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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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