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Resistance is futile

C O V E R  F E A T U R E

Building information modelling (BIM) continues to find traction in the Australian construction 

industry, just as it does worldwide. As part of Ecolibrium’s continuing coverage of the subject,  

Sean McGowan sought an update from a panel of local and international industry leaders, including 

Wood & Grieve Engineers director Grant Holman, M.AIRAH; A.G. Coombs group engineering manager 

Warwick Stannus, M.AIRAH; NDY’s director of information technology Frank Italia; ASHRAE board 

member Dennis Knight; and CIBSE technical director Hywel Davies.
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Ecolibrium: What is the status  
of BIM? Has it become entrenched  
in the building industry?

Holman: I don’t think there is 
widespread adoption of the full 
functionality of BIM. Certainly parts  
are being used for various reasons, but we 
have not seen a fully cohesive integration 
of BIM to any significant degree.

We have seen the larger developers/
builders invest more heavily in the 
development and implementation of BIM. 
The smaller developers/builders have had 
little to no investment in BIM capability.

The design professionals have, for  
the most part, invested in developing 
BIM capability, with some further along 
the development path.

Stannus: In our experience, it is 
now unusual for major projects not to 
leverage BIM in their design and delivery, 
particularly as it relates to design and 
virtual construction coordination.

Whilst the use of BIM for design of 
smaller and medium-size projects seems 
to be increasing, project teams rarely 
seem to leverage the design model with 
the aim of improving the construction 

delivery – the limiting factor in most 
cases would appear to be the investment 
in training and technology required.

Italia: There’s no doubt BIM has 
progressed over the past two years.  
The interest in BIM and application  
of technology across many market  
sectors has increased to the extent  
where it is considered business  
as usual in certain environments.  
This has facilitated a market for the 
development of additional tools to assist 
with implementation and management  
of BIM practices.

NDY CEO Stuart Fowler, M.AIRAH, 
immersed in a virtual simulation  
of the NDY board room.
Composite image by Luminova courtesy of NDY.
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Knight: BIM is well entrenched  
in the US industry at this time.

It seems as though the last five years  
has seen a substantial increase in BIM 
users worldwide. I believe this to be 
because BIM has moved beyond use in 
architectural and general construction 
practices and is now being used by nearly 
every consulting and trade discipline 
required to design and construct  
a building.

Davies: It is not yet firmly entrenched  
in the UK, but it is looming large and 
is not going away any time soon. Other 
industries have undergone a digital 
transformation – in the UK we now 
produce more cars than in the 1970s,  
but with only 10 per cent of the workforce.

Construction and the built environment 
are taking their time, but they cannot 
avoid it.

Ecolibrium: What are some  
of the barriers being confronted?

Stannus: Across all projects, the  
leverage of building life-cycle data is 
proving to be a challenge. A significant 
barrier to harnessing the value of 
building life cycle data is the lack of 
a cohesive and fit-for-purpose shared 
parameter scheme that meets the needs of 
designers, constructors, the supply chain 
and ultimately building owners  
and facility managers.

Holman: While there has been 
significant progress, BIM is still yet  
to fully embed itself into the industry. 
The critical factor to drive widespread 
adoption will be when construction 
techniques and methodologies are more 
automated, which in turn would rely 
upon a fully developed model. We are 
seeing significant developments along 
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Dennis Knight

this path and envisage that the  
rate of progress will only increase.

Ecolibrium: Where is BIM  
more likely to be used?

Italia: It’s our experience that the 
requirement for BIM is firmly entrenched 
in greenfield projects. BIM is also 
emerging on refurbishment projects.

It’s the facility management industry  
who are now well down the track of 
looking into how BIM can assist them 
within the operational phases of assets.

The surprise for us has been the take-up 
of BIM principles in the infrastructure 
project space, in particularly in linear 
infrastructure projects such as road, rail 
networks and tunnels. The requirement 
to maintain clear and accurate data is 
driving this. The ability to link with GPS 
or location data integrates well with BIM.

Stannus: BIM is being used effectively  
by many designers, including those  
in smaller practices, to deliver projects of 
varying size and complexity. This suggests 
that many of the barriers holding back 
widespread adoption of BIM for design 
have been overcome in recent years.

However, many clients still see BIM  
as merely a design and construction  
tool, with limited value from their  
asset life-cycle management perspective. 

 
When it comes 

to BIM adoption, 

resistance is futile
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This is now starting to shift, however, 
with a number of building owners and 
FMs looking at their BIM requirements 
and how they can link the project BIM 
deliverables into their asset-management 
systems, building information data, and 
performance analytics. This shift may 
ultimately drive increased adoption  
of BIM across many asset types.

Knight: BIM is primarily being used 
on larger projects such as healthcare 
and large government and institutional 
projects. Some owners such as the  
US General Services Administration  
and Department of Defence are writing 
BIM requirements into their contracts.

Davies: It is about to be introduced 
in April in the UK for all central 
government-procured projects.

Ecolibrium: Has it been the  
game-changer as predicted?

Stannus: There is no doubt that BIM  
has been a game-changer on many 
projects. The types of design studies 
that can be completed using the BIM 
model have improved design outcomes 
significantly.

Italia: We believe it has been a game-
changer and will continue to be so.

The technology has allowed us to 
automate design and documentation 
functions in areas that just a few years ago 
were unimaginable. We can now reduce 
the time we spend on low- value work 
and focus on understanding our client 
requirements and project complexities. 
It provides us more time to be better 
consultants.

Holman: The real game-changer  
is yet to hit us.

As the industry develops automated 
methods of construction – and for  
that matter, design – BIM will be the 
common thread that will allow significant 
efficiency and enable us to harness the 
power of the data we have available.

We will see data informing design in real 
time, and we will see more cost certainty 
and reduced risk in the building process – 
everything will be built in virtual before 
being built on site. BIM will be critical in 
automating the procurement process and 

also widening the supplier network that 
could possibly contribute to a building.

Davies: Not yet.  
But this game is a long one.

Ecolibrium: Has BIM begun  
to deliver on its promises?

Knight: BIM is primarily being 
used right now as a 3D drafting and 
coordination tool using physical 
geometry.

The use of the information in BIM  
and the development of content (objects) 
containing the information as well as 
integrated tools in the BIM authoring 
tools and interoperable third-party 
applications that can make use of 
the information are beginning to be 
developed. For example, applications for 
cost estimating and quantity take-offs 
have been available for a while.

New and more robust applications that 
can perform daylighting analysis, energy 
modelling, HVAC load calculations, duct 
and piping design are becoming more 
available to the market so that engineers 
can begin to do their analysis within a 
digital workflow environment.

Stannus: The vision for BIM as a 
transformative technology that will 
improve design collaboration, reduce 

Augmented reality will provide exciting possibilities for the integration of timely and meaningful data in the context of physical infrastructure. 
Composite image by Luminova courtesy of NDY.
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waste and drive construction innovation 
is being realised, though slower than 
many advocates had expected. Once the 
investment in transitioning to the use 
of BIM to support design and project 
delivery has been made, few firms 
would consider going back to traditional 
practices and workflows.

From a contractor’s perspective,  
the ability to develop the construction 
model directly from the design model  
is a game changer. The benefits of 
completing the virtual construction 
process more efficiently are easily 
realisable, but it is the team’s ability 
to move ahead of site construction to 
leverage the BIM model through lean 
construction and procurement practices 
where the real gains are made.

Italia: We believe BIM is delivering  
on its promise – so much so that we  
have mandated that all projects use 
the same tools, methods and practices 
internally as we use on projects where 
BIM is a requirement, even if there  
is no requirement.

In doing so, the BIM deliverables 
effectively become a by-product of the 
design processes we use on all projects.  
We collect data the same way, we use BIM 
in design, we use the model for verification, 
and we use the model to convey concepts 
and liaise with authorities, clients and 
other project stakeholders.

We are using BIM wherever possible  
on all projects.

Holman: Until such time as the model is 
used in an automated or semi-automated 
construction environment, the full 
benefits may not be realised.

The construction industry is not easily 
changed, and the full adoption of BIM 
requires far more wide-reaching change – 
all of which is a positive thing and should 
be encouraged.

For builders, where margins are tight, 
investing in a completely new and 
alternative way of constructing buildings 
while still trying to make a profit in  
a tight market is a challenge that is  
too great for most at this point in time. 
This will only be for a relatively short 
time, however, as once over the initial 
investment the advantages can potentially 
be significant. And as technology 
develops, the current disadvantages  
or challenges will be overcome to a great 
degree.

Davies: Early pilots are claiming 
significant savings. If clients really  
want a digital asset information model to 
enable better management of their assets, 
and insist on getting it, the benefits will 
be significant.

Ecolibrium: One of the benefits is 
said to be improved collaboration 
within and between firms. Has this 
eventuated, and how so?

Holman: While this has developed  
in part, the contractual paradigm that 
is the default for most projects does not 
specifically encourage collaboration.  
It separates out entities rather than 
bringing them together.

BIM will assist in driving change in 
contractual relationships but there is a 
cultural hurdle to overcome, particularly 
in a risk-averse environment. I’d like to 
see alliancing become a more prevalent 
form of contract for projects where BIM 
is the collaboration platform.

In saying that, while BIM may assist  
in design integration, the real driver 
behind collaboration and integration is 
the people and their willingness to do so.

Italia: BIM is assisting to improve 
collaboration between firms and to 
integrate design teams at the very start  
of projects. A prime example of this is 
that BIM-based coordination meetings 
are now occurring at most stages in  
a project’s life.

At the early concept stage, this is done to 
define functions and spaces. During the 
design stage it is done for coordination of 
services, structure and form, and picking 
up design interactions between services. 
In the construction stage the constructors 
are using BIM coordination meetings to 
review final design documents against 
construction schedules to identify 
possible coordination and buildability 
issues before they cause issues on site.
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Quite simply, people are able to effectively 
look at the virtual representation of the 
building or infrastructure before it’s built, 
interact with it and resolve issues and this 
results in time and cost-efficiencies.

Davies: It is happening. The Crossrail, 
now known as the Elizabeth Line –  
a new cross-London railway line from 
Reading to the east of London – has  
used BIM and has driven high levels  
of collaboration and integration, led by  
a determined and knowledgeable client.

Knight: As more options for design 
teams to work within a single model 
become available – such as a cloud 
server or cloud-based BIM server, this 
collaboration will continue to improve.

However, many firms are still working 
with independent or linked models 
using a traditional standalone discipline 
model for their workflow. While having 
all of the disciplines with their 3D 
geometry integrated into models, the 
sub-disciplines and subcontractors 
are not participating in the process of 
coordination early enough in the process. 
I see models that have been combined 
and not coordinated, so conflicts still 
exist within the models.

Stannus: There is no doubt that BIM 
can assist designers to collaborate more 
effectively throughout the project design 
and virtual construction phase, with 
the technology to support effective 
collaboration progressing significantly  
in recent years.

Software that supports design 
collaboration, however, needs to assure 
that it also supports effective design 
management and traditional design 
disciplines and experience-based best 
practice.

Ecolibrium: How is it helping 
building projects to meet 
performance standards and metrics, 
and could such achievements be 
met any other way?

Italia: This is a question that everyone 
should ask themselves. All they need  
to do is place themselves two years  
into the future. What would you like  
to see different, or as a game-changer? 
Once you have that, then mapping a path 
is the easy part.

Stannus: The linkage of the design 
model to built performance still has  
some way to develop. This seems to be  
in part due to the modelling and analysis 
being undertaken to meet requirements 
specified in various rating schemes and 
certification submissions, rather than 
the needs of the building performance 
analytics that typically start to come  
into play during building tuning.

Knight: High-performing buildings  
can be designed, constructed, operated 
and maintained using any project 
delivery method and any set of tools,  
as long as the processes, management  
and quality-control procedures are in 
place and the teams have worked together 
well in the past.

What BIM allows is an improvement  
in the process by capturing information 
contributed to the model into one 
database, one time, and used by many 
disciplines.

The industry now needs processes  
and model-checking procedures that 
are standardised so that each discipline 
may have a “right of reliance” on the 
information provided by one discipline 
that is required by another discipline  
to develop their work. For example,  
a mechanical engineer would have the 
confidence to rely on the material and 
thermal properties input into a model  
by the architect to do energy and HVAC 
load analysis.

We are not there yet – because the data 
structures and data sources available 
for that information has not been 
standardised.

To overcome the issue now, HVAC 
engineers still override any input of those 
properties input into a model with their 
own data obtained from sources such 
as manufacturer’s data and ASHRAE 
handbooks and standards. This will 
improve as content and data-exchange 
standards continue to be developed.

INFRASTRUCTURE  
AUSTRALIA’S  
CALL TO ACTION
Infrastructure	Australia	released	
its	Australian	Infrastructure		
Plan	in	February.

The	plan	recommends	governments		
make	the	use	of	BIM	mandatory		
for	the	design	of	large-scale,	
complex	infrastructure	projects.

Go	to		
www.infrastructureaustralia.gov.au
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Ecolibrium: What is required  
to deliver a successful project  
using BIM?

Davies: The key elements are people  
and standardised, common processes.  
It is not about software, primarily.  
You need software to support the 
people and processes, but BIM is about 
managing information more effectively, 
and evolving processes that enable better 
asset information management.

Italia: Regardless of the technology  
being used, there will always be a place  
for great planning, definition of tasks, 
testing and review of designs, investigation 
of options, and all underpinned by 
effective communication.

However, BIM is evolving, and with  
it people’s ability to look into the future 
is enhanced. If we evaluate what – at 
times – can look like totally unrelated 
technologies and piece these together, 
then all sorts of possibilities emerge.

The ability to pull technologies together 
and automate repetitive tasks – at 
whatever stage of the value chain you 
operate – is a skill that is critical to deliver 
successful BIM projects. This isn’t new 
and it’s evident in the amount of noise 
around the buzzword “disruption”.

But disruption is only a negative for  
those companies that haven’t been able 
to see the changes coming – or worse, 
saw them coming and did nothing. 
We all need to be able to adapt and 
take advantage of the innovation that 
technology advancements provide.

Stannus: Three critical success factors 
are becoming evident: the development 
of industry-based BIM standards that 

support modelling and data workflows; 
the generation of project BIM execution 
plans that better address the whole 
project delivery life cycle; and the 
commitment of the entire project team 
to the use of BIM throughout the project 
design, construction and transition to 
long-term operation.

Holman: We are still trying to overlay 
a traditional design and procurement 
process onto a completely new workflow 
related to BIM. They don’t necessarily  
fit together.

Having said that, the industry is 
becoming more aware and capable. The 
fundamentals of a successful project still 
remain – great people with a collaborative 
mindset and willingness to contribute  
in the best interests of the project.

Ecolibrium: Closer to home,  
does the HVAC&R industry have  
a grip on what BIM is, and how  
it could benefit it?

Holman: To a reasonable degree, 
although the industry is still exploring 
some of the functionality that is available. 
The HVAC industry has progressed down 
the path of three-dimensional modelling 
very early on, so the leap to adding the 

additional data associated with  
BIM is not such a hill to climb.

I still think that progression to automated 
design and automated construction is still  
a foreign concept to many.

Italia: I believe the HVAC&R  
industry is a real leader in the BIM  
space, particularly in the construction 
phase of projects, more so than in  
design. The value of contracts, the 
need to manufacture off-site, and  
the space-intensive requirements  
of HVAC have allowed BIM to flourish  
in the HVAC&R space.

To the industry’s credit, they have 
generally understood the practical 
applications of BIM and have taken 
advantage wherever possible.  
The HVAC&R industry should be 
commended in adopting BIM to  
the level they have, and I certainly look 
forward to bigger and better things  
from them in the future.

Davies: Some of the industry has 
a good grip on BIM, and some are 
slowly coming to grips. Many are, 
understandably, sceptical. We have had 
enough government initiatives that have 
turned out to be fads, so many are wary 
of getting caught out by another one.
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 BIM aims to provide facility managers with the necessary tools to efficiently manage  
changes and asset performance. Image of NDY Melbourne office, courtesy of NDY.
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Stannus: There are many Australian 
HVAC&R designers and constructors 
who are at the leading edge of BIM 
globally and we should start to recognise 
this. The challenge for both designers 
and constructors remains as to how 
to leverage the benefits of BIM where 
the project-delivery team are not 
fully committed to either BIM or lean 
construction practices.

Ecolibrium: Finally, can you  
see a time when BIM becomes  
a mandatory requirement?

Stannus: The UK government  
has a well-articulated BIM mandate 
that references COBie (Constructions 
Operations Building Information 
Exchange) and a number of other 
international BIM standards.  
The world is watching closely to see 
how the initiative progresses in 2016, 
with a number of key milestones rapidly 
approaching.

What industry ultimately needs is a  
set of common standards and deliverables 
that can be easily understood and readily 
implemented, with the defining feature 
that they deliver value progressively and 
reliably through the project, therefore  
not being dependent of any mandate.

Holman: Yes. More than just 
mandatory, it will be the only way 
the industry will approach design, 
construction, procurement and facility 
management.

Interestingly, Infrastructure Australia 
released a paper suggesting a mandate 
for large-scale complex infrastructure 
projects.

Knight: Many countries, states, 
municipalities and owners with  
large portfolios of building assets  
are beginning to develop guidelines  
and contract requirements for how 
BIM is to be used in their design-and-
construction projects. These require 
specific types of information to be 
included and delivered in “as-built” 
models for use in building management, 
asset management, building automation 
and energy management.

Davies: It will be quite normal on  
most larger projects, and nobody will 
even think about not adopting BIM.  
It will not need mandating then.  
On smaller projects, it may not be 
worthwhile for some time to come.

Italia: Absolutely. When requirements 
for BIM are finally mandated the industry 
at large will have already decided that 
implementing robust BIM practices has 
values in and of itself.

Whatever mandatory requirements  
are introduced will most likely already  
be business-as-usual for most companies. 
Mandating requirements will still be 
necessary to make sure we have full 
compliance but competitive pressures 
will take care of most requirements  
in this area.

To bring out a bit of the sci-fi and  
Star Trek geek in me, when it comes  
to BIM adoption, resistance is futile. ❚
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BIM AT ARBS
Warwick	Stannus,	M.AIRAH,		
is	slated	to	present	“BIM	to		
pre-fabrication	–	designing		
to	get	the	pre-fab	benefits”		
at	ARBS	on	Wednesday,	May	18.	
Karl	de	Wet	will	also	moderate	
a	panel	session	on	innovation	
(including	BIM)	in	facility	
management	at	ARBS.

For	more	information		
go	to	www.arbs.com.au
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