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BIM & BUILDING SIMULATION
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the country offering personal and organisational
ABSTRACT resources.

Over the last three years the understanding, astopti gt projects today using BIM are exploiting the
and use of BIM has gained international momentum. 5qyantages of clash detection, which underpinsowe
Industry and Governments are starting to developisks to contractors and clients. But what about
policy and resources needed to make this technologydesign optimisation, enhanced energy and
& process change be more effective. sustainability performance and product quality?

This year buildingSMART Australasia held This paper will elaborate the challenges to the
conferences in Brisbane, Sydney and Melbourneindustry in its increasing adoption of BIM and

responding to a Industry Innovation Council references the general simulation of building
managed BIM Economic Study which shows that the performance as examples.

adoption of this innovative digital technology can Keywords building information modelling
bring substantial benefits to the construction@ect _)LbuildingSMART, IFC. IFD. BEIIC, BIM Guidelines,

MESH 201_1 focussed on thi§ challenge: if digital sjmylation, Sustainability, Energy performance
technology is so good as predicted how are wees th CONTEXT
Built Environment sector going to make sure we —

ensure a national, whole of industry benefit? In March/April this year buildingSMART held
dponferences MESH 2011 - in Brisbane, Sydney and

What are the blockages that we need to solve an Melbourne responding to the Built Environment

other necessary actions to realise the improvementﬁndustry Innovation Council (BEIIC) BIM Economic

in sustainability, productivity, quality etc? Study which shows that the adoption of this
In parallel, research groups - such as CIB, leadingjnnovative digital technology can bring substantial

practitioners and Governments are envisaging neWpenefits to the construction sector (Allan Consigiti
ways of simulating and measuring building Group 2010).

performance based on multi-disciplinary building . g
models, integrated with GIS based land and MESH 201_1 focussed on thl_s challenge: if digital
technology is so good as predicted how are wees th

infrastructure data. Built Environment sector going to make sure we
buildingSMART Australasia is negotiating with the . going ;
ensure a national, whole of industry benefit?

Commonwealth Government agency DIISR to _ N
develop a formal plan for the implementation of a Chuck Eastman (2006) in a paper New Opportunities
National Initiative and support for the resources for IT Research in Construction identified the

successfully. bring:

A key priority area for the National Initiative tae 3D parametric modelling and rich attribute handlin
development of BIM compatible Building Product &aré making increasing inroads into standard
Libraries that are needed to move from models thatconstruction practice, worldwide. This fundamental
have good geometry to models that also have change of building_ representation from one thaie;sell
consistent properties about material, performamce a 0N human readability to a machine readable building
configuration supporting the whole facility lifedgc representation, opens broad new opportunities for
A further complexity is the need to put in place enhancing design and construction in ways that have
global solutions, since business is already global, 2SN dréamed about over the last two decades. The
products are manufactured globally and we "o technology and its facilitated processes are
consequently need common standards call_ed Building Informatlon Model!lng, or BIM. BIM
. ) ’ design tools provide a few direct and obvious
Some of these initiatives are in progress alreadypenefits. these are based on a single integrated
while others will need to be established or representation from which all drawings and reports
encouraged. There has been overwhelming supporire guaranteed to be consistent, and the easyirgtch
from Australian Industry with over 70 persons asros of spatial conflicts and other forms of geometrical

errors.
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Even the first step of realising these basic BIM The responsibility for action here lies with protiuc

capabilities requires new practicesgarding design  manufacturers, suppliers, Natspec, industry bodies
development and coordination between designand software vendors. The challenge is to establish
teams”. (this writer’s italics) agreed object library formats and appropriate

What are the blockages that we need to solve andMethods for integrating those in to the array o¥BI
other necessary actions to realise the improvementsoftware tools employed by all sectors of the ifdus

in sustainability, productivity, quality etc? across the full building life cycle.

buildingSMART believes that the widespread
adoption of BIM will lead to a genuine process of
substantive innovation for the construction seckor. _ o L
will make Australia internationally competitive, & While some excellent model building guidelines have
us at the forefront of nations now adopting BIM and Peén  developed ~ (see ~ CRC-CI ~ 2009

support Australia’s challenge to be sustainable andNttP:/buildingsmart.org.au/home-page/digital-
energy efficient. modelling-guidelines-review), there is a need for

- . further work to document best industry practice in
The BEIIC report highlights a range of issues that gach - client portfolio as a basis for effective
constrain adoption or prevent the maximum

. . . : collaborative working.
potentials being realised. As an industry, we must _ . . . .
turn those impediments into key priorities for This requires concerted action by government client

concerted action. Everyone has a role to playim th 2dencies, as well as primary industry and
and it is only as each one plays their part thatille professional standards organisations, private osvner
realise those national benefits. and property developers. This could involve a navie

of our approach to briefing, development of BIM-
THE NATIONAL BIM INITIATIVE based design standards, a rethink of asset

. o o . management protocols and the adoption of
buildingSMART Australasia is negotiating with comprehensive naming and classification
DISR to develop a formal plan for the  5nventions.

implementation of a National Initiative and the thao AustralianNational BIM Guide developed by

resources required to deliver it successfully and N\ATSPEC is a reference document to be read in
expects to complete this for the beginning of 2012.  ¢4ninction with a Project BIM Brief which outlines

The six priority areas established for the National the particular requirements for each project.

Priority 2: Adoption of Common BIM
Guidelines

Initiative are Adapted by permission from the US Veteran Affairs
. . _ BIM Guide, the National BIM Guide is to assist
*  Product Information and BIM Libraries clients and consultants to clarify their BIM

requirements in a nationally consistent manners Thi
will reduce confusion and duplication of effort.
Priority 3: Compliance and Certification

e Compliance and Certification BIM provides superior ways to measure, simulate
and analyse performance, with its integrated déta o
building & service system elements, GIS context and

e Adoption of Common BIM Guidelines &
Information Exchange

. Procurement, Legal Issues & Insurance

«  Business Process Change definition of human and related activities.
S ) To underpin sophisticated analysis and performance
*  Multi-disciplinary BIM education measurement, we need to understand the urban

| context of building development, in this example fo

urban planning of new precincts etc. In Figure 1
above the prototype urban model incorporates pgecis
cadastral data with its coordinate reference system
etc and other land data - e.g. the NSW LPMA

We recommend the establishment of a National
Technology Implementation Program with the
objective to implement building information model
technology and information networks in the
construction processes and to make it possible to

manage information flows during the entire life keyc cadasiral data sets. The addition_ of zoning, prEgNi
of buﬁ]dings. This program, if gadopted, woulfyset earthquake zone etc adds to the integrated data.

Australia as a leading player in the global As a demonstration of these new c_apabllltles, th_e
; NSW BASIX assessment system was implemented in

construction sector. . . -
part in an IFC compliant building model server. The

The priorities are: example shows determination of Construction wall
types. The code checking script has accessed each

Priority 1: Product Information & BIM wall element in the building, and then tabulated th

Libraries wall type name, the layerset name, length, etc from

This ensures that all the components that make up ahe model data. Such systems provide 24x7

building are properly specified, fit for purposedan availability, promote greater efficiency and relg o

correctly integrated in to the fabric of the buildi the calculation of performance data rather than
manual interpretation.
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Figure 1: Green Square Precinct prototype modebamiT research proje&t FBE, UNSW, 2010
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Figure 2: BIM based compliance checking, NSW B/Assibtainability assessment, urbanlT research project
FBE, UNSW, 2010. The tree view in the centre @dnowe, shows the hierarchy of the building elembypts
storey. The report pane (RH) lists each wall eletwégth its key attributes and quantities. The Lahp stores
the individual compliance scripts for each steB#RSIX.

1 see herdttp://www.fbe.unsw.edu.au/cityfutures/UrbanI T/
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manufacturers and suppliers to implement those
Priority 4: Procurement, Legal Issues & protocols.

Insurance Process change must be encouraged and facilitated

A logical consequence of integrated project deliver by peak industry bodies, supported by process
is its impact on current consulting services, specialists, education providers, supply chain
management of risk, fee structures, responsilslitie alliances and the development of guidelines.
intellectual property, legal liability and indempit _ .

insurance. All these are seen as significant Pilot Projectsby Early Adopters

impediments to the adoption of BIM. The outputs of the National Technology
These matters can be resolved, but only thrOughlmplementanon Program would be used and tested

informed and rigorous debate of probity issues through a s_eries of Natio_nal Pilot Projects with in
among groups such as the APCC, state agenciesl,('nd. commitment of project teams that test and
legal practices, professional indemnity insurerd an confirm these issues.

Standards Australia Contract Committees. There is aWe need to test new protocols, procurement methods
need to develop new forms of contract that fa¢dita and collaboration scenarios.

alliancing and take advantage of the opportunities This initiative must come from clients, both prigat
afforded by model-based collaboration, performance and government, since ultimately they are the
assessment and information sharing. beneficiaries of quality and increased productivity

the industry. Pilot projects would form a series of

) . . case studies that would disseminate results and
Widespread use of BIM requires a high level of t,oqpack to the program.

knowledge and expertise in the use of specific
software and the capability or ‘know how’ to
exchange appropriate model data at critical times
during the building design, construction and
management processes.

Educational institutons at all levels, from CIB INTEGRATED DESIGN &
Universities and TAFE through to Secondary DELIVERY SOLUTIONS

Schools, need to take the lead here, but they baust
strongly supported by professional accreditation
bodies and groups such as the Construction Industr
Training Board.

Priority 5: Multi-disciplinary BIM education

These actions would provide leadership in the built
environment, give industry confidence to adopt the
new technologies, and make more efficient use of
resources within a known time frame.

Several key bodies internationally have been
examining where the adoption of BIM is leading, and
YeiB? in response to this challenge have developed a

white paper.

Priority 6: Business Process Change “Integrated Design & Delivery Solutions (IDDS)s
There is little history of good process managenirent aimed at transforr_ning the construction sector thhou
the construction industry, giving rise to an urgent tN€ rapid adoption of new processes, such as
need for cultural as well as process change. Manylnt(_egrated Prolect_Dellvery (IF.)D)’ together with
factors contribute to this, including reluctance to Buillding Information ~Modelling (BIM), and
adopt new technologies and methods, cost ofdutomation technologies,  using people with
implementation, fragmentation of the industry and &nhanced skills in more productive environments.
the need for all parties to move at once, and &igén The. develqpment of l?DS is about radical and
reluctance to share information. continuous Improvement

A key enabler for the effective adoption of BIM is Skills and_ software tools at this present stage can
the smooth exchange of information between all ONly achieve modest demonstrations of these

project participants at every stage of the building POtentials, but many are starting to understand tha
procurement process. the industry’s focus on geometrical clash detection

hich red isk for both desi , build d
buildingSMART International has undertaken an WIICT TETUCEs TSk Tor o esigner, bunder an

) client - is just the beginning of a much larger
exhaustive program over more than a decade to.qnqction sector transformationmuch more

develop a robust and comprehensive data model abl ignificant than the adoption of 2D CAD in the 90s.

to represent any building project, incorporatingalo B .
nomenclature where appropriate, as well as definedC!B observes that “ Successful use of IDDS involves

methods for identifying the precise information changes in each pf the projept phases: = conceptual
needed to support industry processes. planning and making the business case; all parts of

The adoption of these technologies requires
concerted effort by industry players to define 2 International Council for Research and Innovation |
effective collaborative processes that capitalise o  Building and Construction, see

the opportunitiesy p|us a commitment from C”ents’ http://www.cibworld.nI/Site/about cib/index.html

industry professionals, software vendors, 3 CIB White Paper on IDDS Integrated Design and
Delivery Solutions, CIB Publication 328 ISBN: 978-90-

6363-060-7
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design, supply chain, construction, commission
operation; retrofit; and deecnmissioning. For each
these phases, key changes in the structure ande
of the project team, including the firms ti
contribute its members, create a favourable col
for IDDS.

Examples of these changes include: a team appr
support for invation and tolerance of failure; stro
lateral linkages and decentralised decision mal
networks of commitment; and new forms
contracting, transparency and risk manager
(including insurance models).”

Analysis of Building Perfor mance

Green HouseGas reduction in response to glo
warming and an appreciation of the finite nature
physical resources on the planet has driven
initiatives in the design of the built environme

Thermal performance of buildings has along his
of application ad has become a central focus to
as a means to improving building environments
using less resources. This has put a new demar
multiple performance optimisatiacthat embraces tr
basics of structural stability, health, egressge
protection et with environmental qualities of noi:
control, daylighting, and indoor comfort. T
application of advanced manufacturing and enha
product assembly and quality add further dimens
to the modelling and analysis task.

Eastman (2006) believes theeusf BIM ensure:
“...many other benefits are available, such
integrated feedback from analysis/simulation
production planning tools. BIM allows tools f

structural, energy, costing, lighting, acousticflew,
pedestrian movement and other anal to be more
tightly integrated with design activities, movirttese
tools from a long loop iteration to one that can
used repetitively to fine tune architectural desigi
better achieve complex mixes of intentions. Man
these capabilities have beentlined in the researc
literature for decades and they now have the piale
to be realised”.

Wher e does the Data Come from?

A key priority area for the National Initiati\- shared
by buildingSMART chapters worldwide- is the
development oBIM compatible Building Product
Libraries that are needed to move from models
have good geometry to models that have consi
properties about material, performance
configuration.

A further complexity is the need to put in ple
global solutions, since business is already glc
products are manufactured globally and to ope
effectively we consequently need common standi
Building product makers have for some ye
hesitatedo make “BIM” data available seeing it a:
repeat of the futile drive for common formats w
the advent of CAD in the 90s. The the efl
outweighed the benefits, but the new dig
modelling environment makes this a highly value
outcome.

buildingSMART’s International Data Dictionar
projecf has already developed some |
infrastructure for the definition of terminology &
global, multi-lingual context.

In a CAD system

In a briefing document IFD dictionary
e Properties Properties l Properties
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L — — — ———_/__E  —
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Figure 3: A humble window typifies the overlapping diffeneguirements for product spfic information
needed by various actoover the lifecycle of a proje. This work involves large international resour:
and the cooperation of multiple building productnméacturers, learned societies aresearch groups to
be successfuFfom a presetation by Lars Bjgrkhaug& Havard Bell, SINTEF, Norw2§09)

4 seehttp://buildingsmart.com/standards/buildingsr-
standards/ifd
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Today we demand the information. It require:
whole-ofsupply chain change- a formidable
political and cultural task. That is why governng
must be involved.

AN INDUSTRY VISION

Where isall this technology and global flurry ¢
BIM heading?

Ultimately we need to remember that the traditic
paper based 2D systems and the work prac
developed from them have been so inadequate ir
of the new environmental challeng

Cities need tde planned better; social services n
to be delivered more equitably and of incree
quality. The construction sector needs to transi
its business goals.

The roadmap projects reviewed by Froese and #
(2007) identify a change in the way the corction
sector can work (underpinned by these |
technologies) moving to value driven processe
contrast to the current least cost procurement et.

There is much work to be done. buildingSMART
committed to forming a national initiative to exjitec
this movement. Your industry needs to be fi
engaged in this activity.

The objective today is to work together with alls:
of the industry so that the the built environmes
both environmentally responsible, provides a |
class habitat for & citizens and is sustainable ir
local and global context.
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APPENDIX

buildingSM ART International

buildingSMART is an international body, with members formed InNational chapters drawn from both public
and private organisations in the Construction Sedevoted to the improvement of the built enviromine
through better digital communications and the ddeudding information Modelling (BIM) technologies

buildingSMART is the author of the only global openBIM standi@. It is a neutral and open specification
that is not controlled by a single vendor or grefipendors, facilitates interoperability in the lolimg industry,
and is a commonly used format for Building InforinatModelling (BIM). The IFC model specification @pen
and available to all. It is registered by ISO a®/MISAS 16739.

Vision
A Sustainable built environment

Mission
Contribute to sustainable built environment thro@dhARTER information sharing and
communication amongst all stakeholders in the Ingléind construction sector, private and public

Goals

1. Develop and maintain open international stargléydBuilding Information Modelling (OpenBIM
2. Accelerate market assimilation of interoper#apiiirough successful sustainable projects

3. Provide networking opportunities, specificatiamsl written guidance.

4. Resolve high value problems that hinder susiéitya

Benefits

» Realisation of public and private sustainabilitgadas
 Better buildings faster and cheaper (value for ngpne
» More predictable outcomes (reduced risk).

» High performing, energy efficient buildings.

* New business opportunities

See internationdittp://buildingsmart.comdr Australasia sitattp://www.buildingsmart.org.au

International Council For Research And Innovation In Building & Construction

CIB was established in 1953 with the support ofimited Nations, as an association whose objectivae to
stimulate and facilitate international collaboratiand information exchange between government&arel
institutes in the building and construction sector.

Amongst the CIB member organisations are almosthall major national building research institutesthe
world, as well as many other types of organisationthe building and construction sector who hasviegd us
since. And although within the CIB programme coasible attention is still given to technical topitteere are
now also activities focused on topics like orgatisa and management, economics of building, legal a
procurement practices, architecture, urban planaimjhuman aspects.

At present CIB is the world's foremost platform foternational cooperation and information exchaimgéhe
area of building and construction research andvation.

The design, construction, and commissioning sediax® been repeatedly analysed as inefficient azgl on
may not be quite as bad as portrayed; howevere tiseunquestionably significant scope fategrated Design
and Délivery Solutions (IDDS) to improve the delivery of value to clienssakeholders (including occupants),
and society in general, simultaneously driving das@st and time to deliver operational constructllifies.
CIB’s white paper onDDS is a definitive roadmap for the global constion sector.

See herdttp://www.cibworld.nl/
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