involved in tissueuceilfor conservation of rare and endangered psitsell as the development of native
plant species for floriculture usirig vitro breeding techniques. She is the author of overa2ifles and the author or editor of 8 books,
mostly in the area of plant tissue culture anglitro plant breeding. To date her book “Plant TissuautelPractice” has sold over 10,000
copies (translated into Farsi, Indonesian and Ajaand her video/ DVD “Basic Plant Tissue Culture’tsald over 1000 copies in 62
countries and dubbed into 4 languages (Farsi, Boese, Spanish and Arabic). The proceeds and iegyalt her books are used to support
postgraduate students’ research activities.

Acram’s administrative positions have seen her serveti@®eputy Chair of the Academic Board, Dean of Stjdice-Dean of Rural
Science and Agriculture, Program Coordinator foefdnétional students, Deputy Dean in the Facultg@énces, Head of the School of
Rural Science, Faculty of the Sciences Internati@uardinator and the Associate Dean (Teaching aadnireg). At present she works as
the Director of International Graduate Research aee@sland University of Technology (QUT) in AusaaWhere she oversees all
activities with respect to recruitment, admissiprggression, educational experience and graduefiorternational higher degree research
students across QUT. Acram is a highly experienoedersity educator who is passionate about galmtaional experience for students.
Her philosophy underpins her teaching and reseastte believes that education is not just abousjalts but is about: teaching people to
be good global citizens; building cohesive socgténd caring for the environment and for eachrothe
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SUBTHEME 1:
DESIGN, PRACTICE, PEOPLE AND SYSTEMS

There are eleven papers in this subtheme encompassch disciplines as Architecture, Landscape ifecture, and
Industrial Design and Craft. Designers in theseepmpave illustrated their influence on the sustali@ wellbeing of the
community by promoting more sustainable lifestylesducing violence in nightclubs through effectidesign,
incorporating urban play into architectural elersentising place-focused design principles for agerk aesidents,
improving accessible housing, using natural vetititain office spaces, improving product attachmémovating the craft
industry and evaluating landscape character tebettderstand its value to the community:

The first paper in this subtheme looks at the uagngble, consumption obsessed nature of home swner
attempting to live their ultimate dream, and argtheg widespread change is needed in order to Shaghe
sell more sustainable lifestyles to home owners.

The next two papers introduce a review and stuegpgctively) of the influence of physical enviromne
design on violence in nightclubs and conclude ttfeinges in the design of nightclubs can create an
environment that discourages violence.

The fourth paper presents the urban play activitpwkn as parkour and argues that, in order to reduce
conflict between authorities and traceurs, urbatsp ought to be designed with play in mind.

The subsequent paper investigates the effect addld care built environment’s physicality on thklést
old’ residents and proposes place-focused desiguiples that improves the wellbeing of residents.

The next paper provides a review of issues surrimgndhe implementation of universal design
requirements for accessible housing in Australia.

The following paper proposes the use of contexstiadies in the field of thermal comfort where theren
sustainable solution of naturally ventilated (conegiato air conditioned) office spaces in sub-trapic
regions is feasible.

The next paper seeks to understand ‘long term ptaaitachment’ as a means of prolonging the lorigevi
and therefore the sustainability, of furniture.

The third last paper in this subtheme presentsanmef incorporating innovative design intervensiamo
the craft industry to reinvigorate the value ofafted product in consumer’s eyes.

The penultimate paper in this subtheme proposesvation strategies to sustain and foster the icadit
craft industry in Indonesia

The final paper in this subtheme presents a newodeor evaluating the landscape character of Msdéy
heritage river corridors with the aim that a betiaderstanding of the unique and valued aspectisese
river corridors can be preserved and enhancedumduiverfront development.

14 | Design, Practice, People and Systems
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DESIGN DILEMMA: DRIVING A CONSUMPTION
OBSESSED SOCIETY INTO AN UNSUSTAINABLE
FUTURE

SMITH, N.D. *t

* Department of Design, Curtin University, Perthysralia

t E-mail:nicola.smith@-curtin.edu.au

Abstract: It is well known that as Australians we have, thybgl
standards, a high standard of living but a whotligustainable way
of life. There is an urgent need to rationalise Way we establish
our home environment and modify it to our spectfar@s, and an
equally important need to investigate the way iniclwhdesign
influences the ambitions and aspirations driving tonsumption
around home-making.

This paper reports on early investigation into gelay design
influences on our unsustainable lifestyles with omuk on the
domestic housing market, and the process of homéagand re-
making. Shelter, security and comfort are fundaaigremises of
making home, and yet many people have ambitionbdgond the
basic requirements when they search for the perfemhe
environment.  Contributions from participants in theathor’s
doctoral study will provide personal reflections tre dilemmas
faced by people trying to match their homes withirtlaspirations
and creativity.

It will be seen that the real estate, design andianedustries
should bear some responsibility for fuelling congtion based
behaviour and contribute to reshaping the curresttird for a
dream home. Re-focusing lifestyle aspirations w&l8o require
increasing awareness about the social, environieatal
economic benefits of developing creative and dvaied skills
through home-focused sustainability practices.

Key words: Aspiration, design industry, real estate, home
improvement, consumption.
DANGERS OF THE AFTER-DARK

WONDERLANDS: PART A - A REVIEW OF THE
IMPACT OF PHYSICAL ENVIRONMENT DESIGN
ON NIGHTCLUB VIOLENCE

KOLECZKO, K. *t, & GARCIA HANSEN, V. *

* Faculty of Built Environment and Engineering, Quskand
University of Technology, Brisbane, Australia

T E-mail:k.koleczko@connect.qut.edu.au

environment of nightclubs and how these spacesienfie their
behaviour. The first section of this paper examithesbackground
on nightclubs and theories concerning the influeat@leasure.
The second section of this paper details the figliof existing
studies that have examined the nightlife context dre various
factors that influence patron violence. The maimdifng of this
paper is that although alcohol likely plays a cimiing role in

aggressive patron behaviour, there is evidencettigatelationship
is moderated by a number of significant factorsatiegy to the
characteristics of the drinking environment such physical

comfort; the degree of overall ‘permissiveness’ itne

establishment; crowding; and physical environmergments
most influenced by day-to-day management practmesh as
lighting, ventilation, cleanliness and seating agements. The
findings from this paper have been used to devalbpmework to
guide exploratory research on how specific elemenitsthe

physical environment of nightclubs have an impact ebevated
patron aggression and assault (Koleczko & Garciaskia, 2011).

Keywords: Nightclub  Violence, Bar/Nightclub  Design,
Environmental Psychology, User Behaviour, Compliance

DANGERS OF THE AFTER-DARK
WONDERLANDS: PART B - A STUDY OF THE
IMPACT OF PHYSICAL ENVIRONMENT DESIGN
ON NIGHTCLUB VIOLENCE

KOLECZKO, K. *, & GARCIA HANSEN, V. *

* Faculty of Built Environment and Engineering, Quoskand
University of Technology, Brisbane, Australia

1 E-mail:k.koleczko@connect.qut.edu.au

Abstract: Violence in nightclubs is a serious problem that tie
Australian government launching multimillion dollagdrinking

campaigns. Research on nightclub violence has fdcuse
identifying contributing social and environmentaictors, with
many concentrating on a variety of specific issta®ging from
financial standpoints with effective target markgtistrategies to
legal obligations of supplying alcohol and abidinggulatory
conditions. Moreover, existing research suggesis there is no
single factor that directly affects the rate viaenin licensed
venues. As detailed in the review paper of Kolecakol Garcia
Hansen (2011), there is little research about thgysipal

environment of nightclubs and which specific degigoperties can
be used to determine design standards to ensurefmpthe
physical design of nightclub environments to redys&tron
violence. This current study seeks to address dhigssion by
reporting on a series of interviews with particiganfrom

Abstract: Nightclubs are businesses. Their business is pleas Management and design domains. Featured casessamieboth

however pleasure has its price. People have bedocneasingly
concerned about the problems of violence in sodietlywhy do

located in Fortitude Valley, a Mecca for party-goand the busiest
nightclub district in Queensland. The results andlysis support

higher levels of violence occur in nightclubs despine established the conclusions that a number of elements of thgsipal

patterns of behaviour that dictates how we so@adied act? In
response, researchers have focused on identifyowals and
situational factors that may contribute to violené®m a
government perspective, focusing on a variety @&cHjg issues
ranging from financial standpoints with effectiseget marketing
strategies to legal obligations of supplying aldohod abiding
regulatory conditions. There is little researchoispecific design
properties that can determine design standardsigare/improve
the physical design of nightclub environments tdue patron
violence. To address this gap, this current artiaiens to
understand how people experience and respond tghilgsical

15 | Design, Practice, People and Systems

environment influence elevated patron aggressichnaasault.

Keywords:  Nightclub  Violence, Bar/Nightclub  Design,
Environmental Psychology, User Behaviour, Compliance
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PLAY IN THE
ARCHITECTURE

CITY: PARKOUR AND

RAWLINSON, C.J. *f, & GUARALDA, M. *

* Faculty of Built Environment and Engineering, Quskand
University of Technology, Brisbane, Australia

1 E-mail:cj.rawlinson@gmail.com

Abstract: The ability to play freely in our cities is esdahtfor
sustainable wellbeing. When integrated successiidbyour cities,
Urban Play performs an important role; physicaigcially and
culturally contributing to the image of the city.hile Urban Play
is essential, it also finds itself in conflict witthe city. Under
modernist urban approaches play activities have orbec
progressively segregated from the urban contesttjir a tripartite
of design, procurement and management practicespifeethese
restrictions, emergent underground play forms awaee the
isolation of play within urban space. One of thesdivities
(parkour) is used as an evocative case study teatdhe hidden
urban terrains of desire and fear as it re-intespttee fabric of the
city, eliciting practice based discussions abootprement, design
and management practice along its route.

Key words: Play, City, Urban Space, Parkour, Urban Play

THE BONDAGE OF AN IMPOSED VISUAL
DISCOURSE: UNDERSTANDING THE BUILT
ENVIRONMENT'S INFLUENCE ON THE ‘OLDEST-
OLD’ AGED CARE RESIDENTS' SENSE OF PLACE

RULE, E.-C. *t

* Faculty of Built Environment and Engineering, Quoskand
University of Technology, Brisbane, Australia

T E-mail:ec@emmy-clare.com

INCLUDED BY DESIGN: A CASE
REGULATION FOR ACCESSIBLE HOUSING
AUSTRALIA

FOR
IN

WARD, M.L. *t

* Faculty of Built Environment and Engineering, Quoskand
University of Technology, Brisbane, Australia

1 E-mail:margaret.ward@student.qut.edu.au

Abstract:
commodity in Australia. A national agreement betweéndustry

and advocacy groups to a voluntary approach, cahedLivable

Design program, aims to provide access featura#i mew housing
by 2020. Through a range of awareness raisinggiivis, the

program is anticipating increased supply by buddamd increased
demand by home-buyers. However the people who aesgksible
housing are the least likely and least able to ibay the point of

new sale and average home-buyers do not considessafeatures
as a priority.

This approach has not been successful overseas Australia in
the past. Regulation with incentives supported tycation and
awareness has provided the best results, yet, atégultypically
comes with controversy and resistance from the ihgusdustry.
A study is planned to identify how effective thevable Design
program is likely to be, what is likely to hinder and why
regulation is likely to be needed.

Key words: accessible housing, inclusion,

wellbeing

universal design,

CONTEXTUAL STUDIES IN THERMAL COMFORT
FOR NATURALLY VENTILATED OFFICES IN SUB-
TROPICAL AUSTRALIA

HEALEY, K.H. *t, & WEBSTER-MANNISON, M. *

Abstract: This study investigates the influence of the built » gl of Architecture, The University of Queearsll, Brisbane,

environment upon residents’ sense of familiaritynaept of self
and thus, their facilitation of place through theedry of ‘The
Bondage of an Imposed Visual Discourse’. Simone dauBair's
theory ‘The Bondage of Feminine Elegance’ providée t
conceptual understanding of the visual discoursavdmn the
physicality of clothing and the wearer’'s persorderitity. This
fashion theory is transposed to explore the infteenf the built
environment’s physicality upon aged care residemgstsonal
identity. This paper presents findings from a study
professionals’ opinions in reference to the builvieonment of
permanent residential aged care for the ‘oldest-oldAustralia.
The researcher conducted qualitative interviews h wibur
participants: an architect, occupational therapistrsing home
facility manager and an aged care lobbyist in tlwutisEast
Queensland. This study is structured towards piogolace
focused’ qualitative design principles to encoureggdents’ sense
of placethrough the built environment. These proposedcglas
are addressed with reference to existing StandamdsPrinciples
outlined by the Australian Government.

Key words: Bondage, visual discourse, aged care residplasg
concept of self, familiarity.
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Abstract: Natural ventilation of office environments is catesed

to be a valid alternative to energy-efficient aimditioning in a
future low-carbon economy. However, in Australiahet
implementation of passive bioclimatic design sg@s for

commercial office buildings is rare. This paperraduces a
research project which aims to examine the fadgtdhsencing the
implementation and ongoing success of naturallytileged office

environments in sub-tropical Australia, based anrégnovation of
existing buildings. As well as looking at issuestsas bioclimatic
building design and appropriate provision of adaptbuilding

controls, the project will explore the less quaalife “real-world”

factors which make natural ventilation acceptableimacceptable
to office occupants in the sub-tropical region. eper outlines
the argument for contextual studies in the fieldhafrmal comfort,
and an example of how this may contribute to ourresu

understanding of occupant satisfaction and padsiiding design
is presented. A pathway for future work as parthi$ project is
put forward.

Key words: Thermal comfort, sub-tropical, natural ventilation
qualitative research.

Accessible housing is a scarce yet much needed
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UNDERSTANDING LONG TERM PRODUCT
ATTACHMENT WITH A VIEW TO OPTIMIZING
PRODUCT LIFETIME

KO, K. *t, WARD, S. *, & RAMIREZ, M. *

* Faculty of Built Environment, University of New 8th Wales,
Sydney, Australia

T E-mail:kimmi.ko@student.unsw.edu.au

Abstract: Technological and fashion obsolescence continugeto
concerns in the design of contemporary productse&tel shows
that consumers dispose of household items evergththose are
still fully or partly functional, for various reass. One cause of
premature disposal is the lack of emotional attamhtnbetween
user and product.

Lounge furniture was selected as the product avedhfs study.
The research starts with a literature review onsaarer-product
attachment, and on design strategies which promibte
optimization of product lifetimes, followed by anlme survey and
in-depth interviews among householders to deterrbieleaviours
in furniture usage, maintenance and disposition.

The findings of this research add to understanddhgoroduct
attachment and detachment stages as well as po$adibrs that
would help designers foster long-term product att@ent. The
study is intended to add support to a new approacustainable
design that seeks to extend product lifetimes ksigiéng in the
potential for continuation of positive experientleat could lead to
the consumer’s enduring attachment to particuladpcts.

INNOVATION STRATEGIES FOR DEVELOPING
THE TRADITIONAL SOUVENIR CRAFT INDUSTRY

ZULAIKHA, E. *t, & BRERETON, M. *

* Faculty of Built Environment and Engineering, Qoskand
University of Technology, Brisbane, Australia

T E-mail:ellya.zulaikha@student.qut.edu.au

Abstract: This paper describes the concept of innovaticategies
for traditional souvenir craft industries. There anany traditional
souvenir craft industries in Indonesia, and theyehi@ compete in
today’s global markets. The craftsmanship and werigss of
traditional crafts must be developed to attracirgdr market. This
competition is not easy for craftspeople, neithearicially nor

culturally. The authors propose some innovatioratsgies to
facilitate craftspeople in generating ideas basetheir traditional
value, to ensure their sustainability in global teoth However,

even though there are a number of studies aboutrétieindustry
and souvenirs, there is little research focusedthan souvenir
product development process, especially in theitioaal craft

industry. Considering that souvenirs are products feasure
which require hedonic value more than utilitariatue, the offered
innovation strategy refers to the strategy appliadexisting

industries that produce hedonic products. Innovasivategy in the
fashion industry is selected as a reference, wisiatiscussed by
considering the context of the traditional souvesraft industry.

This investigation will support further researchoab knowledge
sharing systems to enable collaborative learnirtgimitraditional

craftspeople.

Key words: product attachment, product detachment, attachmer€ey words: Innovation strategies, Traditional, Souvenir, Craft

and detachment stages, product lifetime optiminatiproduct
person relationship

ARTISAN & DESIGNER: THE RE-DISCOVERY OF
KNOWLEDGE HANDED DOW N THROUGH TIME

VACCA, F. *t

* INDACO Department, Politecnico di Milano, Milantaly

1 E-mail:federica.vacca@polimi.it

Abstract: Craft production is characterized by top manufactur
quality. However, there is no widespread perceptbiits value,
therefore it is hard for this kind of production éater the market.
In this field, a design-oriented approach is esaknbue to its
methodology, design can establish a system of wsalyg
recognized values, and it can provide craftsmem Wit tools to
communicate the intrinsic quality of their work the outside
world. The relation between design and crafts bexofruitful if
consumers are able to understand and appreciaextiedience of
a craft design production, by recognizing its ueigess and added
value.

Key words: Craft techniques, fashion and textile design, iasee
in value, implicit and explicit knowledge.
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METHODOLOGY FOR EVALUATING THE
LANDSCAPE CHARACTER OF MALAYSIAN
HERITAGE URBAN RIVER CORRIDORS

ZAINAL ABIDIN, N.A. *t, & LEE, G. *

* Faculty of Built Environment and Engineering, Quoskand
University of Technology, Brisbane, Australia

T E-mail:n.zainalabidin@student.qut.edu.au

Abstract: The effects of rapid development have increased
pressures on these places exacerbated by the ¢tiompbetween
two key industry sectors, commercial base and dauri
development. This, in supplement with urbanisati@md
industrialisation, has posted a high demand forubes of these
spaces.

The political scenario and lack of adaptation orplagical

principles and public participations in its desigpproach have
sparked stiff environmental, historical and cultunstraint
towards its landscape character as well as theogical system.
Therefore, a holistic approach towards improving tAndscape
design process is extremely necessary to protesahwvell being,
cultural, environmental and historical values okgh places.
Limited research also has been carried out to oweec this
situation. This further has created an urgent rieaskplore better
ways to improve the landscape design process ofaydain

heritage urban river corridor developments thatoemmass the
needs and aspirations of the Malaysian multi-etsniety without
making any drastic changes to the landscape clearaicthe rivers.

This paper presents a methodology to develop ararmed
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Landscape Character Assessment (aLCA) framework for
evaluating the landscape character of the plaasedl from the
perception of two keys yet oppositional stakehadarrban design
team and special interest public. The triangulatibrsubjectivist
paradigm methodologies: the psychophysical approaitte
psychological approach; and, the phenomenologioptcach will
be employed. The outcome will be used to improwe phesent
landscape design process for future developmeniheasfe places.
Unless a range of perspectives can be broughtaiodreenhancing
the form and function of their future developmenhda
management, urban river corridors in the Malaysiantext will
continue to decline.

Key words: Heritage urban river corridor, landscape design
process, landscape character assessment, landpeapeption,
landscape character, urban design team, spec¢ékst public,
Malaysia.
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SUBTHEME 2:
ENERGY, ENVIRONMENT AND SUSTAINABILITY

There are sixteen papers in this subtheme covetioh disciplines as Architecture, Construction Mamagnt, Materials
and Chemical Engineering, Power and Petroleum Ergimg and Water and Environmental EngineeringchEaf these
papers contribute in some way towards the wellbeirtfpe community and / or sustainability througtproved awareness
of sustainability issues, reduced energy consumpti@ste generation and emissions, developmentstdisable materials
that use waste / natural products, carbon capbpténised power generation, and stormwater comiposénd treatment:

The first paper in this subtheme looks at the ratgd“sustainability declaration” at point of sale for
residential real estate in Queensland and invessgts level of importance in home purchasing slens.

The second paper notes that, for households, dygpears to be a divergence between knowledge and
action on sustainability issues as evidenced bynitreasing energy consumption in Perth’s household

The third paper identifies construction and derimiitas major contributors to waste generation in
Australia, discusses the policy and legislativaniesvork in Queensland regarding waste reduction and
recycling, and investigates the feasibility of =uand recycling of various elements in timber fdm
‘Queenslander’ style residential homes.

The fourth paper provides an overview of the ecdnpsocial and environmental benefits of low-cost
housing in Malaysia and argues for a “green bugtlamssessment tool that caters for low-cost housing

The next paper in this subtheme presents testtse§oihysical and mechanical properties) of a new
sustainable furniture panel material manufacturg waste products from the food industry.

The subsequent paper provides a review of the piiepeof sustainable natural fibres, such as flemp
and jute, in lieu of synthetic fibres, such as oartglass and aramid, in polymer composite materaid
also investigates various processes that imprav@énformance of natural fibres in polymer compassit

The following paper notes that there is a move aftam petro-chemical resins towards bioresins a&s th
feedstock in composite materials, and presents isiogn preliminary test results on the mechanical
properties of epoxidised hemp oil based biocompssit

The next paper introduces a model for the in spgox&ation of hemp oil under heterogenous reaction
conditions and verifies the model experimentally.

The next paper presents and tests a process facingdthe emissions of volatile organic compounds
(VOCs) during the surface finishing process of fibemforced plastics with results showing a redutin
VOCs as well as time savings.

The following paper investigates the catalytic rethn of nitric oxide (a harmful smog forming grémmuse
gas produced when nitrogen and oxygen are comlihb@h temperatures as in combustion) with carbon
monoxide (a gas present in the flue) as a reduamiegt on copper oxide supported on mesoporous Edumi

The next paper presents a numerical investigatidheogeomechanical response to increased presisures
an aquifer that is being used for sequestratiocadfon dioxide and concludes that the injectiosarbon
dioxide into an aquifer can cause longterm insitisl in the wellbore region that may lead to fumetof
the rock.

The next paper points out that the power generatidastry wastes a lot of energy in order to messtkp
demands, and proposes a demand side response witgteby the end user is equipped with the tools to
manage their own power consumption to take advantdglower prices in off-peak times, which will
ultimately lead to an overall reduction in wasteérgy by the power industry.

The following paper presents a predictive modet tiges the wavelet transform to identify the ocence
and location of damaging circuit breaker restrikes high voltage networks with point-on-wave
recommendation to extend the service life of 8Fcuit breakers.

The third last paper in this subtheme presentsaaah&ssification system for stormwater treatmenticies
that enables more consistent comparison of thefopeance.

The second last paper is a review and gap anabfsicientific and grey literature on the topic of
stormwater gross pollutant traps and concludesdoyamhstrating that eight research gaps were sucdlgssf
filled by the authors.

The final paper in this subtheme presents a laboratnalysis aimed at identifying the compositiord a
source of solids collected from urban road surfadesg the catchment of the Nerang River, Gold Coast,
and draws some conclusions regarding the geograptdcanthropogenic influences on the build-up of
pollutants.

19 | Energy, Environment and Sustainability



eddBE2011 Proceedings

ASSESSING THE AWARENESS AND IMPORTANCE
OF HOUSING SUSTAINABILITY IN QUEENSLAND

BRYANT, L. *t, & EVES, C. *

* Faculty of Built Environment and Engineering, Quaskand
University of Technology, Brisbane, Australia

T E-mail:lyndall.bryant@qut.edu.au

Abstract: Sustainability has been a major factor and detemt

of commercial property design, construction, rdiitiag and

landlord and tenant requirements over the lastadiecaupported by
the introduction of rating tools such as NABERS anée@Star
and the recently mandated Building Energy Efficie@srtificate

(BEEC).

However, the movement to sustainable and energiciesft

housing has not been established for the samedyenl although
mandatory building regulations have been in plaoce few

residential housing construction since 2004, thguirement to
improve the sustainability and energy efficiency lbusing

constructed prior to 2004 has not been mandatorgidBetial

dwelling energy efficiency and rating schemes idtrced in

Australia over the past decade have included reagatgemes such
as BASIX, NatHERS, First rate, ACTHERS, and Building Ead

Australia and these have applied to new dwellingstmiction. At

both National and State level the use of energgieffcy schemes
for existing residential dwellings has been voluptand despite
significant cash incentives have not always beetcessful or
achieved widespread take-up.

In 2010, the Queensland Government regulated thahomes
offered for sale, whether a new or existing dwelirrequire the
seller to provide a “sustainability declarationattprovides details
of the sustainability measures associated withdtelling being
sold. The purpose of this declaration being tormf buyers and
increase community awareness of home sustainafeityres.

This paper uses an extensive review of real estseketing

material, together with a comprehensive survey edl restate
agents to analyse the current market compliancerengss and
acceptance of existing green housing regulationsl dhe

importance that residential property owners ancipasers place
on energy efficient and sustainable housing. Timdirigs indicate

that there is still litle community awareness aoncern of

sustainable housing features when making home psech
decisions.

Key Words: Sustainability, housing, buyer decision making,
buyer preferences, mandatory disclosure.

WHY DONT WE DO ‘THE RIGHT THING™?
A PRELIMINARY STUDY OF ENERGY
CONSUMPTION IN THE DESIGN, CONSTRUCTION
AND USE OF PERTH'S HOUSES

CUTHBERT, D.A. *t

* School of Architecture, Landscape and Visual A&tSchool of
Social and Cultural Studies,
The University of Western Australia, Perth, Austal

T E-mail:cuthbd01 @student.uwa.edu.au

Abstract: This paper investigates the divergence between what
know and what we do in relation to climate chamgecording to a
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recent survey undertaken by the Australian Bureastafistics,
73% of Australians are concerned about climate ghaxet in our
houses, the domain where the average person iosegpo have
the most freedom of choice, we are acceleratingatk change by
using energy at an unprecedented rate. This isicpkly
concerning in Australia’s fastest-growing city, ewhere experts
predict 700,000 new houses will be required by 20%0existing
stock is gradually replaced, the way we designstraot and use
our houses will have ever more impact on climatange. As a
prelude to further research, this paper makes sprakminary
observations about the ways energy is consumedeirssid outside
Perth’s houses, with a primary focus on the enezgyodied
within. | examine the results in terms of sociakdhies of
consumption and tentatively conclude that the way asnsume
energy in our houses has little to do with our pptions of climate
change and a lot to do with prevailing politicacoromic and
socio-cultural contexts.

Key words: Consumption, climate change, housing, Perth

AN ASSESSMENT OF TIMBER DWELLINGS
TYPICAL OF THE QUEENSLANDER ERA, AND
CONSTRAINTS ASSOCIATED WITH THEIR
RELOCATION, COMPONENT AND ADAPTIVE
REUSE WHEN CONSIDERING 'REGENERATION'

BLEEK, M.J. *t

* Faculty of Built Environment and Engineering, Qoskand
University of Technology, Brisbane, Australia

1 E-mail:morgan.bleek@student.qut.edu.au

Abstract: This paper presents an explanation of why the refise
building components after demolition or deconstarcts critical
to the future of the construction industry. An exaation of the
historical cause and response to climate changelsetscene as to
why governance is becoming increasingly focusedthen built
environment as a mechanism to controlling wasteeggion
associated with the process of demolition, consbnc and
operation.

Through an annotated description to the evolvingigie and
construction methodology of a range of timber dingh (typically
'‘Queenslanders' during the eras of 1880-1900, 19Q0- & 1920-
1940) the paper offers an evaluation to the vargdtynaterials,
which can be used advantageously by those wisbinggenerate'
a Queenslander This analysis of 'regeneration' details the
constraints when considering relocation and/ oseelby adaption
including deconstruction of building components iaga the
legislative framework requirements of the Queerdsi®uilding
Act 1975 and the Queensland Sustainable Plannin@@@9, with
a specific examination to those of the Building Codiieaustralia.

The paper concludes with a discussion of theseti@nts, their

impacts on 'regeneration’ and the need for funtesearch to seek
greater understanding of the practicalities andedsi of relocation,

adaptive and building components suitability foruge after

deconstruction.

Key words: Deconstruction, reuse, relocation,

regeneration, building components.

adaptation,
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LOW-COST HOUSING IN  MALAYSIA: A
CONTRIBUTION TO SUSTAINABLE DEVELOPMENT?

ZAID, N.S.M. *t1, & GRAHAM, P. *
* Urban Planning Department, University of New SoWales,
Sydney, Australia

1 Department of Building Surveying, University of Mga, Kuala
Lumpur, Malaysia

T E-mail:suzainie@gmail.com

with a conventional wood plastic composite utilgsiradiata pine
as the filler.

The water absorption and swelling were generallyeloin the
forestry and food industry by-product compositeanthin the
conventional radiata pine composite with the bestlts being
obtained for the macadamia nut shell composite. Miehanical
properties were however poorer than those of thevertional
wood plastic composite. Nonetheless, it is considethat the
forestry and food industry by-product composites povide a
viable material and have the potential to becomsustainable
replacement option for high-humidity environmenitriture panel

Abstract: Rapid urbanization and the scale of new buildingscomposites. This would provide much better utileatof these

constructed in Malaysia demonstrate an urgent feedhange in
policy and mode of operation. National energy demnercreased
by 54% since 1994, which subsequently amplified baar
emissions growth by 221% (per head of populatiai)bbed
highest in the world. Malaysia ranked"6é the 2009 Human
Development Index (HDI); and %4 on the Environmental
Performance Index (EPI) in 2010, dropping 27 pldces 2008.
This indicates that Malaysia’'s economy and quabfylife is
improving, but at the cost of the environment. Endly, there is no
Malaysian operational definition of sustainablefpenance in the
construction industry, and therefore no consistesnework for
assessing building greenhouse gas emissionsaltisipated that
an environmental assessment will prevent furthekifg in of the
country into an unsustainable futuk@w-cost housing in Malaysia
represents 23.3% of housing targets for 2010, wipobsents
affordable housing in urban areas. The subject mf-dost
sustainable housing is still uncharted territoryMalaysia. While
low-cost housing contributes to economical and aoci
sustainability, the environmental impact of low-tb®using has
yet to be assessed. This paper presents a briefieweto how
low-cost housing can contribute to sustainable kbgvaent's
triple-bottom-line.

Key words: sustainable development, low-cost

developing country.

SUSTAINABLE FURNITURE PANEL COMPOSITES
FROM FORESTRY AND FOOD INDUSTRY BY-
PRODUCTS IN AUSTRALIA

WECHSLER, A. *t, RAMIREZ, M. *, CROSKY, A. *,
ZAHARIA, M. *, JONES, H. **,
BALLERINI, A. £, NUNEZ, M. F, & SAHAJWALLA, V. *

* Centre for Sustainable Materials Research & Teldmo
(SMaRT@UNSW), University of New South Wales, Sydney,
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1T E-mail:andrea.wechsler@student.unsw.edu.au

** School of Engineering, College of Engineering d&damputer
Science, The Australian National University, CanbgAustralia

t Composites Material Laboratory, University of BioBi
Concepcion, Chile

Abstract: This paper presents results of research

polypropylene based wood plastic composites retefbmwith food
industry and forestry by-products, identified asnbeparticularly
abundant in Australia but underutilised, viz. mamad shells,
pine cones and eucalyptus capsules. The presafy stnsiders
and explores the suitability of these materials Hagh-moisture
environment furniture panel applications. Resules@esented for
the relevant physical and mechanical propertiesaadompared

21 | Energy, Environment and Sustainability

currently undervalued agricultural waste resources.

Key words: Recycled polypropylene, sustainable composites,
macadamia shells, pine cones, eucalyptus capsules.

EFFECTS OF NATURAL FIBRE SURFACE ON
COMPOSITE PROPERTIES: A REVIEW

KABIR, M.M. *T, WANG, H. *, ARAVINTHAN, T. *,
CARDONA, F. *, & LAU, K.-T. *

* Centre of Excellence in Engineered Fibre Compo§EEFC),
Faculty of Engineering and Surveying,
University of Southern Queensland, Toowoomba, Alistr

1 E-mail:kabirm@usqg.edu.au

Abstract: Processing of polymer composites by using greencgo
of fibres as reinforcement has increased dramétidal recent
years. Advantages of using natural fibre over maadenfibres
include low density, low cost, recyclability andotegradability.
These benchmark properties make natural fibre aenpiat

housing,replacement for synthetic fibres in composite mateopening up

further industrial possibilities. However, high &vof moisture
absorption by the fibre leads to poor wettabilitydansufficient
adhesion within the matrix (interfacial adhesiongsulting
degradation of composite properties. These pragsetiinder the
potential of these fibres in providing successaihforcement for
polymer composites. In order to expand the useatfral fibres as
successful reinforcement in polymer compositesfifhe surface
needs to be modified to enhance fibre-matrix adimesin this
review paper, effects of natural fibre surface oomposite
properties are discussed. Several fibre surface ifitatibn

methods are reported and their effects on comppsitperties are
analysed. These properties constitute the prime efreesearch in
developing green fibre polymer composite techn@sgi

Key words: Natural fibre, surface modification, composite
properties.

MECHANICAL PROPERTIES OF EPOXIDIZED
HEMP OIL BASED BIOCOMPOSITES:
PRELIMINARY RESULTS
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Faculty of Engineering and Surveying,
University of Southern Queensland, Toowoomba, Alistr
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Abstract: Vegetable oils or plant-oils are a sustainableewable
resource able to be used for the production ofelsios. Oils with
high levels of unsaturated fatty acids are usetthénproduction of
bio-based epoxy resins for use in biocomposite ieg@idns. A
novel hemp oil based bioresin, epoxidized hemp(BHO) was
synthesised at the Centre of Excellence in Engidedfidre
Composites (CEEFC). Biocomposite samples were manuéactu
from EHO and commercial epoxidized soybean oil (EfOr
comparison purposes) blended with an amine curathsiic
epoxy resin. Untreated jute matting was used as fthee
reinforcement. Tensile, flexural and impact projesrt were
compared for EHO/epoxy and commercial ESO/epoxye ju
biocomposites. Both EHO and ESO functioned as tougseto
the commercial synthetic epoxy resin. Biocompositanes
containing EHO displayed superior mechanical prigerthan
samples containing ESO. It was found that ESO diesiup until
10-20% and EHO quantities up until 30% compareddazbly
with the commercial synthetic epoxy resin. This panable
performance is attributed to enhanced fibre-matidhesion of
EHO/ESO and the jute fibres. Overall the results tbfs
preliminary research demonstrate that EHO is aelir bioresin
for use in biocomposite applications, with mechahigroperties
being comparable to commercial synthetic epoxyt@u0% EHO
content) and superior to commercial ESO acrossldlterange.

Key words: Biocomposite, bioresin,
mechanical properties, sustainable.

epoxidized hemp oil,

KINETICS OF IN SITU EPOXIDATION OF HEMP
OIL UNDER HETEROGENOUS REACTION
CONDITIONS: AN OVERVIEW WITH
PRELIMINARY RESULTS

COONEY, T.I. *t, CARDONA, F. *, & TRAN-CONG, T. *

* Centre of Excellence in Engineered Fibre Comgas{CEEFC)
& Computational Engineering and Science Research €entr
(CESRC),

Faculty of Engineering and Surveying, UniversitySmiuthern
Queensland, Toowoomba, Australia

T E-mail:tyson.cooney@usqg.edu.au

Abstract: Epoxidised hemp oil (EHO) was synthesised in thé

laboratory by reacting hemp oil (HO) with peroxyécecid (PA)
in a batch reactor. The peroxyacetic acid was éorim situ from
acetic acid (AA) and hydrogen peroxide,(®) in the presence on
an acidic ion exchange resin (Amberlite IR-120)catalyst. The
overall reaction can be thought of as having twmponents. The
first being epoxidation, a homogenous reaction tvhiccurs at the
interface of the aqueous phase and the HO phade thiei second
is the formation of PA, a heterogeneous reacticdhainterface of
the aqueous phase and the solid catalyst phasavEnall reaction
kinetics were modelled by applying the Langmuir-$tialwood-
Hougen-Watson (LHHW) model to heterogeneous reasti®f
the steps in the reaction it is postulated thatfohmation of PA is
rate limiting, while the epoxidation occurs compively fast
negating the requirement for an additional homogenuoodel. The
diffusion steps in the reaction are also ignorethakinetic model
as it is believed that their effects are negligitilee to intensive
mixing in the batch reactor. Experiments were usedetermine
the optimal molar ratios of reactants and it wamfbthat at these
conditions 88% conversion of double bonds to epgxgups
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occurred. The kinetic model was found to be in gagdeement
with the experimental results.

Key words: Epoxidation, hemp oil, reaction kinetics, hydrogen
peroxide, peroxycarboxylic acid, ion exchange relsaich reactor,

heterogeneous reaction, Eley-Rideal mechanism, Laingm
Hinshelwood-Hougen-Watson model.
REDUCTION IN EMISSION OF VOLATILE

ORGANIC COMPOUNDS IN THE SURFACE
FINISHING PROCESS OF FIBRE-REINFORCED
PLASTICS THROUGH IN-MOULD
THERMOPLASTIC COATING

HEITZMANN, M.T. *t, HOU, M. *, VEIDT, M. *,
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* School of Mechanical and Mining Engineering, Theiversity
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T Cooperative Research Centre for Advanced Composites
Structures, Port Melbourne, Australia

Abstract: This paper demonstrates how in-mould coating using
thermoplastic materials can be used to replaceecursolvent
based primer coatings in composites manufacturingcgsses
using prepreg layup/autoclave curing. It is shohat £mission of
volatile organic compounds can be reduced by upOBg/n? of
coated area. Two different forms of in-mould cogtirare
introduced, namely thermoplastic film insertion g and in-
mould thermoplastic powder coating. Mechanicalitgstusing the
single lap shear test, pull-off test and tape tess conducted to
demonstrate that thermoplastic films made from Etblgrimide
satisfy existing composite primer adhesion requinets. The
results suggest that, even without altering exgstiop coat and
surface preparation procedures, the required aoimesd the
substrate and the top coat is surpassed by a fat®® and 1.4
respectively. Low-voltage scanning electron micopsc suggests
that there is diffusion occurring at the epoxy/ yatherimide
interface which leads to more gradual stress igion across the
interface and hence explains the strong adhesion.

Key words: In-mould coating, fibre reinforced plastics, cags,
primer

SELECTIVE CATALYTIC REDUCTION OF NO
WITH CO AS A REDUCING AGENT ON CUO
SUPPORTED ON MESOPOROUS ALUMINA:
EFFECT OF CUO LOADING

PATEL, A. *t, RUFFORD, T. f, SHUKLA, P. *, CHEN, 3,
RUDOLPH, V. *, & ZHU, Z. *

* School of Chemical Engineering, The University@ieensland,
Brisbane, Australia

T E-mail:achupatel82@yahoo.coar a.patel3@ug.edu.au

¥ School of Mechanical and Chemical Engineering versity of
Western Australia, Perth, Australia

Abstract

CuO supported on mesoporous alumina calcined atC55tas
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studied for Selective Catalytic reduction of NO gsirCO.
Catalysts were prepared via wet impregnation mettsit copper
nitrate as precursor and calcined at°850The obtained materials
were studied in the temperature range of°@385CC in fixed bed
reactor for NO reduction using CO as reducing agem catalysts
were characterised by XRD ,Mdsorption, TEM, TPR, TPD and
ICP. The effects of catalysts loading were studiediétail. The
Catalysts with 16.76 % wt Cu showed the highest igtfor NO
conversion at lower temperature compared to Catalygh 4.56%
and 9.72% Cu respectively. Mesoporous alumina dtdsshow No
conversion at in the same temperature range. Fommaf NO,
was not observed during NO reduction .FormatioCafbon was
observed during NO reduction using CO. Activity dftalysts
decreased due to carbon formation on catalyst lsecafi pore
blockage. Amount of carbon formed was calculatethgu§ GA
analysis. Detailed study of this work is discussethe paper.

Key words: Mesoporous Alumina, Selective Catalytic Reduction,
Copper Oxide, Nitric oxide

information provided to them on the internet to be
reducing/removing peak demands and the associaedlated
energy prices. The proposed scheme enables thenwerstto
manage the use of electric energy using a Demaahel Bésponse
smart grid technique in order to curtail or shifadls from peak- to
low-demand periods. The technique is using compegatrolled
switches and pre-programmed relays able to colutaols on user’s
premises following the network’s load profile. THechnique is
proposed in the first instance for East and Souiktralia where
the Australian Energy Market Operator (AEMO) is |l
communicating information about national electricahergy
demand and price on the internet. The scheme dettag best
economic conditions for users, suppliers electrgeerators and
the electrical network. To evaluate the scheme Isitians have
been conducted using a typical demand-price profibe
Queensland. The results are indicating the impkitti® scheme on
possible savings in electrical energy consumption.

Key words: Smart grid, demand side response, electricalggner
consumption, energy efficiency.

HYDRO-MECHANICAL  ANALYSIS OF
INJECTION IN AN AQUIFER RESERVOIR

CO2

ROSHAN, H. *f, GHOLIZADEH, N. *, & RAHMAN, S. *

* School of Petroleum Engineering, University ofiN&outh
Wales, Sydney, Australia

T E-mail:Roshan@nigc.ir

Abstract:
global warming which impacts both the environmend @ociety.

Increase in atmospheric CO2 concentration causes

A RESTRIKE WAVEFORM PREDICTIVE MODEL
FOR SHUNT CAPACITOR BANK SWITCHING
WITH POINT-ON-WAVE RECOMMENDATIONS

KAM, S.C. *t, & LEDWICH, G. *

* Faculty of Built Environment and Engineering, Qoskand
University of Technology, Brisbane, Australia

t E-mail:s.kam@qut.edu.au

Geological storage of CO2 is probably one of the besions to

reduce the existing global CO2 concentration. Ireortd have a
successful plan to store the CO2 in undergrounérves the

accurate simulation of whole operation seems tedsential. In
this study the two phase CO2-brine system flow msusited to

evaluate the distribution of CO2 saturation and a@yerreservoir
pressure at different times. The simulated poresqumee is
employed to analyse the short and long term geocamchl

response of the reservoir. For this purpose aefiaiement model
of coupled poroelastic-two phase flow was develogeesults of
this study revealed that a significant change feative stresses
occur near wellbore region in long term CO2 injecti@he far

field stresses, however, remain almost unchangedm Fthe

numerical experiments it was also found that thisrea high

increase in reservoir pore pressure around thebarell for all

simulation times. This is due to injection of higtmpressible CO2
behind the brine with very different mobility.

Key words: Two Phase Flow, Poroelastic, €O

MITIGATION OF ELECTRICITY PRICE/DEMAND
USING DEMAND SIDE RESPONSE SMART GRID
MODEL

MARWAN, M. *t KAMEL, F. *, & XIANG, W. *

Abstract: Circuit-breakers (CBs) are subject to electricalsstes
with restrikes during capacitor bank operatione&tes are caused
by the overvoltages across CBs, the interruptingeotsr and the
rate of rise of recovery voltage (RRRV). Such eleatrgtresses
also depend on the types of system grounding aedyghes of
dielectric strength curves. The aim of this stuslyoi demonstrate a
restrike waveform predictive model for aSEB that considered
the types of system grounding: grounded and noorgted and the
computation accuracy comparison on the applicatibthe cold
withstand dielectric strength and the hot recoveliglectric
strength  curve including the POW (point-on-wave)
recommendations to make an assessment of incredsingB
remaining life. The simulation of SEB stresses in a typical 400
kV system was undertaken and the results in théicapipns are
presented. The simulated restrike waveforms pradiweith the
identified features using wavelet transform carubed for restrike
diagnostic algorithm development with wavelet tfan® to locate
a substation with breaker restrikes. This studynébthat the hot
withstand dielectric strength curve has less magdeithan the cold
withstand dielectric strength curve for restrikenglation results.
Computation accuracy improved with the hot withstamelectric
strength and POW controlled switching can increhselife for a
Sk CB.

Key words: restrike waveform predictive model, circuit-breeke
grounded and non-grounded system, rate of rise ecbvery
voltage (RRRYV), diagnostic algorithm development.

* Faculty of Engineering and Surveying, Universly Southern
Queensland, Toowoomba, Australia

T E-mail: marwan.marwan@usg.edu.au

Abstract: The paper describes a demand-side-response scheme,

which enables electricity users to act upon elegtrimarket
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CLASSIFICATION OF STORMWATER
TREATMENT DEVICES FOR PERFORMANCE
EVALUATION

SHRESTHA, R. *t, & BRODIE, I. *

* Faculty of Engineering and Surveying, Australi@entre for
Sustainable Catchments, University of Southern Qsleed,
Toowoomba, Australia

T E-mail:roshani.shrestha@usqg.edu.au

COMPOSITION AND SOURCE IDENTIFICATION
OF ROAD DEPOSITED POLLUTANTS

GUNAWARDANA, C. *t, GOONETILLEKE, A. *,
EGODAWATTA, P. *, & DAWES, L. *

* Faculty of Built Environment and Engineering, Quoskand
University of Technology, Brisbane, Australia

T E-mail:chandima.gunawardana@student.qut.edu.au

Abstract: Road deposited solids are a mix of pollutants patjng

Abstract: A large number of stormwater treatment devices ardrom a range of anthropogenic sources common tarukind uses

commercially available to meet the need of urb&asrSubstantial
differences are evident in the way the performaonéethese
treatment systems are evaluated and presentecougameasures
to indicate treatment performance are in use ans thakes
comparisons between different systems difficult.s€ification of
treatment systems based on performance curves ssigt an
evaluating treatment systems on a more consistsis.oWe focus
on physical treatment systems that have robustbiéEs to
handle high and variable flow rates and are eslheaaitable for
suspended solids removal to achieve non-potablerwgtality.
This paper presents a new classification schemedbas the
principal treatment mechanism for screening ofttnemt system.

Key words: Stormwater treatment devices, classification,
suspended solids.
A LITERATURE REVIEW ON RESEARCH

METHODOLOGIES OF GROSS POLLUTANT TRAPS
MADHANI, J.T. *t, MADHANI, S. *, & BROWN, R.J. *

* Faculty of Built Environment and Engineering, Quoskand
University of Technology, Brisbane, Australia

T E-mail:j.madhani@gqut.edu.au

Abstract: This paper presents a comprehensive review ofitsiite
and grey literature on gross pollutant traps (GPT3PTs are
designed with internal screens to capture grodsitpoks—organic
matter and anthropogenic litter. Their applicationvolves
professional societies, research organisationsl loity councils,
government agencies and the stormwater industryerofin
partnership. In view of this, the 113 referencesude unpublished
manuscripts from these bodies along with scienfiéer-reviewed
conference papers and journal articles. The lileeateviewed was
organised into a matrix of six main devices ancnigsearch areas
(testing methodologies) which include: design ajgatastudy,
field monitoring/testing, experimental flow fieldgross pollutant
capture/retention characteristics, residence tinmcutations,
hydraulic head loss, screen blockages, flow visasitins and
computational fluid dynamics (CFD). When the fiftyuf item
matrix was analysed, twenty-eight research gaps ¥emd in the
tabulated literature. It was also found that thenber of research
gaps increased if only the scientific literaturesveansidered. It is
hoped, that in addition to informing the researdmmunity at
QUT, this literature review will also be of usedther researchers
in this field.

Key words: gross pollutant trap, GPT, literature review, itegst
research gap, stormwater.

24 | Energy, Environment and Sustainability

and soil inputs from surrounding areas. These @astiaccumulate
potentially toxic pollutants thereby posing a thréa receiving

waters. Reliable estimation of sources of partieufadllutants in
build-up and quantification of particle compositisnimportant for
the development of best management practices finmstater

quality mitigation. The research study analyseddsup pollutants
from sixteen different urban road surfaces and $wim four

background locations. The road surfaces were seledtom

residential, industrial and commercial land usesnffour suburbs
in Gold Coast, Australia. Collected build-up samplegre

analysed for solids load, organic matter and miongsa The soil

samples were analysed for mineralogy. Quantitati qualitative
analysis of mineralogical data, along with multiaée data
analysis were employed to identify the relative rseu
contributions to road deposited solids.

The build-up load on road surfaces in differentusbb showed
significant differences due to the nature of anplgenic activities,
road texture depth and antecedent dry period. Armlsevealed
that build-up pollutants consists primarily of sdérived minerals
(60%) and the remainder is composed of traffic ceed

pollutants and organic matter. Major mineral cormgius detected
were quartz and potential clay forming mineralshsas albite,
microline, chlorite and muscovite. An average of5% of build-

up pollutants by weight was made up of quartz. Canispn of the
mineral component of build-up pollutants with backend soil

samples indicated that the minerals primarily or@gé from

surrounding soils. About 2.2% of build-up pollutamtere organic
matter which originates largely from plant matt€raffic related

pollutants which are potentially toxic to the redeg water

environment represented about 30% of the build-olufants at
the study sites.

Key words: Pollutants build-up, Pollutant source identifioati
Traffic pollutants, Urban water quality.
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SUBTHEME 3:
INFRASTRUCTURE, TRANSPORT & URBAN DEVELOPMENT

There are twenty seven papers in this subtheme. fifigi five papers cover the disciplines of Towarfhing, Governance
and Construction Management. The research in thagers contributes to community wellbeing and sonakdlity by
preserving cultural heritage, improving communitwalvement in the processes of government, and awipg the
planning, safety and longterm sustainability ofstomction projects:

The first paper in this subtheme addresses thebeialj of the community as a whole in the context of
privately owned heritage in Australia and criticistne position of the Productivity Commission in its
inquiry into the conservation of Australia’s histoheritage places.

The second paper in this subtheme focuses on gawesnin Bangladesh and discusses the potential
community benefits of incorporating technologiaahavations that involve the community in the demisi
making processes of government (dubbed e-goverhariteobvious benefits being improved transparency
and reduced corruption.

The third paper investigates whole life cycle augtas a means for improving the lasting sustaiitpluf
high-rise residential developments in Malaysia.

The fourth paper suggests that the planning andgmegrocesses for infrastructure should include
consideration of the long term operations and meaimmce requirements of a project in addition to
constructability issues in order to improve therallgperformance of a project.

The next paper proposes a model, based on a literaeview, of the factors affecting the safety
performance of international construction projects.

The next eight papers in this subtheme cover tleeiglines of Geology, Earthquake Engineering ancucBiral
Engineering for earthquake applications. The testsmaterials, earthquake analysis techniques awvelapment of
structural materials for use in earthquake appboatall contribute to improved sustainability tfustures that has flow on
benefits for the wellbeing of communities:

The sixth paper in this subtheme presents restilfabmratory testing of the effects of fatigue dret
fracturing resistance of Brisbane tuff rocks and destrates that the fracture resistance of the sy
subjected to dynamic cyclic loading was up to 52%dr than those subjected to static loads.

The following paper introduces a more precise cdafmnal technique, based on Artificial Neural
Networks, for predicting strong ground motion pagdens in earthquakes.

The next paper proposes a new damage index folored concrete structures that accounts for cyclic
loading.

The following paper provides a numerical assessmoérthe seismic performance of slip formed load
bearing wall panels with different cement:sandoatind concludes that the optimum ratio is 1:10.

The next paper provides a review of metal yielddmyices for passive energy dissipation to absorb
earthquake energy and reports on the results oericah and experimental testing of a new devicéd it
view to developing design tools for the use of ¥ief) Shear Panel devices.

The next three papers present experimental resulte seismic performance of steel framed walth Wiree
different bracing methods; strap bracing, fibre eatiboards bracing and cold formed steel sheeirigrac

The next eight papers in this subtheme cover theigline of Structural Engineering. The methodd araterials that are
developed and tested in these papers contributptimising the design of structures. This improtres sustainability of
structures by reducing the quantity of materiald immproving their longevity:

The following two papers describe a new numericathod that has been developed for determining the
axial shortening of vertical elements (columns ahdar walls respectively) in tall buildings usinmgkaent
vibration measurements.

The subsequent paper presents results of impdictgem hollow fibre reinforced plastic sectionseinded
for use as foundation piles in lieu of tradition@terials such as reinforced concrete, steel dodirthat are
prone to degradation, corrosion and deterioration.

The next paper in this subtheme presents experahéest results and a discussion of the flexural
performance of a new lightweight composite struatanaterial (glue laminated composite sandwich beam
consisting of glass fibre composite skins with aified phenolic core) for use as structural beams.

The following paper presents presents a finite elgnmodel, experimental test results and a disonssh
the flexural performance of a new lightweight comip® structural material (composite sandwich panels
consisting of glass fibre composite skins with &pethane core) for use as a floor system.
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The subsequent paper investigates the ductilitseimfforced concrete beams using 500N reinforcieglst
under the provisions of the revised AS3600 code.

The next paper introduces a material model of oeggfd concrete, developed for use in finite element
modelling, that takes account of the nonlinear bigha of the material including strain softeningnsile
cracking and concrete crushing.

The following paper outlines a finite element asayof buckle propogation in pipelines that take® i
account nonlinearities in material as well as gaoynand notes that the results are in reasonapeaent
with previous experimental results.

The last six papers in this subtheme cover thaplise of Transport Engineering. These papersstigate measures for
implementing sustainable transport such as non-tisetb public transport, public transport and cotigascharging.

The next paper in this subtheme discusses theimegdatpact that transport policy in Dhaka, Banglddes
has had on the sustainable transport mode of Notofided Public Transport (i.e. rickshaw), and asgue
that policy makers need to embrace non-motorisdaigiransport as a sustainable element within the
overall transport network and move towards bettergration within the transport network.

The following paper presents a review of Bus Rap@h$port and outlines an investigation and evalnatio
of a pilot corridor for Bus Rapid Transport in DhaBangladesh, with the aim to propose recommendations
to transport authorities.

The next paper presents a review of Travel TimeaR#ily models and the related benefits to reducing
congestion within urban road networks.

The third last paper in this subtheme providessiimate of the latent demand for rail transit ipaaticular
corridor in Perth, Western Australia, using a dethanalysis of available statistical data.

The last two papers in this subtheme present aewewf cordoned congestion charging schemes and
investigation into the feasibility and effects pfdlementing such a scheme in Brisbane, Australia.
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MANAGING PRIVATELY OWNED HERITAGE IN
AUSTRALIA

RAPPOPORT, P. *t

* Faculty of the Built Environment, University of MeSouth
Wales, Sydney, Australia

T E-mail ask@rappoport.com.au

Abstract:
Conservation of Australia’s Historic Heritage Pla¢B€ Inquiry)
constitutes a seminal piece of work with many igtions for
future policy formation in the cultural heritagecg®. It forms the
basis of the most comprehensive study of cultumitdge ever
undertaken in Australia. The Commission sat irs&Istates and
the two territories over a period of a year ancktowre than four
hundred submissions from a range of heritage psafeals and
private owners. The aim of the inquiry was to stigate and
determine the extent to which Australian governmerded to be
involved in the regulation of privately owned hage. A little
known fact is that slightly more than 90% of Aubt's
approximate 150,000 listed items across all Fed8tate and local
jurisdictions is privately owned.

In Chapter 1 of the PC Inquiry (1.3 - p. 6), it statthat in
accordance with the Terms of Reference and the bpmdidy
guidelines set out in thBroductivity Commission Act 199&e
Commission’s overriding concern in assessing thetiej policy
framework and incentives for the conservation ofstalia’s
historic heritage places is the wellbeing of thenownity as a
whole, rather than just the interests of any paldic group or
industry.

This paper attempts to expose the fact that thenBdiry breached
its terms of reference by focussing its concerno@ particular
group — disaffected private owners of heritagealdb shows that
the PC Inquiry turned its back on the conservatimvement by
ignoring the advice given to it by heritage profesals. Whereas
heritage professionals were agitating for increagesernment
involvement, the Commission recommended against its draft

recommendations it went so far as to suggest thablantary

negotiation process should replace compulsomngstout it wound
that back in its final report after censorial disagval was

expressed by heritage professionals. The positiat the PC
Inquiry took in its recommendations is perturbiry the reason
that it undermines the fragile structure of hegtggactices and
ideology in society today. It points to a weakenof the efficacy
of cultural heritage in society. It promotes thgpremacy of
economic factors over heritage as a public goodiustralia’s

regulatory framework

Key words: Heritage, Management
Commission, Regulatory Framework

Systems,

TECHNOLOGICAL INNOVATION IN URBAN
PLANNING OF BANGLADESH: SPEEDING UP
PLANNING ADMINISTRATION OR ENHANCED
COMMUNITY ENGAGEMENT?

KHAN S. *, & SWAPAN, M.S.H. *t

* Department of Urban and Regional Planning, Cudimiversity,
Perth, Australia

T E-mail:m.swapan@-curtin.edu.au
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Abstract: Urban planning systems in Bangladesh are charaeteri
by a top down planning approach influenced by itied patron-
client networks and bureaucracy. These have leda tpoor
governance system because of entrenched corrugtioh non-
participatory planning approach. In this digitaleagsignificant
developments in information and communication tedgy (ICT)
have encouraged e-Governance to emerge as a pigmigians to
deliver good governance. It is contended that tiinoue-
Governance, local government can ensure efficiemay reduced

The Productivity Commission Report of 2006 - corruption in the planning systems and improvecipability for

effective collaborative decision-making. Based os tiypothesis,
the paper discusses the realities of urban goverhsystems of
Bangladesh that affects the translation of theakfossibilities
into functioning local planning systems. We argubatt
technological innovation requires both in routimsks as well in
strategic planning and improved participatory decismaking
functions, which has not been incorporated in Bateghi
planning systems. This paper concludes that a geapproach to
install an implementation framework of e-Governant@y not be
effective in this country because of its local pcéil context,
corrupted administration and lack of long term piag.

Key words: e-Governance, patron-client network, participatory
planning, Bangladesh.

WHOLE LIFE CYCLE COSTING FOR MALAYSIA
RESIDENTIAL PROPERTY DEVELOPMENT: THE
CULTURE ENVIRONMENT

MAT NOOR, N.A. *f, & EVES, C.*

* Faculty of Built Environment and Engineering, Quoskand
University of Technology, Brisbane, Australia

1 E-mail:noorsidi.matnoor@student.qut.edu.au

Productivity

Abstract: As knowledge of the residential development cagstin
impact on resource and budgeting use increase,lafere are
moving towards more sustainable solution by impleting whole
life cycle costing. Property management requiresirzsterstanding
of infrastructure management, service life plannargl quality
management. Today, people are beginning to retileeeffective
property management in high-rise residential priypean sustain
the property value and maintain high returns orir tilvestment.
The continuous growth of high-rise residential mnigs indicates
that there is a need for an effective property rgangnt system to
provide a sustainable high-rise residential propedvelopment.
For such reasons, this paper attempts to studgultere that have
been applied due the residential property developrimeMalaysia
as to improve to the best and sustainable prattipeoviding the
best cost effectiveness management system in regiiproperty
development.

Key words: Residential, Whole Life Cycle Costing, Costing.

EFFECTIVENESS OF CONSTRUCTABILITY
CONCEPT IN THE PROVISION OF
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SAGHATFOROUSH, E. *t, TRIGUNARSYAH, B. *,
TOO, E. *, & HERAVITORBATI, A. *
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Abstract: The concept of constructability is to use congiouc

knowledge and experience during all phases of ajegtro

particularly in the earliest phases of planning atebkign. It

facilitates project objectives before delivery €agnd decreases
unnecessary costs during construction phase.

Despite the extensive use, constructability confaifst to address
many issues related to Operation and Maintenanc&M)Oof
construction projects. Extending constructabilitpnecept, to
include the O&M issues, could lead to the projettiat are not
fitted for construction purposes only, but alstefitfor use.

This study reviews the literature of constructapili
implementation, its benefits and shortcomings dyrithe
infrastructure life cycle, as well as the delivayccess factors of
infrastructure projects. This contributes to thegmse need of a
model to improve the effectiveness and efficientinérastructure
project by extending the concept of constructabitit include
O&M. Development of such a model can facilitatetpmscupancy
stakeholders’ participation in a constructabilittogram. It will
help infrastructure owners eliminate project revepr&nd improve
0O&M effectiveness and efficiency.

Key words: Constructability, Operation and Maintenance (O&M),
Operability, Maintainability, Delivery Phases, la$tructure
Projects, Project Life Cycle, Constructability Exded Concept

A PROPOSED MODEL OF FACTORS AFFECTING
SAFETY PERFORMANCE IN INTERNATIONAL
CONSTRUCTION PROJECTS

ALRASHEED, H. *t

* Faculty of Built Environment, University of New 8th Wales,
Sydney, Australia

T E-mail:haitham@student.unsw.edu.au

Abstract:
around the world and that trend is likely to conérinto the future.
The construction industry is considered to be ohdhe most
dangerous industries, representing 30 to 40% ofldieorfatal

injuries. Therefore the requirement of continuompriovement in
construction safety performance is imperative. €hare many
challenges affecting safety performance in intéoma

construction projects. Good or acceptable safegctimes vary
culturally from one country to another, those okradles include
socio-cultural, economic, political and legal fasto While a

review on the literature shows extensive writing safety and
international construction separately, when theseare integrated
research is limited. Moreover, there is a laclkydtematic studies
investigating the factors which affect safety parfance in

international construction projects. The aim ofstljaper is to
demonstrate a model summarizing the factors thay aféect

safety performance in international constructioojguts.

Key words: International construction
management, safety performance.

projects, safety
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FATIGUE EFFECTS
RESISTANCE OF ROCKS

ON FRACTURING

TIRYAKI, N. *t, & WILLIAMS, D.J. *

* Golder Geomechanics Centre, School of Civil Engiimeg The
University of Queensland, Brisbane, Australia

1 E-mail: nazife.tiryaki@ugconnect.edu.au

Abstract A series of laboratory diametrical compression stest
referred to as indirect tension tests, were peréorran Brisbane
tuff disc specimens to investigate their mode ttinee toughness
response to static and cyclic loading as a functibthe applied
load. Both the static and cyclic loading tests weaeried out on
Cracked Chevron Notched Brazilian Disc (CCNBD) rock
specimens. In the tests described herein, the tieduin fracture
toughness under dynamic cyclic loading was founietoip to 52%
of static fracture toughness. The experimental lt®sshowed
continuous irreversible damage accumulation at ttheof the
chevron notched crack in the dynamic cyclic tesspngly
influenced by the loading amplitude. Contrary te static tests,
the cyclic tests produced much more crushed méteritiont of
the tip of the chevron notched crack. It was codetlthat cyclic
loading causes many micro-cracks, resulting in atensive
Fracture Process Zone (FPZ) in front of pre-exgstaracks in
rocks.

Keywords: CCNBD specimen, rock fatigue, sub-critical crack,
tensile cyclic loading

Many international projects are under construction

ESTIMATION OF STRONG GROUND MOTION
PARAMETERS USING ARTIFICIAL NEURAL
NETWORKS

BAKHSHI, H. *t, GHODRATI AMIRI, G. *,
BARKHORDARI, M.A. *, & RONAGH, H.R.

* Center of Excellence for Fundamental Studiestim@ural
Engineering, School of Civil Engineering,
Iran University of Science & Technology, Tehramnr

1 E-mail:bakhshi@iust.ac.ior h.bakhshi@ug.edu.au

T School of Civil Engineering, The University of Qunsland,
Brisbane, Australia

Abstract: This paper aims to predict ground acceleratioeedp
and maximum displacement using Artificial Neural tiMerk
(ANN). Database of Next Generation Attenuation (NGxoject
are employed for training and testing of the nensdivork. In the
selected learning algorithm, the average speedeo$hear wave in
the top 30 metres, focal depth, magnitude and riistdao source
are the input variables, and Peak Ground AccetsratVelocity
and Displacement (PGA, PGV and PGD) values are aseditput.
Close match between the predicted values of theogegimethod
with the observed values and its ability to redaceven eliminate
the uncertainties in the attenuation relationstshew that this
method can be used as a reliable method for pregitihe main
parameters of strong ground motions. The resultdicéate
successful performance for the artificial neurawmek algorithm
in predicting the expected results. They also shiwat the faults
with reverse-oblique mechanism in constant eartkejuaagnitude
and assuming equal average speed of the shear avaldocal
depth generate higher values for PGA, PGV and P&farReters.

Key words: spectral acceleration, attenuation relationshgural
network, estimation, earthquake parameter.
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A NEW DAMAGE INDEX FOR REINFORCED
CONCRETE STRUCTURES SUBJECTED TO
SEISMIC LOADS

CAO VAN, V. *t, RONAGH, H. *, ASHRAF, M. *, &
BAJI, H. *

* School of Civil Engineering, The University of Qaresland,
Brisbane, Australia

T E-mail:v.caovan@ug.edu.au

Abstract: Reinforced concrete structures are likely to exgrere
some damage when subjected to earthquake loadiagiage
index is a well accepted way of expressing thergxté damage
and is widely used by researchers. Last few dechdes seen
many concepts for calibrating an appropriate danmadex being
proposed. This paper presents a detailed reviewawddilable
concepts by classifying those into two broad catego non-
cumulative and cumulative. Non-cumulative indicesnat include
the effects of cyclic loading, whilst the cumulaiindices are
rather more rational. It is however observed thatstmof the
existing damage indices are unable to accuratedgrite the state
of damage of reinforced concrete structures. Aralidiamage
index should vary within a scale of 0 to 1 with &g the state of
elastic response whilst 1 should refer to collapsest of the
existing damage indices do not satisfy this cidteA new damage
index based on the hysteretic energy is proposeéirnand its
performance is compared against the widely acceptattept
proposed by Park and Ang (1985) in the case of lanuo
subjected to compulsive cyclic displacement at Toy proposal is
still at preliminary stage but it meets the essgntiiteria for a
damage index.

Key words: Damage index, hysteretic energy, reinforced cdacre
seismic load.

SEISMIC CAPACITY OF BUILDING
CONSTRUCTED IN SLIP FORMED LOAD BEARING
WALL PANELS
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Abstract: Constructing buildings using slip formed load begrin
wall panels is becoming increasingly popular in [Sahka due to
several advantages; low cost, environmental frieeds and rapid
construction technique. These wall panels are drsaccessfully
implemented in many low rise buildings. Howevere theismic
capacities of these buildings have not been prpstudied. Few
seismic activities reported in Sri Lanka have natised severe
structural damage, but predictions can not be nzsd® whether
this will continue to be the case in the futureisThighlights the
need to study the seismic capacity of buildingsstmcted in slip
formed load bearing wall panels. This paper presargtudy of the
seismic capacity of the existing medium rise buidi

METAL YIELDING DEVICES FOR PASSIVE
ENERGY DISSIPATION: REVISITING THE TREND
WITH A NEW CONCEPT

HOSSAIN, M.R. *t, & ASHRAF, M. *

* School of Civil Engineering, The University of Qaresland,
Brisbane, Australia

1 E-mail:m.hossain4@ug.edu.au

Abstract: Earthquake is one of the most catastrophic natural
events that affect civilization causing loss of tammlives and
destruction of cities; recent earthquakes in the-Racific region
highlight the importance of further research toalep sustainable
techniques to limit structural damages due to taimstrophe. The
last few decades have seen the development of heruoh metal
yielding passive control mechanisms to minimizes tdamage.
Added Damping and Stiffness (ADAS), Triangular Adde
Damping and Stiffness (TADAS) and Buckling RestrairfBrdce
(BRB) are the most commonly used metal yielding passontrol
systems. Recently, a pilot testing scheme was dawig on a
newly developed metal yielding device known aseldyng shear
panel device (YSPD) at the University of Queensland the City
University of Hong Kong (Chan, Albermani & William&009).
YSPD is designed to exploit the shear deformatiapacity of
metallic plates to absorb earthquake energy. Falément models
have been developed to simulate the load-deformagthaviour of
YSPD. Results obtained from the developed finitanelet (FE)
models are compared against available test reslitts. current
paper presents a review on metal yielding devicéh apecial
focus on the suitability of YSPD in earthquake dgenanitigation.
Key words: ADAS, BRB, Earthquake, metal yielding device,
passive energy dissipation, TADAS, YSPD.

SEISMIC PERFORMANCE OF COLD FORMED
STEEL STRAP BRACED WALLS

ZEYNALIAN, M. *, & RONAGH, H. *

* School of Civil Engineering, The University of Qarsland,
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Abstract: The use of cold formed steel structures (CFS) hasry
dramatically in recent years all over the world with greater rate
of growth in non-seismic regions. Adequate bracargl brace
performance is of paramount importance to improve t
acceptability of these systems in earthquake preg®ns. In this
study, the performance of four different configioas of X-braced
cold-formed steel shear walls is evaluated by rnigsfull scale
walls of 2.4 m x 2.4 m under cyclic loading. Of tiarlar interest
are the specimens maximum lateral load capacity thedload-
deformation behaviour. The study also looks atfttieire modes
of the system and investigates the main factorsribaiting to the
ductile response of the CFS walls in order to sugggsovements
so that the shear steel walls respond plasticaitly & significant
drift and without any risk of brittle failure suchs connection
failure or stud buckling. The walls tested havdedént number of
strap elements with different angles. The studywshthat the
performance of this kind of CFS lateral resistaystem under
cyclic loads is satisfactory; and can be consideasda reliable
system for current-in-use industrial housing esgBcin regions

Key words: .Pushover Analysis, Slip Formed Load Bearing Wallwith low to medium seismic activity.

Panels, Rankin Failure Criterion. Finite Element Asil
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Key words: Cold-Formed Steel, Light Steel Frame, Strap braced,
Lateral Performance.
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SEISMIC PERFORMANCE OF COLD FORMED
STEEL WALLS BRACED BY FIBRE-CEMENT
BOARDS

ZEYNALIAN, M. *, & RONAGH, H. *

* School of Civil Engineering, The University of Qaresland,
Brisbane, Australia

1 E-mail:z.mehran@ug.edu.au

understanding obtained from this research of tmetfan and the
impact of individual elements on the behaviourha told-formed
steel walls can help improving the capacity anddhetility of the
system.

Key words: Cold-formed steel, steel wall sheathing, lateradlo
capacity, cyclic loading.

QUANTIFYING AXIAL DEFORMATIONS OF

Abstract: This paper presents an experimental study of coldOLUMNS USING VIBRATION CHARACTERISTICS

formed steel frames sheathed by fibre-cement baamdsr cyclic
lateral loading. Three full scale fibre-cementahsalls of 2.4m x
2.4m and one 2.4m x 1.2m wall were tested. Of padr interests
are the specimens maximum lateral load capacity thedload-
deformation behaviour. The study also looks atftiileire modes
of the systems and investigates the main factangribaoting to the
ductile response of the CFS walls in order to sugggsrovements
so that the shear fibre-cement board steel watisored plastically
with a significant drift and without any risk ofittte failure such
as connection failure or fibre-cement board tearlbguble sided
and single sided fibre-cement sheathed walls witferént stud
frame configurations were tested. The study shohat the
performance of this kind of CFS lateral resistaystam under
cyclic loads is satisfactory; and can be consideasda reliable
system even in high seismic regions.

MORAGASPITIYA, H.N.P. *t, THAMBIRATNAM, D.P. *,
PERERA, N.J. *1, & CHAN, T.H.T. *
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University of Technology, Brisbane, Australia

T E-mail: praveenqut@gmail.com

F Group Technical Consultant, Robert Bird Group, Baish
Australia

Abstract: Column elements at a certain level in building are
subjected to loads from different tributary are@@nsequently,
differential axial deformation among these elemewoiscurs.
Adverse effects of differential axial deformationciease with
building height and geometric complexity. Vibratingire,
electronic strain and external mechanical straungga are used to

Key words: Cold-Formed Steel, Light Steel Frame, Fibre-cemen}neasure the axial deformations to take adequateisios to

board, Lateral Performance.

CAPACITY OF COLD FORMED STEEL WALLS
SUBJECTED TO LATERAL CYCLIC LOADING

BAKHSHI, H. *t1, BAJI, H. ¥, RONAGH, H.R. {,
BARKHORDARI, M.A. *
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Abstract: The purpose of this study is to complete the previ
research publication of the third author on thejetbof cold-
formed steel structures. This research aims touatalthe lateral
response of cold-formed steel walls in order torionp the lateral
load capacity. Cold-formed steel walls were testétth wifferent
wall configurations braced particularly with stes#deathing. The
conducted experiments were based on cyclic loadintieu of
actual earthquake loading. Within a specially maesting rig
cyclic loading method comprised load exertion oe f{tositive
displacement followed by a reverse direction reaghowards the
negative displacement. For each wall, the cyclesildvckeep
repeating as the displacements increased furthiéhath negative
and positive maximum displacements were reachedewiie
progress of load capacity was recorded and platteda hysteresis
graph. From the conducted tests, the structurahesiés such as
double noggings, double end studs and additiomadoreement of
screws at corners were found to be the dominanbr&cthat
improved the lateral strength of the walls. Despite slight
contribution to the lateral load capacity valueg thall with the
smallest size of fastener spacing seemed to sustailateral load
capacity throughout the cycles until the damage n@ashed. The

30 | Energy, Environment and Sustainability

mitigate the adverse effects. These gauges redejying in or
on the elements during their construction in orderacquire
necessary measurements continuously. The use &4 theuges is
therefore inconvenient and uneconomical. This lggité the need
for a method to quantify the axial deformation gsiambient
measurements. This paper proposes a comprehengivation

based method. The unique capabilities of the pegamethod
present through an illustrative example.

Key words: Axial Deformation. Column Elements Vibration
Characteristics, Dynamic Stiffness Matrix, Finite eBkent
Technique.

QUANTIFYING AXIAL DEFORMATIONS OF CORE
SHEAR WALLS USING MODAL PARAMETERS
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Abstract: Differential axial deformation between column elertse
and shear wall elements of cores increase withdimgjlheight and
geometric complexity. Adverse effects due to tHéedintial axial
deformation reduce building performance and lifemeti
serviceability. Quantifying axial deformations uginambient
measurements from vibrating wire, external meclaniand
electronic strain gauges in order to acquire adeqpeovisions to
mitigate the adverse effects is well establishethow However,
these gauges require installing in or on elementsat¢quire
continuous measurements and hence use of theseeggyasg
uneconomical and inconvenient. This motivates twellp a
method to quantify the axial deformations. Thisgraproposes an
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innovative method based on modal parameters to tifyaxial
deformations of shear wall elements in cores ofldngs.
Capabilities of the method are presented thoughllastrative
example.

Key words: Axial Deformation. Shear Wall Elements in Cores,
Modal Parameters, Dynamic Stiffness Matrix, FinEement
Technique.

DRIVEABILITY OF COMPOSITE PILES
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Abstract: Deep foundation has historically involved the wdfe
traditional materials such as concrete, steel aner. However,
these materials suffered from strength degradadiuah its repair
cost is significant especially if installed in Hharsmarine

environment. A relatively new trend in piling indosis to use
composites as substitute material. Composites pregenovel

solution without most of the traditional materiaEhortcomings.
The basic advantages of composites among othertraotisn

materials include lightweight, high strength-to-glgi ratio,

corrosion resistance, chemical and environmentsitance, and
low maintenance cost. Apart from the mentioned athges,
composite materials face impediments since theyhaohave a
long track record of use in piling system. To palyi address the
aforementioned barrier, this paper presents infoomaon the

driveability of composite piles which is one of tiest steps
toward understanding its behaviour during drividglditionally,

experimental impact test result conducted by thbasa on fibre
reinforced polymers (FRP) hollow pile is also dismd in this
study. Result from the impact test on laminate cordi that

longitudinal specimen exhibited higher energy apson capacity
compared to the transverse specimens. The perfoamial impact
test on pultruded section revealed that degradabibstiffness

increases with increasing incident energies andaganmgycles.
Generally, literature showed limited information dull-scale

driving test and needed field tests to carefullseas and verify the
driving performance of the composite piles to beedusin

developing reliable design procedures.

Key words: Composite piles, pile driving, fibre reinforced
polymers (FRP), impact behaviour.

THE EFFECTS OF FIBRE WRAPS ON THE
FLEXURAL BEHAVIOUR OF GLULAM
COMPOSITE SANDWICH BEAMS
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Abstract: A novel composite sandwich structure made up asgl
fibre composite skins and modified phenolic corearal has been
developed for civil engineering applications. Thatisgactory
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performance of this composite sandwich materialsaactural

panels in several building and residential projéas shown the
possibility of using this material in the developmef structural
beams. As these composite sandwich panels are awurdd in
limited thicknesses, the structural beam sectiomdcbe attained
by gluing a number of sandwich panels togethehenftatwise or
edgewise positions. An experimental study of thexdtal

behaviour of the glue-laminated (glulam) composstndwich
beams with different orientations of sandwich laations was
evaluated to determine the most effective use f thmposite
material for structural beam applications. The @feof wrapping
the glulam sandwich beams with one-layer of trahxgjlass fibres
on the flexural behaviour were also examined.

The glulam sandwich beams with edgewise laminatisimswed
better structural performance compared to the beaithsflatwise
laminations due to the introduction of the vertifiate composite
skins. The glulam beams with edgewise sandwich natigns
failed with 25% higher bending strength and almestilar
bending stiffness than beams with flatwise lamorai The glulam
sandwich beams with fibre wraps behaved slightffestcompared
to the sandwich beams without wraps. In additibe, gresence of
fibre wraps prevented the immediate failure of gheam beams
which resulted in a higher strength and more deicfdilure
behaviour.

Key words: Sandwich structures, glulam beams, fibore compgsite
fibre wraps, flexure.

INVESTIGATION OF HYBRIDIZED POLYURETHANE,
GLASS FIBRE REINFORCED CEMENT AND STEEL
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Abstract: Sandwich components have emerged as light weight,
efficient, economical, recyclable and reusable ding systems
which provide an alternative to both stiffened kte®d reinforced
concrete. These components are made of compositeriais in
which two metal face plates or Glassfibre Reinforc@ement
(GRC) layers are bonded and form a sandwich witht keggight
compact polyurethane (PU) elastomer core. Exiséixgmples of
product applications are light weight sandwich paufier walls and
roofs, Sandwich Plate System (SPS) for stadia, aaterraces,
naval construction and bridges and Domeshell strastfor dome
type structures. Limited research has been conduotavestigate
performance characteristics and applicability afdseich or hybrid
materials as structural flooring systems. Perforrean
characteristics of Hybrid Floor Plate Systems casipg GRC, PU
and Steel have not been adequately investigatedqaaditified.
Therefore there is very little knowledge and desigidance for
their application in commercial and residential Itnigs. This
research investigates performance characteristisl, sPU and
GRC in Hybrid Floor Plate Systems (HFPS) and develbbpew
floor system with appropriate design guide lines.

Key words: Sandwich panel, Experimental testing, FEM
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INVESTIGATION OF THE DUCTILITY OF RC
BEAMS: BASED ON AS3600 DESIGN
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Abstract: Reinforced concrete beams are likely to experidrigk

bending moment when subjected to ultimate loadi@grvature

ductility is a well accepted index of expressing #bility of the

structure to sustain high load intensities. The bemductility —

rotational ductility in case of bending momentisas from section
ductility e.g. curvature ductility. Issuing of theew version of
AS3600 and emergence of 500N rebar steel havedintex new
possibilities in RC member design in Australia. Consesn 500N
rebar steel ductility due to its lower elongatidrag compared to
other ductile steel require a more careful focustioa design
process. This study is an attempt to quantify #atien ductility of

RC beams designed based on the latest Australianusiaig 500N
rebar steel. Different section dimensions as waell \aarious
concrete compressive strengths were used in thdy.stlihe

nonlinear moment-curvature analysis carried out designed
cases. As expected heavily reinforced sections béxhower

ductility comparing to those reinforced lightly. laddition

increasing the section height and the concrete pessjve strength
have positive effects on curvature ductility. It feund that the
curvature ductility for considered cases rangesvéen 2.0 and
12.0. It seems that for small sections, the cureadluctility is low

and is less than predicted. Generally speakingemesearch is
necessary in order to verify the ability of 500Noae steel in
providing reasonable ductility required for loadlisgribution and
other requirements in limit state design.

results for RC beam elements presented in the literatThe
results indicate a good agreement with load valaéement curve
and observed crack patterns.

Key words: Reinforced concrete, crack,

compressive stress-strain relationship.

tension stiffening,

NONLINEAR NUMERICAL INVESTIGATION OF
BUCKLE PROPAGATION IN SUBSEA PIPELINES
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Abstract: When a cylindrical shell buckles under hydrostatic
pressure, the buckling propagates along the pgesldping a post
buckling phenomena which causes a progressivetgtaldailure.
The existing design approaches are conservativeinggiv
approximately 1.5-2 times the collapse values gtfoee finding the
real values can lead to the optimum design.

In this research, numerical modelling of bucklimpgagation has
been investigated. A finite element modelling o hipe has been
conducted by ANSYS software invoking nonlinearitiesth in
material and geometry. The finite element modedstased on the
data from the experiments conducted at the Strestuaboratory
of The University of Queensland. The results olgdifrom the
nonlinear modelling are in a reasonable agreemetit those
achieved in the experiments.

Key words: Buckling propagation, Nonlinear

Key words: RC beams, curvature, ductility, design code, load

combinations.

A MATERIAL MODEL FOR FLEXURAL CRACK
SIMULATION IN REINFORCED CONCRETE
ELEMENTS USING ABAQUS
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Abstract: This paper presents a material model to simulzael |

ABAQUS finite element package. Two numerical matenodels
are used and combined to simulate complete sttemga-behaviour
of concrete under compression and tension includiagnage
properties. Both numerical techniques used in tiesgmt material
model are capable of developing the stress-stmaives including
strain softening regimes only using ultimate corapiee strength
of concrete, which is easily and practically obsdite for many of
the existing RC structures or those to be built. &fee, the
method proposed in this paper is valuable in asggsxisting RC
structures in the absence of more detailed testltsesThe
numerical models are slightly modified from thegamal versions
to be comparable with the damaged plasticity moasdd in
ABAQUS. The model is validated using different esipent
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IMPLICATION OF POLICY RESTRICTION ON
NON-MOTORIZED PUBLIC TRANSPORT
PERFORMANCE IN DHAKA: AN ANALYTICAL
DISCOURSE
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Abstract: Non-motorised public transport (NMPT) involves lgyc
powered vehicles known as pedicabs or rickshaws taary
several passengers and a small amount of goods;penvdde
flexible hail-and-ride services. The role contribatof rickshaw in

induced cracking in Reinforced Concrete (RC) elememts iresolving urban transport issues of mobility, catigs, safety and

environmental aspects are becoming increasinglyoitapt in

developing cities. This is particularly applicabfer NMPT

dominant cities such as Dhaka, Delhi and SuralBytathere has
been little attention and recognition towards NMRS,continued
significance and the integration necessity in taagport system.
This is primarily demonstrated through negativeiqie$ towards
rickshaw operation and management; resulting inressed
sufferings of common people and reduced equity dness to
transport. This paper attempts to quantitativelyalgse the
accessibility and connectivity effect of rickshaestrictive policy
measures on transport network with Dhaka, the nid&tPT

dominant city in the world as a case study. VISUMstrategic
network modelling tool is used as platform for gsa&. This
investigation is preceded by brief portrayal of therrent role
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significance of rickshaw and contradictory poliayeatation from
decision makers to set the scene for impact asalysiue context.
The results clearly indicated increase in travstatice, subsequent
loss of travel time and disconnectivity in parttioé network as an
after effect of such restrictive policy. This imus creating undue
travel disadvantage for a large market segmentkingathe
overall transport system of Dhaka imbalanced araistainable.

Key words: Policy restriction, non-motorized public transport
Dhaka, accessibility, connectivity.

PROSPECTIVE BUS RAPID TRANSIT SCENARIOS
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Abstract: Dhaka doesn’t have a mature transport system.ihgck
in institutional arrangements, policy and planniagg law
enforcement, the transport system operates hasogedead hoc
and is situationally problematic. Absence of prop@srdination
between modes, poor public transport system, inzateq
pedestrian facilities, and environmental degradgjtistify full
consideration of Bus Rapid Transit (BRT) in Dhaka. BRities
on sustainable transport principles. BRT is a systemch is
capable to mitigate Dhaka’s transport problem dfgarly planned.
In Strategic transport plan of Dhaka three BRT transporridor
has been proposed and BRT pre-feasibility study agmeith one
pilot corridor for early implementation of BRT. Tipsper first
reviews international best practices then exploeemus BRT
system packages and evaluates the suitabilityesetBRT
packages by analyzing current bus service conditr@hphysical
and geometric configuration along the BRT pilot adori It
concludes by proposing some BRT scenarios, whictbean
considered for further evaluation with respectgeesi, delay,
travel time and environmental pollution.

This paper addresses definitions and measures & Tom

different viewpoints, explores the latest findingdated to the
causes of travel time variability (TTV) and uncertg on urban
networks. Both recurrent and non-recurrent congestire dealt
with separately. These causes are categorized vansenajor
groups. The relative importance of each of thesetofa is

discussed and the latest TTR models are reviewddrd-tesearch
directions are also discussed.

Key words: travel time; travel time reliability; traffic indents;
recurrent congestion; non-recurrent congestion.
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Abstract: This paper presents a study on estimatimg latent
demand for ralil transit in Australian context. Basadravel mode-
choice modelling, a two-stage analysis approactprisposed,
namely market population identification and modearsh
estimation. A case study is conducted on Midlanehtamtle rail
transit corridor in Perth, Western Australia. Thegjuired data
mainly include journey-to-work trip data from Auslian Bureau
of Statistics Census 2006 and work-purpose modezehrabdel in
Perth Strategic Transport Evaluation Model. Theks@profile is

analysed, such as catchment areas, market popylatmde
shares, mode specific trip distributions and averaip distances.
A numerical simulation is performed to test thessivity of the

transit ridership to the change of fuel price. Arwor-level transit
demand function of fuel price is thus obtained aitd

characteristics of elasticity are discussed. Tliglys explores a

Key words: Bus Rapid Transit, Bus Lane, Bus Way, Bus Priority,viable approach to developing a decision-suppod for the

Bus Only Highway, Bangladesh

TRAVEL TIME RELIABILITY MODELS FOR
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Abstract:
periods has become a common challenge in urbas.aFeavellers
are accustomed to daily congestion and usually pbanit by
changing either the route or the trip start timeowdver,
unexpected occurrences that impose significant ggmmf travel
time from day to day are sources of significant&os

Due to the potential of travel time information teduce
congestion, both expected and unexpected, tranel teliability
(TTR) has now become one of the most important atdis of
transportation performance.
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assessment of short-term impacts of policy and atjoeral
adjustments on corridor-level demand for rail tians

Key words: Rail transit, demand estimation, travel mode choice
ridership elasticity, fuel price.

Dealing with heavy traffic congestion during peak

THE BRISBANE CORDON SCHEME: PART A -
PRELIMINARY INVESTIGATION
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Abstract: It could be said that road congestion is one ofntioest
significant problems within any modern metropolitarea. For
several decades now, around the globe, congestioretropolitan
areas has been worsening for two main reasonstlyfFiread
congestion has significantly increased due to aériglemand for
road space because of growth in populations, ecmnastivity
and incomes (Hensher & Puckett, 2007). This factor,
conjunction with a significant lack of investmentrnew road and
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public transport infrastructure, has seen the readork capacities
of cities exceeded by traffic volumes and thusjlted in increased
traffic congestion. This relentless increase in dro&raffic
congestion has resulted in a dramatic increasestsdor both the
road users and ultimately the metropolitan areas@med (Bureau
of Transport and Regional Economics, 2007). In respdo this
issue, several major cities around the world, idiclg London,
Stockholm and Singapore, have implemented congestiarging
schemes in order to combat the effects of road estran.
A congestion-charging scheme provides a mechaniem
regulating traffic flows into the congested aredsacity, whilst
simultaneously generating public revenue that canubed to
improve both the public transport and road netwafkthe region.
The aim of this paper was to assess the concepbmgestion-
charging, whilst reflecting on the experiences afious cities that
have already implemented such systems. The findiraya this
paper have been used to inform the design of a estiog-
charging scheme for the city of Brisbane in Aus&rain a
supplementary study (Whitehead, Bunker, & Chung, P01lhe
first section of this paper examines the backgrodwadroad
congestion; the theory behind different congestibarging
schemes; and the various technologies involved thighconcept.
The second section of this paper details the eapees, in relation
to implementing a congestion-charging scheme, ftbencity of
Stockholm in Sweden. This research has been crincfarming a
list of recommendations and lessons learnt for design of a
congestion-charging scheme in Australia. It is ¢hes
recommendations that directly inform the proposedigh of the
Brisbane Cordon Scheme detailed in Whitehead e2@1.1().
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Abstract: As detailed in Whitehead, Bunker and Chung (2011), a
congestion-charging scheme provides a mechanisncotabat
congestion whilst simultaneously generating revetuémprove
both the road and public transport networks. Tine @i this paper
is to assess the feasibility of implementing a estign-charging
scheme in the city of Brisbane in Australia and deiee the
potential effects of this initiative. In order t@,sa congestion-
charging scheme was designed for Brisbane and neodeBing
the Brisbane Strategic Transport Model with a base year of
2026. This paper argues that the implementatiothisfinitiative
would prove to be effective in reducing the cittead congestion
and increasing the overall sustainability of thgioa.

Key words: Congestion Charging, Road Pricing, Tolls, Modelling,
Brisbane, Australia.
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SUBTHEME 4:
SMART AND INTELLIGENT SYSTEMS

There are ten papers in this subtheme coveringligw@plines of Materials Engineering, Mechanicalgieering, Asset
Management, Communications, and Medical Engineerinthe papers in this subtheme address sustaiyalititl

wellbeing by improving asset manager’s ability éonotely monitor important structures such as bsdgih Fibre Bragg
grating sensors and Acoustic Emission sensorsngddi our knowledge of alloy materials, developingovative road
safety barriers, promoting lean initiatives in miawturing to reduce waste and increase profitghiditlvancing technology
in communications, developing new materials for teeonstruction of bones, and assessing and regobartilage

degeneration:

The first paper in this subtheme notes that vdrdésplacements in bridges are a very importanapeter
for assessing the performance of the structurbqagh difficult to measure), and presents a revéed
preliminary study of the use of Fibre Bragg gratiegsors to measure the vertical displacement dési
in real time.

The second paper provides a review of the oppdi#isnand challenges regarding the Acoustic Emission
technique for structural health monitoring, andorépon the findings of current research at QUT.

The third paper presents and discusses a numsiialation of Acoustic Emissions in a thin platepast
of a preliminary study.

The next paper experimentally investigates andigesva discussion of the strain rate sensitivity Biall-
Petch relationship of microcrystalline and nanofise magnesium-aluminium alloys.

The following paper investigates numerically angemmentally the mechanical performance of extruded
polystyrene foams for use in an innovative roactyabarrier that uses less water and reduces theofa
serious injuries in road accidents.

The subsequent paper in this subtheme uses a natbahtost based model to assist manufacturers in
identifying the most effective tools for minimisimgaste and other lean initiatives.

The next paper details a mathematical proof fottestioamplify-and-forward protocols in large coopize
communication systems.

The third last paper in this subtheme presentsapatipn, experimental test results, and a discossidhe
properties of porous zirconia scaffolds modifiedhwinesoporous bioglass coatings as a potentiaidated
for bone substitute.

The penultimate paper in this subtheme presentelaninary characterisation of the surface of tage
following exposure to synthetic lipids (both satech and unsaturated) and demonstrates that there is
potential to use synthetic lipids for resurfacingrtitage following degeneration or disease such as
osteoarthritis.

The final paper in this subtheme is a review ofiagbtnon-destructive evaluation techniques, such as
infrared and near infrared imaging, in the evatratf articular cartilage integrity and finds thhere is
significant scope for further research in thisdiélefore these methods can be applied clinicaltyttie
assessment of dysfunctional articular joints.
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USING FIBER BRAGG GRATING (FBG) SENSORS
TO MEASURE VERTICAL DISPLACEMENTS OF
BRIDGES -A PRELIMINARY STUDY
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Abstract: In many bridges, vertical displacements are thestmo
relevant parameter for monitoring in the both steord long term.
However, it is difficult to measure vertical dispéaments of
bridges and yet they are among the most importaditators of
structural behaviour. Therefore, it prompts a nézdlevelop a
simple, inexpensive and yet more practical methmdneasure
vertical displacements of bridges. With the deveiept of fiber-
optics technologies, fiber Bragg grating (FBG) sesdtave been
widely used in structural health monitoring. Thevatages of
these sensors over the conventional sensors inctudéplexing
capabilities, high sample rate, small size and telemagnetic
interference (EMI) immunity. In this paper, methoals vertical
displacement measurements of bridges are firsewead. Then,
FBG technology is briefly introduced including priple, sensing
system, characteristics and different types of Fg@sors. Finally,
the methodology of vertical displacement measurésnersing
FBG sensors is presented and a trial test is destrilt is
concluded that using FBG sensors is feasible to umeagertical
displacements of bridges. This method can be usethderstand
global behaviour of bridge’s span and can furthevetbp for
structural health monitoring techniques such asadgnuetection.

Key words: Vertical displacement, structural health monitgrin
(SHM), bridge, Fiber Bragg Grating (FBG) sensors.

REVIEW: ACOUSTIC EMISSION TECHNIQUE
OPPORTUNITIES, CHALLENGES AND CURRENT
WORK AT QUT
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Abstract: Acoustic emission (AE) is the phenomenon wheré hig
frequency stress waves are generated by rapidseelebenergy
within a material by sources such as crack ing@gratr growth. AE
technique involves recording these stress wavesmiegns of
sensors placed on the surface and subsequent ianalyshe
recorded signals to gather information such as rthture and
location of the source. AE is one of the severah-destructive
testing (NDT) techniques currently used for streaituhealth
monitoring (SHM) of civil, mechanical and aerospatrictures.
Some of its advantages include ability to providatmuous in-situ
monitoring and high sensitivity to crack activitipespite these
advantages, several challenges still exist in ssfakapplication
of AE monitoring. Accurate localization of AE soes;
discrimination between genuine AE sources and epsrinoise
sources and damage quantification for severity ssssent are
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some of the important issues in AE testing and mélldiscussed in
this paper. Various data analysis and processipgoaphes will be
applied to manage those issues.

Key words: Structural health monitoring, acoustic emissions,
source localization, source discrimination, seyaagsessment.
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Abstract: In most materials, short stress waves are gemerate
during the process of plastic deformation, phasesformation,
crack formation and crack growth. These phenomemaplied in
acoustic emission (AE) for the detection of matediefects in a
wide spectrum of areas, ranging from nondestrudéséng for the
detection of materials defects to monitoring of mnogeismical
activity. AE technique is also used for defect seuidentification
and for failure detection. AE waves consist of P vesm
(primary/longitudinal waves), S waves (shear/transg waves)
and Rayleigh (surface) waves as well as reflectatl difiracted
waves. The propagation of AE waves in various mdues made
the determination of source location difficult. brder to use
acoustic emission technique for accurate identifboaof source,
an understanding of wave propagation of the AEadgyat various
locations in a plate structure is essential. Funtioge, an
understanding of wave propagation can also assissensor
location for optimum detection of AE signals alomgth the
characteristics of the source. In real life, asAlesignals radiate
from the source it will result in stress waves. é#3l the type of
stress wave is known, it is very difficult to loeghe source when
using the classical propagation velocity equatiohbkis paper
describes the simulation of AE waves to identifye thource
location and its characteristics in steel platevadi as the wave
modes. The finite element analysis (FEA) is usedie numerical
simulation of wave propagation in thin plate. By wing the type
of wave generated, it is possible to apply the eppate wave
equations to determine the location of the soufoe.a single plate
structure, the results show that the simulatioortigm is effective
to simulate different stress waves.

Key words: Acoustic Emission, wave propagation, lamb wave.
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Abstract: This study investigated the grain size dependesfce
mechanical properties and deformation mechanisms
microcrystalline §n¢) and nanocrystallinen€: grain size below 100
nm) Mg-5wt% Al alloys. The Hall-Petch relationshipas
investigated by both instrumented indentation tesiad
compression tests. The test results from the irdient tests and
compression tests match well with each other. Tiieakalown of
Hall-Petch relationship and the elevated straire ragnsitivity
(SRS) of present Mg-5wt% Al alloys when the graimesiwvas
reduced below 58nm indicated the more significat¢ of GB
mediated mechanisms in plastic deformation prod¢éssiever, the
relatively smaller SRS values compared to GB slicding coble
creep process suggested the plastic deformatitireinurrent study
is still dislocation mediated mechanism dominant.

Key words: nanocrystalline Mg alloy; Hall-Petch relationship;
strain rate sensitivity, deformation mechanism.

TESTING AND SIMULATION OF EXTRUDED
POLYSTYRENE FOAM AT LOW TO MODERATE
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value of manufacturer needs and developed a stegpelpy

dghethodology to select best performance metrics galovith

appropriate lean strategies within the budgetamnstaints. With
the help of a case study, the proposed model atigochdave been
demonstrated.

Key words: Lean manufacturing, manufacturing performance
metrics, lean strategies, decision making, anchopdtion.
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Abstract: In this paper we consider the case of large cativer
communication systems where terminals use the gobtmown as
slotted amplify-and-forward protocol to aid the smu in its

transmission. Using the perturbation expansion ouxh of
resolvents and large deviation techniques we olataiexpression
for the Stieltjes transform of the asymptotic eiggoe distribution
of a sample covariance random matrix of the tyjp&’ whereH is

the channel matrix of the transmission model fe ttansmission

Abstract: This paper presents a study into the behaviour oprotocol we consider. We prove that the resultingression is

extruded polystyrene foam at low strain rates. fd#m is being

studied in order assess its potential for use at gaa new

innovative design of portable road safety barriee taim to

consume less water and reduce rates of seriousy.infbhe foam

was tested at a range of low strain rates, withsthess and strain
behaviour of the foam specimens being recorded. d@hergy

absorption capabilities of the foam were assessedd as the
response of the foam to multiple loadings. The exrpental data
was then used to create a material model of the fioa use in the
explicit finite element solver LS-DYNA. Simulatiorveere carried

out using the material model which showed exceltmtelation

between the numerical material model and the expeerial data.

Key words: Energy absorption, polymeric foams, LS-DYNA, Fu-
Chang
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similar to the Stieltjes transform in its quadragguation form for
the Marcenko-Pastur distribution.

Key words: cooperative communication, amplify-and-forward,
resolvent, Stieltjes transform
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Abstract: Porous yttria-stabilized zirconia (YSZ) has been
regarded as a potential candidate for bone sutestita its high
mechanical strength. However, porous YSZ bodiediegically
inert to bone tissue. It is therefore necessaipttoduce bioactive
coatings onto the walls of the porous structureerbance the
bioactivity. In this study, the porous zirconia féolls were
prepared by infiltration of Acrylonitrile Butadier@&tyrene (ABS)
scaffolds with 3 mol% yttria stabilized zirconiausly. After
sintering, a method of sol-gel dip coating was Imed to make
coating layer of mesoporous bioglass (MBGs). Thepsrzirconia
without the coating had high porosities of 60.1%6&8%, and

Abstract: Numerous tools and techniques have been devetoped MOSt macropores were interconnected with pore sofe€).5-

eliminate or reduce waste and carry out lean cdscép the
manufacturing environment. However, appropriate l&mls need
to be selected and implemented in order to fulid tnanufacturer
needs within their budgetary constraints. As altegus important
to identify manufacturer needs and implement ohigse tools,
which contribute maximum benefit to their needsthiis research a
mathematical model is proposed for maximising tleEceived

37 | Energy, Environment and Sustainability

0.8mm. The porous zirconia had compressive strength9.07-
9.90MPa. Moreover, the average coating thicknessabaut gm.
There is no significant change of compressive gtterfor the
porous zirconia with mesoporous biogalss coatinge Tone
marrow stromal cell (BMSC) proliferation test showdédth
uncoated and coated zirconia scaffolds have gomzbhipatibility.
The scanning electron microscope (SEM) micrographd the
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compositional analysis graphs demonstrated thet &sting in the
simulated body fluid (SBF) for 7 days, the apatitnfation
occurred on the coating surface. Thus, porous miscbased
ceramics were modified with bioactive coating of smgorous
bioglass for potential biomedical applications.

of articular cartilage. It is concluded that a gigant amount of
work is still required in order to achieve spedfficand clinical
applicability of these methods in the assessmedttaatment of
dysfunctional articular joints.

Key words: Articular cartilage, near infrared (NIR), infraréidR),

Key words: scaffold, porous structure, mesoporous bioglassspectroscopy.
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Abstract: Articular cartilage is covered by a microscopiaisture

known as surface amorphous layer. This surfacetsimel is often

the first victim of attack during cartilage degeatern, thereby
resulting in a gross impairment in cartilage fuoetisuch as
lubrication and load bearing. We hypothesize tmaubation of

degraded cartilage in solutions of different spead synthetic

surface active phospholipids (saturated and uresalirspecies)
can remodel this lost surface structure. To testhlpothesis, the
structural configuration of the surface of articutzartilage was
studied and characterised with the lipid filledfaoe amorphous
layer intact using the AFM. The results were thempared with

those obtained following a systematic removal (rdization) and

replacement (relipidization) of this layer. Ouruks show that the
unsaturated surfactant partially restored thedasface amorphous
layer while the saturated surfactant specie settiedhe surface
due to its poor solubility in aqueous solution.

Key words: AFM, articular cartilage, surface amorphous layer,
lubrication, load bearing, delipidization, religdtion
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Abstract: This paper reviews the current status of the apfiin
of optical non-destructive methods, particularljraned (IR) and
near infrared (NIR), in the evaluation of the phiaiical integrity
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