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Message from the National Institute of Building Sciences

Henry L. Green, Hon. AIA

AS BUILDING INFORMATION MODELING 
(BIM) grows more common in the in-
dustry, one question comes to mind. 
How will BIM play into the future of the 
built environment? 

It is becoming pretty clear that BIM 
will be more than just a process to de-
sign and construct buildings. As we 
work to improve how we manage and 
operate buildings, BIM is already play-
ing a bigger role in the development 
of operational strategies for the im-
proved management of buildings and 
structures. This life-cycle proposition 
can be measurable; produce buildings 
and structures that deliver higher per-
formance; and provide an atmosphere 
where operational efficiencies can im-
prove productivity, functionality and 
employee satisfaction.

If we start with the prospect that 
BIM is more than a design tool and con-
tinue to develop performance-based 
standards for the electronic exchange 
of building information, we will realize 
this greater value. Building owners and 
operators can attain continued savings 
with the integration of the information 
exchange principles into the overall for-
mat for building delivery.  The Life Cycle 
information exchange (LCie), Construc-
tion Operations Building information 
exchange (COBie), the Specifiers’ Prop-
erties information exchange (SPie), 
and other information exchanges are 
already helping to streamline processes 
and improve communications within 
the project team. Implementing these 
groundbreaking tools can translate into 

optimized performance and greater 
property values. The firms that are in-
corporating information exchanges 
into their BIM strategies are already 
seeing clear and beneficial results. If 
used strategically in the development 
process—from the initial design discus-
sions throughout the design process, 
into the construction phase of the facil-
ity and following into the operation and 
ongoing occupancy—the data is show-
ing these tools to produce higher per-
forming, more cost-effective facilities. 

The value of integrating the informa-
tion exchange platforms into BIM can 
have an immeasurable impact. By col-
lecting building data from the onset of a 
project and including that information 
into the design documents with speci-
ficity, it gives strength to the delivered 
project, which will thereby provide the 
owner greater insight into the operation 
of the building, its fixed assets and how 
it should be maintained. When it is nec-
essary to repair or replace equipment, 
the specifications gathered in the initial 
collection of building data will reflect 
the original design strategies and be 
readily available to maintenance staff, 
who can better diagnose issues that 
arise during building operations and 
secure replacement equipment and 
parts to continue the high performance 
designed into the building from the 
onset. 

E. William East, PE, PhD, of the U.S. 
Army Corps of Engineers Engineer 
Research and Development Center, 
summarizes it well in an article about 
COBie on the Whole Building Design 
Guide website. He writes, “…different 
parties, using different kinds of soft-
ware, all need to interact with COBie 
information...”.

The information available through 
COBie will also prove beneficial for first 
responders when responding to emer-
gencies to understand the character of 

the equipment within the building, as 
well as the various components used 
in the construction of the building. 
Responses to fire and other scenarios 
will be more concise when the building 
equipment and components are known 
and available for viewing by emergency 
response teams.  

The Institute’s own High Perfor-
mance Building Council wrote a report 
several years ago that found the United 
States needed to develop an overall 
strategy to achieve high-performance 
infrastructure. The Council recom-
mended such a strategy integrates and 
optimizes all the major high-perform-
ing attributes including resilience, en-
ergy efficiency, sustainability, safety, 
security, durability, productivity, func-
tionality and operation maximization. 
The information exchanges are power-
ful tools to help in achieving this impor-
tant goal. 

As you read this edition of the 
Journal of Building Information Mod-
eling (JBIM), you’ll learn how these 
important strategies are being devel-
oped and how you can participate 
in changing the delivery of our built 
environment. 

To learn even more, consider at-
tending the National Institute of 
Building Sciences Annual Meeting in 
December. A number of information 
exchange meetings are scheduled dur-
ing the week-long event, which will be 
held December 5-9 in conjunction with 
Ecobuild America in Washington, D.C.

These meetings are a great oppor-
tunity to learn more about COBie and 
other information exchanges. And, of 
course, there will be a selection of BIM 
educational sessions as well! 

I hope to see you there.
Sincerely, 

Henry L. Green, Hon. AIA
President

As we work to improve how we manage and 
operate buildings, BIM is already playing a bigger 
role in the development of operational strategies 
for the improved management of buildings and 

structures.
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Message from the buildingSMART alliance™

AS THE BUILDINGSMART ALLIANCE™ 
continues to grow, I believe it is becom-
ing clearer how people can get involved 
in this important effort. The first basic 
concept of the Alliance is focusing or-
ganizations on solving common prob-
lems. We are well on our way but still 
have a ways to go. 

While I don’t want to single out one 
association, I have to say our best ex-
ample of a group getting involved as 
we anticipated has to be the Ameri-
can Institute of Steel Construction 
(AISC). They have a Memorandum of 
Agreement (MOA) with the Alliance, 
they are a $10k sponsor, they have 
a well-established BIM committee 
that has made a decision to move to 
Industry Foundation Classes (IFCs), 
they are developing ballots for the Na-
tional Building Information Modeling 
Standard-United States™, Version 2 
(NBIMS-US) and they are letting their 
26,000 members know why developing 
standards is of value to them. In addi-
tion, through articles and newsletters, 
they are encouraging those members 
to get involved in the Alliance. 

Bottom line is, they get it! If all 150+ 
associations we need to have on board 
to cover the breadth of building in-
formation modeling (BIM) would do 
the same, our work would be done in 
no time. This issue’s cover story talks 
about three more associations dem-
onstrating collaboration. The Alliance 
stands ready to support this behav-
ior—the infrastructure is in place and 
has been tested—we just need you. 

Contact the associations that you are 
involved with, show them our maga-
zine and this article, and ask to see 
their game plan for your segment of 
the industry as you pay your dues 
for them to represent you. Challenge 
them. Some have good plans, others 
are just starting, yet ultimately the Al-
liance needs everyone. 

Collectively we must define how 
this industry works end-to-end so that 
information can, in fact, flow and we 
must have the metadata (data about 
the data) in place so that the value of 
your contribution to the whole does 
not get lost. We can do it—together. 
The Alliance is the catalyst to make it 
happen.

I am continually amazed at the 
breadth of what we do already cover. 
From an industry that historically 
has been severely stove piped, we are 
starting to see communication that is 
a lot more horizontal. The Alliance is 
getting good involvement in design 
and construction and we are adding 
many groups. I am very encouraged by 
the growing strength of facility man-
agement. I am also heartened by the 
advancements we are seeing with the 
integration of BIM and geographic in-
formation systems (GIS), which was 
our focus area last year. We still need 
more involvement from the user’s side 
of the data, the owner. The providers 
of data are starting to come together 
and produce valuable information. We 
need that information to be requested 
effectively. 

I recognize that there is a lot of 
culture to overcome in expanding the 
level of trust that is involved with ac-
cepting new information. This is why 
metadata becomes so important. It 
not only identifies the creator of the 
information, which protects intellec-
tual property rights, but also builds 
the trust needed for a user to have 
confidence in the information so he or 
she does not re-collect it. Once this oc-
curs, then the costs for facility design, 
construction and operations will fall 
dramatically.

In looking over the subscriptions 
to the Journal of Building Information 
Modeling (JBIM), I could not help but 
be blown away by the fact that we have 
well over 5,000 people subscribing 
from sixty countries! Yet, we have less 
than 20 sponsors, around 800 mem-
bers and less than 200 involved in the 
NBIMS-US project committee. With-
out looking at it from this perspective, 
I was thinking we were doing pretty 
well. 

All we ask is that you get involved. 
Bring us your “blue-sky” ideas and 
work through project teams to make 
those into ballots that we can bring 
to the project committees in order to 
turn them into standards. Bottom line, 
get involved now. And, if you are able, 
become a sponsor so that we have the 
resources to pull together this hercu-
lean task sooner and more efficiently. 

Dana (Deke) K. Smith, FAIA
Executive Director

Dana K. Smith, FAIA

I recognize that there is a lot of culture to overcome in 
expanding the level of trust that is involved with accepting 
new information. Hence, metadata becomes so important.
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DO YOU HAVE YOUR NEW UNIteD StAteS 
National CAD Standard® (NCS), Ver-
sion 5 yet? It has been out since spring! 
Visit www.buildingsmartalliance.org, 
where you can purchase the latest 
version. With this new version of NCS 
recently released, I have been getting 
lots of questions about how the NCS 
will help you in a building informa-
tion modeling (BIM) world. I mean, 
why does the industry need computer 
aided design (CAD) standards in a BIM 
world? I thought I would take this is-
sue’s column and ponder that question 
with you.

Hmmm…CAD standards and 
BIM standards all living together in 
one place, maybe even in one docu-
ment! Wouldn’t that simplify eve-
rything? Maybe so, but for now at 
least, there are a couple things that 
make keeping the documents sepa-
rated the right choice.The NCS is a 
mature standard, where as the Na-
tional Building Information Modeling  
Standard-United States™ (NBIMS-
US), is just getting started. NCS gets 
very granular with symbols and line 
types, NBIMS-US is still working on 
some concepts and the reviewers are 
different. At least for now, the docu-
ments are separate but related. 

NCS and NBIMS-US are more than 
peer documents, they are sibling doc-
uments. For NBIMS-US to keep from 
having a 10,000 page document, it 
references other standards, such as 
the NCS. NBIMS-US references NCS 
as the standard to use when you are 

creating documentation out of your 
BIM model. There is power in that 
fact and it brings value as you and the 
industry move from CAD to BIM. It 
means that whether the project was 
done with CAD tools or BIM tools, old 
style or BIM/integrated project deliv-
ery/whatever, the output is the same. 
And when you think about it, the no-
tion of the paperless future is really 
exciting. However, for today, the guy 
who is framing the walls and hanging 
the drywall cares more about familiar 
documents that he can read and less 
about if BIM tools were used. 

Value #1
Get up to speed with NCS now and 

it will already be a familiar part of your 
process as you move to BIM. It takes 
some time to get NCS embedded into 
your processes. Most things in the NCS 
are easy and intuitive but some things 
may make you scratch your head. Get-
ting used to using someone else’s stand-
ard is a challenge for some. Remember 
that you are invited and encouraged 
as an owner of the NCS to participate 
in the standard. Go ahead and make 
it yours. You will be invited to get in-
volved at the website given earlier.

Value #2 
Stop wasting your time develop-

ing standards. What standard are you 
going to use? You can go three direc-
tions here: use what the vendor gave 
you, make up your own standard, or 
use NCS. The standards that are de-
livered with your CAD or BIM package 
are not designed to be all inclusive, the 
vendors depend on the industry to tell 
them what the standards are and give 
their customers ways to build stand-
ards into the tools. 

Given the right amount of time, 
expertise and experience, you could 
build a standard that would be so cool, 
it would be perfect! I will call mine the 

Mark National Standard. I would be 
able to fly through projects and all my 
output would be perfect. Then, one 
day, I’d be put on a project with anoth-
er firm. Now I have to worry about the 
Deke National Standard. That standard 
is so ridiculous! And trying to make 
things built with that impractical Deke 
Standard work with my awesome Mark 
Standard is killing me! I sure wish there 
was a common standard that everyone 
could use…

Value #3
You can share! If your projects are an-

ything like ours at HDR, at some point 
you will share. You may get some exist-
ing drawings or a BIM model to start 
with, or you may provide some back-
grounds to a consultant. Sharing can 
go really well, or not so well. The big-
gest factor in how well it goes depends 
on how many team members are using 
the same standard. Chances are pretty 
miniscule that anyone else will be using 
the Mark National Standard. Chances 
improve a lot if you are using NCS. 

With NCS you would even likely be 
able to share, at least at some level, in 
NBIMS-US-based BIM projects! Since 
NCS and NBIMS-US are related, the 
investment that you have made in the 
NCS is not only protected but gives you 
a leg up as your circle of project part-
ners move towards implementing BIM. 
NBIMS and NCS are being developed 
under the same umbrella organization, 
share people at all levels and share 
common goals. You will see these ef-
forts grow together, not apart.

Get involved in NCS and in NBIMS-
US.! Let your voice be heard as the in-
dustry moves forward!

R. Mark Butler 
Chair, United States National  
CAD Standard®  
Project Committee
HDR ONE COMPANY | Many Solutions

Message from the U.S. National CAD Standard® Project Committee

R. Mark Butler 

CAD standards and BIM standards all living together in 
one place, maybe even in one document! Wouldn’t that 

simplify everything?
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VERSION 2 OF THE NAtIoNAL BUILDING 
Information Modeling Standard-Unit-
ed States™, (NBIMS-US) is in the final 
stages of compilation. Completion is 
scheduled for the end of this year and 
publication is scheduled for early 2012. 
A great deal of effort has been expended 
by the committees, sub-committees and 
working groups. Without the dedication 
of those involved, the update to this in-
dustry transformative document would 
not have occurred. The buildingSMART 
alliance™, the NBIMS-US Executive 
Committee and I extend our gratitude 
to all of those involved for your extraor-
dinary effort in this endeavor.  

The fact that an undertaking of this 
size, magnitude and importance has 
been completed with volunteer labor, 
with people taking time out of their busy 
schedules, is a testament to the strength 
of conviction of those involved.  

A special debt of gratitude is owed to 
the following people. Without their as-
sistance, Version 2 would not have been 
possible:
•	 Henry Green, President of the Nation-

al Institute of Building Sciences, for 
believing in the product and provid-
ing resources and staff when needed.

•	 Deke Smith, Executive Director the 
buildingSMART alliance™ for his 
tireless devotion.

•	 Dominique Fernandez, for keeping 
us within the intent of the Rules of 
Governance.

•	 Mark Butler, Chair of the Implemen-
tation Committee, for always going 
that extra mile.

•	 Stephen Hagen, for chairing the 
Planning Committee meetings when 
I was unable to attend.

•	 John Messner, Co-chair of the Tech-
nical Sub-committee, for his even 
temper and organizational skills.

•	 Richard See, Co-chair of the Techni-
cal Sub-committee, for his ability to 
digest highly technical submissions 
and provide rational guidance.

•	 James Vandezande, Chair of the De-
sign Workgroup, for his dedication 
and leadership.

•	 Tom Soles, Co-chair of the As-
semble Workgroup, for his reliabil-
ity and dedication to the schedule of 
deliverables.

•	 Finith Jernigan, Co-chair of the As-
semble Workgroup, for his dedica-
tion to the process.

•	 Diane Davis, for helping to keep us 
rational and sane.

•	 Bill East, for always asking the point-
ed questions which cause us to de-
bate until consensus is reached.

•	 Andy Smith, for helping us think “out 
of the box”.

•	 Darren Young, for working behind 
the scenes to get things done.

•	 Roger Grant, for his dedication and 
thankless effort.

•	 Mark Palmer, for assistance with 
standards protocol compliance.

•	 Greg Schleusner and Chris Moor, for 
seldom missing a meeting and al-
ways participating.

•	 Kimon Onuma, for having the forti-
tude of his convictions to challenge 
the process.

•	 And last but not least, all of those 
who worked on the committee and 
work groups, and those who submit-
ted ballots, all of whom are listed on 
the NBIMS-US website.
NBIMS-US, Version 2 will be pub-

lished in an electronic document format 
and will be freely accessible through 
the Institute and the buildingSMART 
alliance™ websites. As soon as it is 
published, work on the next version 
will begin and submissions to build-
ingSMART International, for considera-
tion of adoption by other countries, will 
also begin.

Again, thank you to everyone for 
making this endeavor such a success.

David Morris
Chair, National BIM Standard-United 
States™ Project Committee

Message from the National BIM Standard-United States™ Executive Committee

David Morris

The fact that an undertaking of this size, 
magnitude and importance has been completed 

with volunteer labor, with people taking time out of 
their busy schedules, is a testament to the strength 

of conviction of those involved.  
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Cover Story

THE SHEET METAL AND AIR  
Conditioning Contractors’ National 
Association (SMACNA), the Mechani-
cal Contractors Association of America 
(MCAA) and the National Electrical 
Contractors Association (NECA) have 
a long history of collaborating on con-
struction industry issues, from the 
development of business and pro-
ject management products (the Alli-
ance Project Management Manual) to 
working together on job creating and 
energy efficient federal legislative ini-
tiatives. All collaborations are aimed at 
enhancing market opportunities and 
competitive business practices for their 
collective 16,000+ members. The three 
associations routinely communicate 
and partner in addressing federal regu-
latory measures as well, from Occupa-
tional Safety and Health Administration 
(OSHA) issues to federal contracting 
reforms.  

All three associations have made 
great progress educating and informing 
their members about building infor-
mation modeling (BIM). In SMACNA’s 
case, the association established a BIM 
website for members in 2008 with up-
to-date information and resource links. 
SMACNA has developed educational 
papers and programs delivered through 
its website, webinars and face-to-face 
meetings at its chapter and national 
member meetings (SMACNA has 100 
chapters). In two separate studies, 
SMACNA’s industry think tank, the New 
Horizons Foundation, predicted that 
in order to compete successfully in the 
building construction market, heating, 
ventilation and air conditioning (HVAC) 
contractors and sheet metal contractors 
would have to adopt BIM applications. 
It also noted that the industry needs to 
address and resolve BIM software inter-
operability issues.

MCAA formed its BIM Committee 
(BIMC) in 2008 to specifically track BIM 
issues and provide educational solu-
tions for its members. The composi-
tion of the BIMC is intentionally set up 

to reflect the surveyed BIM knowledge 
and experience of its members. For ex-
ample, it contains preeminently quali-
fied BIM experts, a few contractors with 
some BIM experience who want to grow 
that portion of their businesses, and a 
couple of relative novices who feel they 
should know more than they do and 
who act as their companies’ eyes and 
ears on the subject.  

The BIMC is pursuing a number 
of objectives to achieve its education 
mission for MCAA members. These 
include the development of a BIM for 
Mechanical Contractors series of semi-
nars. According to Dennis Langley, 
MCAA Executive Director and liaison 
to the association’s BIM Committee, 
“We still maintain the BIM for Mechani-
cal Contractors title for our members’ 
consumption, but realistically, this is 
a BIM for mechanical, electrical and 
plumbing (MEP) contractors series of 
programs. The content is exactly the 
same for all MEP contractors and when 
we have SMACNA and NECA members 
in our class, we just add cases and ex-
amples from their areas to make the 
material equally relevant to them…

in fact, our registration form for the 
courses has an ‘MEP contractor’ check-
off and SMACNA and NECA members 
get MCAA member rates. It just makes 
sense from both content and an eco-
nomic standpoint for SMACNA, NECA 
and MCAA to co-develop and cross-
market our BIM programs.”

Langley further indicates that 
SMACNA, NECA and MCAA are work-
ing on a couple of other major projects 
in the BIM arena that will go public in 
2012. “Our tripartite coalition is devel-
oping products that will have major 
ramifications for the entire construc-
tion industry and we will expand our 
cast of partners to include a number of 
other major players in the BIM arena.” 
When asked to expand on these pro-
grams and partners, Langley just smiled 
and said, “Stay tuned…”.

NECA has been educating electri-
cal contractors about BIM since 2008. 
Articles about the use of BIM technol-
ogy and project profiles highlighting 
the use of BIM are regularly published 
in NECA’s magazine, electrical Contrac-
tor. In 2009, NECA funded a research 
project that was done by ELECTRI 

Collaborating for Better BIM
By David Morris, Dennis Langley, Tom Soles and Dan Walter

Building information models (BIMs) are assisting the construction teams as they 
build the Palomar Medical Center West, located in escondido, California.
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Collaboration helped ensure these renderings are as complete as possible.
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International, the foundation for elec-
trical construction. It examined the op-
portunities, benefits and challenges of 
BIM.

The involvement of electrical con-
tractors in design-build and BIM has 
been growing steadily. In fact, the 2010 
Profile of the electrical Contractor, a 
bi-annual research profile performed 
by Renaissance Research & Consult-
ing, New York, shows that more than 70 
percent of electrical contractors are en-
gaged in design-build projects.

Last year the three associations en-
gaged the buildingSMART alliance™ in 
a Memorandum of Agreement to work 
together to further open BIM stand-
ards related to their areas of profes-
sional interest. In doing so, they defined 
Model View Definitions (MVD) and In-
formation Delivery Manuals (IDM) in 
accordance with the National Building 
Information Modeling Standard-Unit-
ed States™ (NBIMS-US) for the MEP 

industry sector. That work is underway 
and it’s anticipated that the resulting 
products will become part of future 
NBIMS-US editions.  

The collaborative process contin-
ues with SMACNA, MCAA and NECA’s 
hands-on work in the development of 
NBIMS-US, Version 2. In SMACNA’s 
case, that involves representation on 
the NBIMS Executive Committee, and 
Planning and Project Committees. Tom 
Soles, Executive Director of SMACNA 
Member Services, chaired the NBIMS 
Assemble Workgroup that was respon-
sible for construction assembly ballots 
submitted for the new version, which 
is scheduled for publication at year’s 
end.

Most recently, SMACNA, MCAA and 
NECA formed a task force to address the 
issue of spatial coordination in the MEP 
sector. The result of that task force’s ef-
fort is a new paper that defines stand-
ard and acceptable industry practices 

for spatial coordination (see the sidebar 
below). n

For more information on the Sheet 
Metal and Air Conditioning Contractors’ 
National   Association (SMACNA), go to 
www.smacna.org. For more information 
on the Mechanical Contractors Asso-
ciation of America (MCAA), go to www.
mcaa.org. For more information on Na-
tional electrical Contractors Association 
(NeCA), go to www.necanet.org.

David Morris is Director of Virtual 
Construction for eMCoR Construction 
Services. Dennis Langley is the Director 
of Career Development at the Mechani-
cal Contractors Association of America. 
tom Soles is the executive Director of 
the Sheet Metal and Air Conditioning 
Contractors’ National Association. Dan 
Walter is Vice President and Chief oper-
ating officer for the National electrical 
Contractors Association.

Standard and acceptable InduStry 

practIce for SpatIal coordInatIon

Standard and acceptable industry prac-

tices for spatial coordination performed 

under the contract documents is a collabo-

rative process executed between the pri-

mary installation contractors and overseen 

by the general contractor or construction 

manager. This practice for spatial coordina-

tion seeks to integrate objects, systems and 

components into spaces allocated in the 

contract documents. 

Standard and acceptable industry prac-

tices for coordination does not include add-

ing pipe, duct work, fittings, conduits, cable 

trays, junction boxes or other appurtenanc-

es to remedy spatial constraints. Such work 

falls beyond the scope of what is considered 

standard and acceptable industry practice 

for coordination and will be performed as 

expressly directed pursuant to the terms of 

the contract.  

Achievement of spatial coordination un-

der the contract documents that represents 

standard and acceptable practice in the in-

dustry assumes:

•	 The contract drawings have been fully 

designed and coordinated by the owner 

and/or its design professionals such 

that, if installed as shown on the contract 

drawings, the finished product will result 

in systems operating as designed by the 

owner and/or its design professionals.

•	 Systems fit within the spaces allocated 

on the contract drawings as qualified 

next.

•	 Spatial coordination that is standard and 

acceptable practice in the construction 

industry does not include relocating 

systems from their allotted spaces as 

shown on the contract drawings when 

such relocations require added materi-

als, shop or field labor, or coordination 

time. Any such relocations or alterations 

of components and/or systems may 

compromise the integrity and/or the 

planned performance of the system(s) 

as designed by the owner and/or its de-

sign professionals. Responsibility for the 

integrity and/or planned performance 

of the relocated systems will remain the 

sole responsibility of the owner and/or 

its design professionals.

•	 Depending on the complexity of the pro-

ject, from one to three iterations each 

of clash identification and attempts at 

clash resolution are considered stand-

ard and acceptable industry practice 

for coordination.  Further iterations fall 

beyond the scope of what is considered 

standard and acceptable industry prac-

tice for coordination.

•	 The physical spaces for electrical, me-

chanical, sheet metal and plumbing 

equipment rooms must be adequate to 

allow for the installation of equipment as 

shown on the contract drawings.  All de-

signed spaces must include clearances 

in and around equipment as required 

by the contract documents, applicable 

codes and the equipment manufac-

turer’s specifications. Adequate spaces 

must be included in the design to ac-

commodate incoming and outgoing ser-

vices to and from the equipment and for 

maintenance as required by the contract 

documents. 

Spatial coordination is a cooperative and 

collaborative effort between the design pro-

fessional, owner, general contractor or con-

struction manager and the trade contractors.  

Normal and expected spatial coordination 

performed by the trade contractors after the 

execution of a contract is not design. Rather, 

it is the reflection of the design in a 3D model.  

Trade contractors rely on complete and 

accurate designs when bidding projects in 

order to provide accurate bid pricing.  In 

return, trade contractors, such as those rep-

resented by MCAA, SMACNA and NECA, 

using that design, are able to produce reli-

able models by which the project can be 

constructed in a more efficient, timely and 

cost-effective manner.
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expanding Thought

BIMXML, AN ESTABLISHED BUILD-
ING information modeling (BIM) code, 
has raised many questions about sim-
plified data exchange standards. Even 
so, it has already been used on many 
well-documented and award-winning 
projects to link data with Industry 
Foundation Classes (IFC)-based soft-
ware. BIMXML works. It can help solve 
the deep information exchange prob-
lems that are crippling the building 
industry. And it’s benefiting numer-
ous building owners such as the U.S. 
Department of Homeland Security 
(DHS), the U.S. Army Corps of Engi-
neers (USACE), the U.S. Coast Guard 
(USCG), the U.S. General Services Ad-
ministration (GSA), and the California 
Community Colleges System.

This article highlights the three ba-
sic concepts of BIMXML and provides 
four case study overviews. This will 
help building owners and other stake-
holders gain a basic understanding 

of the repeatable benefits available in 
public and private projects with this 
simple software code. Links to more 
detailed information are available at 
www.bimxml.org.

SImplIfIed data SharIng 
There are three sound footings from 

which BIMXML assists IFC compatibil-
ity while making building data avail-
able on the web in real time:
1. The ability to define general object 

categories; 
2. The ability to link object properties; 

and
3. The ability to create partial object 

models in the BIM cloud.
Extensible Markup Language (XML) 

currently powers the web and allows 
many diverse sets of information to 
be shared on it in real time. BIMXML 
leverages the existing proven stand-
ards of XML to allow building indus-
try data to be shared on the web the 

same way other industries have used 
it to achieve significant productivity 
gains. ONUMA, Inc. created BIMXML 
five years ago and has made it free to 
anyone who is interested in leverag-
ing a 200-line XML code that connects 
almost any web information to the 
global building industry through BIM, 
based on IFC data structures. 

BIMXML describes objects using 
only key, but general, data (for ex-
ample, sites, buildings, floors, spaces 
and equipment). But it allows a vast 
amount of attributes for these objects. 
A company executive or facilities of-
ficer can see buildings on Google Earth 
turn different colors to indicate differ-
ent building requirements or budget 
concerns—for the life of the building. 
The simplicity of BIMXML provides a 
“future proof” value for the data. This 
is exactly what is being requested by 
owners today.   

BIMXML code links geospatial data 
categories to all the sites, buildings, 
floors, spaces and pieces of equipment 
that are referenced in Geospatial Infor-
mation Systems (GIS), such as ArcGIS 
and Google Earth. Google Earth uses 
another markup language, Keyhole 
Markup Language (KML), to organize 
data categories. BIMXML and KML are 
so closely aligned through their use of 
open standards that complex trans-
lation coding is not needed to share 
building information and geographic 
information. Therefore, every item in 
a BIM, right down to a chair, can have 
a geospatial location associated with 
it in real time. The same holds true 
for data in the Construction Opera-
tions Building information exchange  
(COBie). Therefore, all COBie data can 
be georeferenced with BIMXML.

Kimon Onuma, FAIA, states that 
BIMXML is not intended to be a re-
placement for IFC schema but a means 
to easily share data. He explains: “The 
XML schema was developed as an al-
ternative to full-scale IFC models to 

By Bob Smith, PhD and Michael Bordenaro

bImXml: Stepping Forward  
Onto Proven Ground

BIMXML allows non-technical people to use iPads,  iPhones and other web-
enabled devices to log into a secured studio, access secured site data and enter 
simple information about sites, buildings and rooms. the ability to transfer data 
from a spreadsheet into a BIM program using BIMXML allows people who don’t 
even know about BIM to participate in critical BIM business processes.
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simplify data exchanges between vari-
ous architecture, engineering and con-
struction (AEC) applications and to 
connect BIM through web services.”

caSe StudIeS
The u.S Coast guard

U.S. Coast Guard Commander G. 
Scott Gesele, PE, PMP, Chief of Fa-
cilities, Engineering Division, USCG 
Academy, has been benefiting from 
BIMXML for two years. He explains: 
“The USCG spends a lot of time re-col-
lecting the same data. I want the op-
portunity to collect the data once and 
then reuse that data over and over and 
only update the small changes that 
happen. It is a better way to manage 
our facilities.”

According to Commander Gesele, 
the work at the USCG Academy builds 
on the award-winning work achieved 
at the U.S. Coast Guard Headquar-
ters, which won a 2007 American In-
stitute of Architects (AIA) BIM Award 
for a project that used BIMXML-en-
abled technology and processes. In 
six months, new Command Centers 
were designed for each USCG base us-
ing this simple information exchange 
format combined with other innova-
tions. It would have taken more than 
10 times that much time using previ-
ous methods.

At the time of the AIA BIM Award, J. 
M. Brockus, Lieutenant Commander, 
Chief, North Team, USCG, said: “The 
success of this BIM tool paved the way 
for its expansion into whole building 
programming, site planning and de-
sign to support off-cycle crews for the 
Coast Guard’s newest Deepwater Na-
tional Security Cutters.” 
California Community Colleges, 
BIMxMl and gIS

For the California Community Col-
leges System, BIMXML helped create 
71 million square feet of simple BIMs 
that were put on Google Earth in less 
than an hour by transferring existing, 
state-wide facility data into the ONU-
MA System. Using BIMXML, the data 
was then transferred to Revit and other 
programs.

 The California Community Col-
leges System can now use their exist-
ing data in Revit, Google Earth, ArcGIS, 

SketchUp and other BIM programs in-
terfacing with BIMXML. 

Lee Belarmino, Vice President of In-
formation Technology and Bond Man-
agement, San Joaquin Delta College 

and a California Community Colleges 
facilities information point person, 
says: “We have taken California Com-
munity College data that was stored in 

a state-wide repository and rendered 
building information models of all our 
existing buildings. The product has 
opened the world for us. The ONUMA 
System uses web services and open 
standards to share data using standard 
interfaces and with BIMXML Applica-
tion Programming Interfaces to pro-
prietary software.”

Since BIMXML is able to interface 
with GIS, the 71 million square feet of 
BIMs for California Community Col-
leges were accurately located on Goog-
le Earth based on the initial one-hour 
data transfer.
open geospatial Consortium Testbed

BIMXML was also a key part of the 
data transfer method that powered 
the FIATECH award-winning Open 
Geospatial Consortium Web Services 
Phase 4 Demonstration. In the demon-
stration, a simulated dirty bomb was 
said to explode in a container ship in 
New York Harbor. Emergency response 
activities were coordinated in real 
time, allowing for:
•	 The selection of the best building 

for a temporary hospital;
•	 Medivac helicopter flight plans to 

be mapped based on prevailing 
wind conditions; and

Using BIMXML on an iPhone or other mobile devices, it is possible to drill down to 
the room level, look at 2D and 3D images of the space and the objects in it. then, as 
shown here, users can generate reports about the room and the objects in real time.

The success 

of this BIM tool 

paved the way for 

its expansion into 

whole building 

programming, 

site planning and 

design.
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•	 Federal Aviation Administration 
(FAA) flight paths to be altered to 
avoid the toxic air as it drifted from 
the bomb site.
Other building and geographic in-

formation was also shared.

The Department of homeland 
Security

The Department of Homeland 
Security has used BIMXML to vali-
date design data for a 500,000 square 
foot portion of its St. Elizabeth’s 

Headquarters in Washington, D.C. The 
GSA’s space requirements were cap-
tured in an Excel spreadsheet that is a 
simplified version of the BIMXML data 
structure. Using BIMXML, the data 
was imported into the ONUMA Sys-
tem where quick spatial configurations 
were created to confirm space needs 
were being met. Then BIMXML was 
used to export data from the ONUMA 
System to Revit and SketchUp. The ar-
chitects, HDR, Inc., did not even need 
to know how to code BIMXML. They 
received reliable, validated data in a 
BIM format that they could work with 
immediately.

for more InformatIon
For the transcript of an interview 

with Kimon Onuma, FAIA, by the au-
thors and links to other information 
about BIMXML, please go to www.
BIMXML.org. n

Bob Smith, PhD, is Professor emeri-
tus at California State University. Smith 
and Michael Bordenaro are co-found-
ers of the BIM education Co-op™.

California Community College facilities officers are able to use the BIMXML 
capabilities embedded in the oNUMA System to transfer data from many 
authoring programs to many management programs. BIMXML data formats, 
based on IFC formats, allow the integrity of the data to remain consistent through 
many data sharing processes.



Fall 2011  21

Case Studies / Best Practices

EVERYONE WHO IMPLEMENTS BUILDING 
information modeling (BIM) on a project 
experiences that feeling of uncertainty: 
a new project is starting, a new project 
team is forming and there are many 
unknowns. During this period, it can 
be difficult to develop well-conceived 
plans for the overall BIM strategy, yet this 
early project stage is the most important 
time for creating a plan that will guide 
the modeling initiative toward achiev-
ing the ultimate project goals. When 
well planned, the early modeling tasks 
develop the information that is needed 
by downstream project activities and the 
project can gain maximum benefit from 
BIM implementation.

To address the challenges faced by 
project teams in the early stages, a two-
year research initiative was performed 
by the Computer Integrated Construc-
tion Research Program at Pennsylvania 
State University (Penn State). The team 
then developed a structured planning 
procedure that project teams can use to 
consistently create comprehensive BIM 
project execution plans. The procedure 
was developed by interviewing many 
industry experts, reviewing publications 
and working with project teams to un-
derstand their challenges and planning 
techniques. Ultimately, we developed 
a planning procedure that teams can 
use to plan the implementation of BIM 
throughout the project life-cycle. 

a bIm proJect eXecutIon 
plannIng procedure

The BIM project execution planning 
procedure includes four steps (fIgure 
1): 
1. Identify high-value BIM uses during 

project planning, design, construc-
tion and operational phases; 

2. Design the BIM execution process by 
creating process maps; 

3. Define the BIM deliverables in the 
form of information exchanges; and 

4. Develop the infrastructure in the form 
of contracts, communication proce-
dures, technology and quality control 
to support the implementation.

A core concept that we used within the 
guide is the concept of “beginning with 
the end in mind”. To leverage this concept, 
the team needs to first consider the end 
use goals for the project information. This 
is not the typical planning approach that 
we saw on projects where the early par-
ticipants tended to be more focused on 
the current task and what they needed to 
model to complete their own work instead 
of focusing on the information needs 
throughout the entire project life-cycle.

To consider downstream information 
needs, we identified a variety of current 
BIM uses in practice. In total, we docu-
mented 25 BIM uses, including design 

authoring, 3D coordination, 4D mod-
eling, cost estimating and asset manage-
ment (fIgure 2). Brief descriptions of 
each BIM use were also developed along 
with a template BIM Use Selector work-
sheet to guide project teams through the 
selection of the most appropriate uses for 
BIM on their project.

Another important concept within 
the procedure is to focus on integrating 
BIM into the process through the use 
of detailed process mapping. While this 
is not a typical method used by project 
teams, we have found that it is very help-
ful for allowing everyone on the team to 
analyze the process that they will use for 

a Structured planning procedure for bIm
By John I. Messner, PhD

Figure 1. the four step BIM project execution planning procedure. the third 
column shows some images from the guide. the fourth column is a representation 
of the guide.

Figure 2. BIM uses with operational uses shown first for planning purposes. 
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their tasks. It also makes it easy for the 
team to organize and communicate the 
high-level integration of the process. Fi-
nally, it helps to identify the critical infor-
mation exchange points in the process. 
High level templates and more detailed 
process maps for BIM uses are available 
as a starting point for project teams (fIg-
ure 3).

Once critical information exchange 
points are identified, the project team 
can define the content and appropri-
ate level of model development for each 
exchange. A template spreadsheet was 
developed for this purpose. It is impor-
tant to note that the documentation of 
the details related to information ex-
changes is one of the primary roles of the 
National Building Information Modeling 
Standard-United States™ (NBIMS-US). 
As more exchanges are documented and 
defined, the task of defining the level of 
development for them will become eas-
ier for project teams.

Finally, the project level infrastruc-
ture needs to be defined to support the 
execution process. This includes the 
technical infrastructure elements, such 
as computer hardware and software, but 
also many other elements such as the 
communication procedures, contract-
ing, quality control and staffing. A tem-
plate project execution plan has been 
developed for teams to easily document 
their planning elements in each category.

SucceSS traItS
After developing the procedure, it 

was tested through implementation with 
seven project teams and through imple-
mentation in three owner organizations. 
Through an analysis of these case stud-
ies, we identified several core best prac-
tices related to BIM project execution 
plans. These include the following:
1. Each project team needs a BIM 

champion;
2. Owner involvement is critical 

throughout the entire process;
3. It is essential that the project team 

fosters an open environment of shar-
ing and collaboration;

4. The BIM project execution planning 
procedure can be adapted to different 
contracting;

5. The BIM plan should be treated as a 
living document;

6. Once an initial plan is developed, it 
must be reviewed regularly; and

7. The appropriate resources must be 
made available to ensure planning 
success.
Details regarding the planning proce-

dure are documented in the BIM Project 
execution Planning Guide. There are a 
series of template documents that align 
with the steps in the guide that make it 
much easier for a team to develop their 
execution plan. All of these documents 
and templates are available at bim.psu.
edu at no cost. The documents have also 
been submitted for consideration as prac-
tice documents within NBIMS, Version 2. 

hoW can you Implement the 
procedure?

You can use this guide to plan BIM 
implementation on your next project 
or plan the implementation of BIM 
within your organization. Owners may 
also wish to consider the adoption of 
a requirement that their project teams 
complete a BIM project execution plan 
to ensure that the team has thought 
through the important issues related to 
BIM and documented their decisions for 
future project team members. It is also 
important to note that our research team 
at Penn State is currently developing a 
companion guide specifically focused on 
BIM implementation for owners. 

concludIng remarKS
We know that BIM can provide 

significant project benefits when 

properly planned and implemented. 
To be successful, the team must be 
devoted to collaborating and planning 
the detailed implementation of BIM. 
There is also a need to begin with the 
end in mind, by finding the ultimate 
information needs and developing a 
strategy to ensure that accurate infor-
mation is developed and delivered in 
a timely manner with the appropriate 
level of detail. 

The BIM Project execution Plan-
ning Guide was developed to help 
teams more easily create comprehen-
sive plans that will make BIM imple-
mentation easier and maximize the 
value to the project. n

the buildingSMARt Alliance™ project 
that developed this planning procedure 
was sponsored by the Charles Pankow 
Foundation, the Construction Industry 
Institute, the Penn State office of Physical 
Plant and the Partnership for Achieving 
Construction excellence (PACe). I’d like 
to thank these organizations, our advi-
sory board members and offer a special 
thank you to the coauthors of the guide:  
Craig Dubler, Chimay Anumba, Shane 
Goodman, Colleen Kasprzak, Ralph Krei-
der, Robert Leicht, Chitwan Saluja and 
Nevena Zikic.  

John I. Messner, PhD, is Associate 
Professor of Architectural engineering 
at the Pennsylvania State University. 
He can be reached at: jmessner@engr.
psu.edu.

Figure 3. A template of a Level 1 BIM process map. one process node has been 
expanded to illustrate the type of information that is included on a process map.
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economics

THE ARCHITECTURE, ENGINEERING AND 
construction (AEC) industry is at the 
tipping point of a significant change 
borne of the growing adoption of build-
ing information modeling (BIM). How-
ever, to go beyond BIM as just another 
documentation tool or a new way to 
coordinate building systems requires 
a conscious effort to engage the entire 
project team in a new process. This will 
help achieve a higher order of success 
in BIM implementation. 

When BIM was first introduced, 
the “low hanging fruit” was to use it 
for coordination and clash detection 
where geometrical relationships were 
the primary focus. As industry use ma-
tures, there is a growing recognition 
that much greater value can be derived 
from BIM through the collaborative use 
of the information carried in the model 
downstream for model-based quan-
tity takeoff, estimating and schedule 
optimization, to name a few. Current 
trends in alternative project delivery, 
such as design build and integrated 
project delivery (IPD) now contractu-
ally require an increased level of col-
laboration throughout the life-cycle of 
a project. The use of BIM, whether done 
well or poorly, can impact how effec-
tively teams exchange information and 
whether value is truly maximized for 
the project and client.

The following case study describes 
some of the challenges a design/build 
team at Turner Construction Compa-
ny faced and the procedures and tools 
the team introduced for streamlining 
the preconstruction and construction 
process. 

Implementing a collaborative BIM 
execution plan starts with the team. 
The BIM execution plan is a reflection 
of the individuals involved and their 

roles and responsibilities. In this case 
study, Turner and Callison partnered for 
a design-build project. Turner provided 
guidance on BIM execution planning 
for the span of the project life-cycle. 
The design and construction teams 
worked to define the processes and 
workflows, to streamline the decision 
making process and to plan project and 
delivery schedules in order to produce 
high quality, consistent deliverables.

Several contractual guides were im-
plemented to structure the process and 
deliverables. The BIM execution plan 
and the detailed Model Progression 
Specification, which was based on the 
American Institute of Architects (AIA) 
document e202–2008 BIM Protocol 
and the Associated General Contrac-
tors (AGC) ConsensusDoCS 303, were 
used to define the appropriate uses for 
BIM on the project along with a detailed 
design. They were attached to the con-
tract between the design team and the 
design-build contractor. 

Once the plan is created, the team 
can follow and monitor their progress 
against this plan to gain the maximum 
benefits from BIM implementation. 
These documents provide a framework 
of expectations for the project team to 
work within. The key to smooth execu-
tion is a clear understanding and a mu-
tual agreement of expectations at the 
start of the project. 

Model standards were established 
for file naming conventions, fam-
ily naming conventions and type pa-
rameters. Family naming conventions 
proved to be the key to synchronize 
the model content for downstream use. 
Standardization resulted in a highly-
organized, logical model structure that 
could be understood by the entire team. 
Instead of spending time tracking down 

files and model components, the co-
ordination of file naming conventions 
meant that the entire team knew what 
information should be located in which 
file. Similarly, establishing a standard 
for family naming conventions and 
type parameters meant that less time 
was spent understanding the model 
naming. This meant more time could 
be spent reviewing the quantities ex-
tracted from the model.

Because it was planned that the 
design team’s model would be used 
for estimating purposes, a family 
naming structure was used based on  
UniFormat™ 2004. This hierarchical 
naming convention sorts from general 
to specific, allowing the estimators and 
the design team to have a more trans-
parent understanding of the model. 
With Revit as the modeling software, the 
families are sorted alphabetically. For 
the design team, it is easiest to use the 
correct family if it is easy to find within 
the drop-down component tools. Simi-
larly, by integrating uniform informa-
tion into the naming, the design team 
is able to keep in mind the assembly 
breakdown of the model. This helps 
the design team think about the com-
munication of critical dimensional and 
detailed relationships between trades. 

The detailed hierarchical family 
naming also ensures that the team is 
modeling with the correct family by 
storing all of the detailed information at 
the highest level. Rather than nestling 
information deep within the family’s 
parameters, where information is often 
ignored, the family naming conven-
tion keeps all of the information at the 
highest level of interaction. The other 
parameters can then be utilized for 
reference information, rather than pri-
mary identification.  Similarly, because 

By Viktor Bullain and Jennifer Downey

the Importance of planning in 
Implementing a collaborative 
bIm execution plan 
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the desired quantity type (for example 
square foot or linear foot) is identified 
by the team early in the process, the 
desired family category can be used by 
the modeling team. In this case it’s the 
design team. 

All too often, modelers use family 
categories that do not report desired 
quantities. For example, a ceiling can be 
modeled using a ceiling family but also 
easily could be modeled using a floor, 
roof or curtainwall family. Revit quan-
tities are derived differently depending 
on the family category as well as the 
variations in the parameters available 
within that modeled object. If intent is 
defined early in a project, the team can 
work with this goal in mind. 

Views and schedules were set up 
based on these same naming conven-
tions, allowing for rapid review of the 
model within these categories. This 
also enabled communication within 
the model itself. The design team did 
not issue a 2D documentation deliver-
able prior to 50 percent design devel-
opment, and instead communicated 
with the entire project team, including 
the owner, through the model itself. 
Because the model contains addi-
tional information, they were able to 
review early design intent without the 
use of time-consuming annotation. 
Instead, the team could continue to 
develop the design in a way that the 
entire project team could understand.  
This resulted in a higher quality design 
deliverable.

Model review was expedited because 
the team understood the model break-
down and the model was created with 
the review in mind. Turner’s estimating 
team was able to reduce its design de-
velopment estimating review time by 
half, from two weeks to one week. By au-
tomating low-level processes, the team 
members could spend more time re-
viewing the information for consistency 
and applying their knowledge to the 
cost information. Automating counting 
processes also can reduce the error-po-
tential of the same manual process.

Understanding the way that the in-
formation is acquired, the BIM-savvy 
estimator can quickly review the in-
formation, understanding the way the 
program determined the dimensional 
analysis. 

Using additional tools such as Solibri 
and Vico Office Suite, the estimators 
continued their analysis to understand 
the model and scope further based on 
a design model that is used for coor-
dination and drawing production. For 

example, using the model compari-
son ruleset in Solibri, an estimator can 
quickly review the changes in a model 
from one version to another. This also 
enables the estimator to communicate 
the scope clearly and quickly with the 
owner and project team. 

The design model also served as the 
starting point for a detailed construc-
tion model. The information from the 
model during the construction phase 
helps determine the flow of construc-
tion with minimal interruptions and 
helps optimize crew sizes for maxi-
mized production rates.

The team was able to compress 
the design and construction schedule 
by eliminating the need for multiple 
models for design documentation, 
estimating and scheduling. Reduc-
ing turnaround time is only one of the 
benefits to standardizing model nam-
ing. The standardized modeling ap-
proach helps improve overall model 
communication for the entire team 
and drives productivity to the field. 
The AEC industry is moving to the next 
level of integration. Collaborative pro-
ject teams have the potential to lead 
the way in defining the standards for 
a more cost-effective and predictable 
project delivery. n

Viktor Bullain is the Manager of Virtual 
Design and Construction at turner Con-
struction Company. Jennifer Downey is a 
Manager for Integrated Building Solutions 
at turner Construction.

The BIM execution 

plan is a reflection 

of the individuals 

involved and their roles 

and responsibilities.
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lifecycle / Technology Spotlight

MOST ARCHITECT, ENGINEER, CONTRACTOR, OWNER 
and operator (AECOO) professionals are familiar with Mas-
terFormat® and UniFormat™ but the 15 tables that com-
prise OmniClass™ may still be a mystery. However, this is 
changing as the National Building Information Modeling 
Standard-United States™ (NBIMS-US). incorporates this 
faceted classification system as a reference standard. 

faceted claSSIfIcatIon 
Faceted classification is different from a traditional enu-

merative classification. In enumerative classification, such 
as the Dewey Decimal System, subjects are arranged in a 
single large hierarchy, with every specialized subject having 
its own location. 

In faceted classification, multiple hierarchies are used 
that can each describe an object from a different point of 
view, and several may be applied to a single object to provide 
an enhanced classification. This allows for user-directed 
exploration, where a large data set is progressively filtered 
through the user’s various choices, until arriving at a man-
ageable set that meet the user’s criteria. 

Instead of sifting through a pre-determined hierarchy, the 
items are organized on the fly, based on their inherent qual-
ities. As a result, hierarchies in a faceted system can be sim-
pler and have fewer possible conflicts. This provides more 
ways to analyze information. 

groWIng acceptance of omnIclaSS
OmniClass has recently become a requirement in many 

building information modeling (BIM) exchanges, including 
the Construction Operations Building information exchange  
(COBie). It is used to develop Information Delivery Manuals 
(IDM) and BIM use cases. It has also become a data standard 
required by many federal agencies, including the U.S. Depart-
ment of Veterans Affairs (VA), the U.S. General Services Admin-
istration (GSA), and the United States Coast Guard (USCG). The 
U.S. Department of Defense (DOD) recently expressed interest 
in employing OmniClass to classify assets and has taken the 
lead in review of Tables 11 and 12, which classify whole facilities. 

uSe of omnIclaSS
OmniClass is useful for many applications, from organiz-

ing product materials to providing a classification structure 

for electronic databases and BIM. Its tables organize the 
built environment’s activities, resources and actors. From a 
project perspective, it can be used to define and organize the 
who, what, where, when and why, as well as the “to whom”, 
of BIM. It can also provide guidelines for information col-
laboration and project data management.

By combining the tables, one can develop standardized 
BIM-based information, reducing the often ad-hoc nature 
of project information management. This ongoing develop-
ment work also allows the industry to better inform software 
vendors as to the data and data structures necessary for au-
tomation and BIM collaboration.

omnIclaSS deVelopment
OmniClass was initially developed as a draft for comment 

in 2001, with a major revision published in 2006. Under the 
current review process, half of the OmniClass tables are re-
viewed every two years. The current review cycle will con-
clude in June 2012.

Updates to the tables scheduled for review are developed 
by Working Groups (WG) formed under the OmniClass De-
velopment Committee. Much of the work to produce the 
updates deals with harmonization, reducing overlap in the 
tables and new content to support BIM and other infor-
mation needs. The OmniClass Development Committee is 
made up of volunteer members who represent a wide variety 
of AECOO organizations, coordinated by the Construction 
Specifications Institute (CSI) and Construction Specifica-
tions Canada (CSC). OmniClass development reflects CSI 
and CSC’s collaboration with industry groups to provide 
a tool for data organization and normalization for BIM in-
teroperability and information management.

nbImS ballotIng
The 15 OmniClass tables are:
Table 11 - Construction Entities by Function
Table 12 - Construction Entities by Form
Table 13 - Spaces by Function
Table 14 - Spaces by Form
Table 21 - Elements
Table 22 - Work Results
Table 23 - Products
Table 31 - Phases

OmniClass: 
classifying the built 
environment
By Dianne Davis, CSI, BSa, LCI  and Greg Ceton, CSI, CDT 
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Table 32 - Services
Table 33 - Disciplines
Table 34 - Organizational Roles 
Table 35 - Tools
Table 36 - Information 
Table 41 - Materials
Table 49 - Properties
Six OmniClass tables that were updated as part of the 

2008-2010 review cycle are being balloted for inclusion in 
Version 2 of NBIMS. Descriptions follow.

Table 13 - Spaces by Function saw several classifica-
tions harmonized, including systems from the GSA, Building 
Owners and Managers Association International (BOMA), 
International Facility Management Association (IFMA), 
ASTM International, the American Society of Heating, Re-
frigerating and Air-Conditioning Engineers (ASHRAE) and 
International Code Council (ICC). 

Table 23 – Products was significantly expanded during 
review to support the facility management needs of fed-
eral agencies and the classification and terminology needs 
of construction information providers. Its content was re-
fined to more tightly reflect product classes. The table has 
been aligned with the United Nations Standard Products 
and Services Code® (UNSPSC) and supports internet product 
searches.

Table 32 - Services was updated to support classification 
of contracted services, without dropping to the level of tasks. 
This reflects the need for flexibility to support various proj-
ect types and changing life-cycle requirements. It still main-
tains a useful breadth of classification.

Table 36 – Information was expanded to support the 
needs of BIM data and reflect the information types required 
by the many participants in a project, such as owner require-
ments and site and facility data.

Tables 21 and 22 were updated to reflect recent changes 
in the CSI/CSC publications on which they are based. Table 
22 - Work Results incorporates changes from the MasterFor-
mat® 2011 Update, while the contents of Table 21 - Elements 
correspond to the 2010 edition of UniFormat™. Though 
the numbering is different, there are one-to-one relation-
ships between most of the content and structure of Uni-
Format™ and Table 21, and MasterFormat® and Table 22. 
However, there is some content in both UniFormat™ and 

MasterFormat® that is not an element or work result, so it 
is not included in their respective OmniClass tables. Most 
of that content is other types of project information need-
ed for MasterFormat® and UniFormat’s™ primary applica-
tions. In OmniClass, that content is addressed in Table 36 
- Information.

The rest of the OmniClass tables are being reviewed as 
part of the current review cycle.

Table 11 - Construction Entities by Function and Table 
12 - Construction Entities by Form both deal with signifi-
cant, definable units of the built environment comprised of 
elements and interrelated spaces and characterized by func-
tion and form. These tables are used to classify whole facili-
ties and complexes.

Table 14 - Spaces by Form classifies the basic units of the 
built environment delineated by physical or abstract bound-
aries and characterized by their physical form. One ordin-
arily thinks of spaces as rooms, but OmniClass space tables 
stretch to include outdoor spaces such as parks and spaces 
important to geospatial applications like election districts.

Table 31 - Phases classifies the principal segments of a 
project’s life-cycle. The latest review work on Table 31 has 
resulted in a more spare classification for phases than was 
presented in the 2006 version of the table.

Table 33 - Disciplines and Table 34 - organizational 
Roles classify the participants who perform the services that 
occur during the life-cycle of a facility from two different 
perspectives. The Disciplines table is focused on individu-
als’ education or training, while Organizational Roles is built 
around the functional positions occupied by those same 
participants.

Table 35 - Tools classifies the resources used to develop 
the design and construction of a project that do not become 
a permanent part of the facility.

Table 41 - Materials classifies substances used in con-
struction or to manufacture products and other items used 
in construction. These substances may be raw materials or 
refined compounds. This table essentially contains a list of 
possible values for a property material.

And finally, Table 49 - Properties classifies characteristics 
of all construction entities. This table is focused chiefly on 
the organization of properties and identifies the most com-
monly shared properties, chiefly as examples of the classes 
that compose that hierarchy. 

If you are interested in OmniClass development, contact 
Greg Ceton at gceton@csinet.org. n

Dianne Davis, CSI, BSa, LCI, is Vice Chair of the omniClass 
Development Committee, IDM technical Chair and is a Board 
Member of the buildingSMARt alliance™. She has more than 
20 years of experience in technologies related to BIM. Contact 
her at d.davis@aecinfosystems.com.

Greg Ceton, CSI, CDt, is Director of technical Services at the 
Construction Specifications Institute (CSI) and is the omni-
Class Secretariat. Ceton is trained as a librarian and attorney, 
and has significant experience in information architecture, 
classification and knowledge management.
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lifecycle / Technology Spotlight

THE AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)  
has been at the forefront of interoperability since 1998, driv-
ing forward with electronic data interchange (EDI), adopting 
the CIMSteel1 Integration Standard (CIS/2)as an open standard 
for the structural steel industry and being at the center of the 
building information modeling (BIM) revolution as it continues 
to grow. Over time however, the landscape of software interop-
erability and integration within the steel industry has changed 
dramatically, to the point that the industry now finds itself ask-
ing, “Do open standards matter?”

Does a decade of progress mean interoperability is no longer 
a concern for the structural steel industry? Not even close. But 
the means and methods are changing and, as such, the role of 
AISC needs to change too. 

This article will explain what AISC is doing to move interop-
erability forward, including a novel approach to data exchange 
based on satisfying workflow processes described in the steel in-
dustry’s Information Delivery Manual (IDM). Just as AISC’s ini-
tial work served as an example for other industries, so too might 
this approach.

InteroperabIlIty In a SIlo
CIS/2 emerged from the efforts of the University of Leeds and 

The Steel Construction Institute in Great Britain. AISC adopted 
CIS/2 in 1998 and invested heavily in making it “the” data ex-
change standard for structural steel. The structural steel indus-
try was among the first to adopt 3D modeling tools throughout 
its supply chain and by working with software vendors, educat-
ing the market and promoting the benefits of EDI, CIS/2 was 
embraced. It became a major success, improving productivity 
and positioning the steel industry at the forefront of interoper-
ability and what was later to be called BIM.

CIS/2 is focused exclusively on data exchange within the 
structural steel industry, from design and analysis to detailing 
and fabrication. Other materials were not considered in the 
schema. Within the “steel silo”, CIS/2 has reached a plateau, with 
technological advances and end user requirements testing its 
limits, and software providers adopting other (proprietary) ways 
to share data. In fact, proprietary, point-to-point data exchanges 
through application program interfaces (APIs) are becoming the 
norm in the structural steel industry, even while CIS/2 and other 
open standards remain in use. End users now find themselves 
with a diverse selection of exceptionally high-quality data 
exchanges to choose from.

The reason for the diversity is simple: interoperability is 
market driven. Software vendors want a return on programming 
investment. Yet, open standards are too slow to evolve, are 
governed by the lowest common denominator, are expensive and 
time consuming to implement and none can currently exchange 
all the data users need or want. By matching the market need 

with an array of possible solutions, the software company is able 
to respond faster and more effectively to their clients.

So, do open StandardS matter?
What chance do open standards have in this kind of envi-

ronment? Does it matter how data is exchanged, as long as it’s 
exchanged? 

As BIM adoption spreads, other design and construction 
industry segments find themselves searching for effective data 
exchange solutions. Interoperability has become the Holy Grail 
as project teams strive for multi-discipline models and the abil-
ity to seamlessly exchange data between architects, engineers, 
contractors and a multitude of subcontractors. To solve this is-
sue, a general industry migration toward the buildingSMART 
alliance’s™ Industry Foundation Classes (IFC) is already under 
way. IFC is an industry-wide open standard and the structural 
steel industry, with its assortment of data exchange solutions, 
finds itself needing to choose a direction.

At first glance, it seems wise to let the market fight it out and 
determine the outcome. But this kind of capitalist interoperabil-
ity doesn’t serve the industry well in the long term. A professional 
organization such as AISC has the responsibility and obligation 

By Chris Moor

Do Open Standards Matter?  
the evolution of Interoperability

this photo of the 2011 award winner is an example of how 
AISC and the structural steel industry continue to drive BIM 
and interoperability forward. Just as real projects are multi-
discipline, BIM needs to be too.
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to listen to the needs of the industry, listen to the software ven-
dors, understand the broader implications and then lead. 

The bottom line is that open standards will never be able 
to exchange all the data that two programs could exchange, or 
indeed that a client wants. In essence, open standards don’t 
support innovation or creativity. Perhaps it’s a paradox to then 
state that accepting this fact is actually key to understanding 
that open standards do matter. Software vendors, perhaps de-
spite their actions, will always prefer a single standard to write 
to, so long as it can help them meet their needs and satisfy 
market requirements. A single standard means software ven-
dors can reduce programming effort and reduce maintenance 
requirements by not having to support multiple proprietary 
exchanges. As long as the limitations are known, then solu-
tions can be found. In the end, the formula for marketplace 
success is simple: 

open Standard + Proprietary Enhancements = State of the art

The success of the formula is tied to constant improvement 
in the quality and range of data within the open standard while 
leveraging the proprietary aspects to provide supplemental data 
and competitive advantage where it’s needed.

an open future
Reflecting on AISC’s experience with CIS/2 uncovers three 

major lessons:
1. Interoperability takes significant investment. Not just dol-

lars but also time and resources. AISC, software vendors and 
industry volunteers invested a huge amount of time in choos-
ing CIS/2 and then making it work. It paid off but it wasn’t 
cheap.

2. Interoperability can’t be done alone. The construction in-
dustry’s use of technology doesn’t resemble how it looked a 
decade ago. Every segment of the construction industry is 
invested in BIM and as such, must work together to adopt, 
promote and facilitate open standards through organizations 
such as the buildingSMART alliance™.

3. Interoperability needs open standards and open standards 
need to be more agile and flexible. Market requirements shift 
rapidly and consensus standards move incredibly slowly. To 
be successful, mechanisms need to be in place to enable 
changes to the standard to be brought to market more rapidly. 
Understanding this, AISC has evolved its strategy to main-

tain the steel industry’s leadership in BIM and interoperability. 
At the core of any future development are IFCs but while inter-
operability itself is technical, successful adoption relies heavily 
on accessibility, education and promotion. This can’t be done in 
the “steel silo” again, so emphasis is placed on working with in-
dustry partners and affiliated organizations to build momentum 
for IFC adoption throughout the construction industry. We must 
also ensure that software vendors can satisfy market demands 
by using IFC over proprietary exchanges.

Technically, the short term goal is to ensure data can be ex-
changed as needed utilizing any type of data exchange available 
(proprietary or open and including CIS/2). For the longer term, 
these exchanges will be documented for inclusion in an open 
and accessible IFC solution. 

The foundation for this is an Information Delivery Manual 
(IDM), a fundamental requirement for IFC implementation. The 
IDM for steel is a basic description of the workflows, processes, 
roles and software within the industry and summarizes transac-
tions that occur and data that is exchanged at each stage of the 
development of a steel construction project. The IDM is a plat-
form for developing Model View Definitions (MVDs), which are 
then used for implementation of actual IFC exchanges. 

AISC uses the IDM beyond its intended use: as a living and 
evolving document to understand data exchanges, identify 
problem areas and gaps, and then find ways to solve them. It’s 
an incredibly valuable tool that now sits at the heart of all the 
interoperability objectives for the steel industry and ensures that 
in the long run, for the structural steel industry, open standards 
do, indeed, matter. n

Chris Moor is the Director of Industry Initiatives at the Ameri-
can Institute of Steel Construction.
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education and Training

BUILDING INFORMATION MODELING 
(BIM) is the modeling approach of 
choice in many leading design and con-
struction companies. To properly equip 
students with the BIM skills demanded 
by the design and construction indus-
try, many schools are introducing BIM 
in their curricula and hiring new faculty 
based on their expertise in BIM.

The extent of BIM implementation in 
architecture and construction curricula 
at universities in the United States (U.S.) 
has not been fully determined yet. Infor-
mation about the current state of BIM 
education would be helpful to both the 
industry and to academia. Therefore, 
the aim of this study, conducted by the 
University of Florida, was to use a sur-
vey instrument to evaluate the current 
implementation of BIM into curricula 
and to identify trends in the teaching 
of BIM in architecture and construction 
education programs.  

bacKground
Colleges and universities in the U.S. 

recognized the need for computer aided 
design (CAD) and began implement-
ing CAD courses into curricula in the 
1980s. Although CAD has been one of 
the primary design tools, BIM is being 
used more because of its capabilities. 
Colleges and universities are restructur-
ing curricula to reflect this change from 
CAD to BIM. Students do not need to 
know CAD to learn BIM; once they learn 
BIM, they easily extract 2D drawings out 
of their models. 

With the increased utilization of 
BIM in the architecture, engineering 
and construction (AEC) industry, its 
incorporation into architectural and 
construction programs has been vital 
for the advancement and preparation 

of students. Students are expected to 
understand project drawings, quantity 
take-offs, cost estimating and schedul-
ing. One of the largest challenges fac-
ulty face in teaching BIM is promoting 
integration of different areas within the 
curriculum. 

methodology
A survey was developed to investi-

gate the implementation of BIM into 
existing architecture and construction 
curricula. The survey was made acces-
sible in fall 2010 to invited respond-
ents from the Association of Collegiate 
Schools of Architecture (ACSA) and the 
American Council for Construction 
Education (ACCE) via the online sur-
vey tool Zoomerang™. Responses were 
received from 43 out of 119 ACSA insti-
tutions surveyed (36 percent response 

rate) and from 38 out of 70 U.S. ACCE 
institutions surveyed (54 percent re-
sponse rate). 

reSultS
Demographics

A majority (82.5 percent) of the ACCE 
respondents and about half (51 percent) 
of the ACSA respondents stated that 
their school had between 101 and 400 
students. Nearly half (47 percent) of the 
respondents from the ACSA schools indi-
cated that their BIM faculty held an “Ad-
junct” position, while half (50 percent) 
of the respondents from ACCE schools 
stated their BIM faculty held a “Tenure 
Track” position (fIgure 1). Note that re-
spondents were asked to select “all that 
apply” when answering this question.

Thirty-seven ACSA schools and 12 
ACCE schools had BIM faculty with a 

Implementation of bIm into 
architecture and construction 
educational curricula
By Maya M. Joannides, Raja R.A. Issa and Svetlana Olbina

Figure 1. employment status of the faculty teaching BIM.
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background in architecture, while 20 
ACCE and three ACSA schools had BIM 
faculty with a background in construc-
tion. Note that respondents were asked 
to select “all that apply” when answer-
ing this question. 

A majority (78 percent) of the re-
spondents from both the ACSA and 
ACCE schools stated that BIM was im-
plemented in their curriculum, with 67 
percent of the ACSA and 53 percent of 
the ACCE schools indicating that their 
program had a BIM-dedicated course as 
part of their existing curriculum. 

About a third (31 percent) of the 
ACSA and a fifth (20 percent) of the 
ACCE schools indicated that they had 
one class implementing BIM (fIgure 
2). Nearly half the ACSA (44 percent) and 
more than a third of the ACCE respond-
ents (37 percent) stated that their pro-
gram offered two or three classes that 
implemented BIM. Seventeen percent 
of the ACCE and 5 percent of the ACSA 
respondents stated that their program 
had not implemented BIM in classes.

Twenty-one ACCE and nine ACSA 
schools implemented BIM in their fresh-
man and sophomore classes. BIM was 
implemented in the junior and senior 
classes at 26 ACSA and 27 ACCE schools. 
The largest difference was found in the 
responses related to BIM implementa-
tion at the graduate level. Sixteen ACSA 
and five ACCE schools implemented 
BIM in their graduate level classes. Note 
that respondents were asked to select 
“all that apply” when answering this 
question.

bIm, SchedulIng and eStImatIng 
SoftWare taught

Autodesk® Revit was the BIM software 
taught in the majority of the schools (in 
37 ACSA and 30 ACCE schools). Gra-
phisoft’s® ArchiCAD was taught in five of 
both the ACSA and ACCE schools (fIg-
ure 3). VICO software was taught by 
three respondents from ACCE schools. 
Responses for “other” BIM software 
taught included Digital Project™ and 
Tekla. Note that respondents were asked 
to select “all that apply” when answer-
ing this question.

Primavera and/or SureTrak were the 
scheduling software taught in 64 per-
cent of the ACCE and in 13 percent of 

ACSA schools, while Microsoft® Project 
was taught in 29 percent of the ACCE 
and 26 percent of the ACSA schools. 
More than half (59 percent) of the ACSA 
schools respondents stated that no 
scheduling software was taught in their 
curriculum. 

The majority (69 percent) of the con-
struction schools taught Excel-based 
software, Timberline’s Precision Soft-
ware and On-Screen Takeoff® estimat-
ing software in their estimating classes. 
Fifty-seven percent of the respondents 
from the ACSA schools stated that they 
did not teach estimating software. Re-
sponses for “other” estimating software 
taught included Autodesk® Quantity 
Takeoff, MC², Heavy Construction Sys-
tems Specialists, Inc.’s HeavyBid system, 
Building Systems Design, Inc. and Quick 
Bid software. 

type of bIm ImplementatIon
More than half (59 percent) of the re-

spondents from the ACSA schools and 

more than a third (37 percent) of the re-
spondents from the ACCE schools stat-
ed that in their schools BIM was used 
for 3D modeling in the undergraduate 
curriculum. Half (50 percent) of the 
ACCE and about one fifth (17 percent) 
of the ACSA schools stated that in their 
schools, BIM was used for 4D, 5D and 6D 
modeling. Responses for “other” types 
of BIM implementation included visu-
alization, simulation, clash detection, 
value and life-cycle issues and explora-
tion of architectural design possibilities.  

More than half (53 percent) of the 
ACSA and about one fifth (18 percent) 
of ACCE schools stated that BIM was 
used for 3D modeling in their gradu-
ate program. Nearly half (45 percent) 
of the respondents from the ACCE and 
about one third (31 percent) of the 
ACSA schools stated that in their gradu-
ate program, BIM was used for 4D, 5D 
and 6D modeling. More than a third of 
the respondents from the ACCE schools 
selected “none” as an answer to this 

Figure 2. the number of classes implementing BIM.

Figure 3. BIM software taught.
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question. Responses for “other” types of 
BIM implementation included energy 
modeling and analysis. 

Twenty-three percent of ACSA and 
29 percent of the ACCE schools stated 
that they used BIM models to teach the 
coordination process. More than one 
third (35 percent) of the ACCE and 7 
percent of the ACSA schools indicated 
that they used 4D models to teach con-
struction scheduling. Nineteen percent 
of the ACCE and 10 percent of the ACSA 
schools stated that they used 5D models 
to teach construction estimating.

concluSIonS
As interest in the implementation of 

BIM into the educational curriculum 
grows, schools in the U.S. are restructur-
ing curriculum and hiring faculty with 
expertise in BIM to better prepare stu-
dents for the growing demand of BIM 
knowledge by the industry. There was 
a wide range in the size of the schools 
that responded, indicating an interest in 
BIM that is not limited to large schools. 
Construction and architecture schools 
are implementing BIM as a response 
to the industry’s demands; the major-
ity of schools that participated in the 
survey expected students to have a ba-
sic or intermediate level of BIM knowl-
edge upon graduation. The majority of 
respondents from both the architecture 
and construction schools felt that BIM 
was important to industry and that 
knowledge of BIM was important in sat-
isfying industry demand. n

Maya M. Joannides, Raja R.A. Issa 
and Svetlana olbina are all from the  
Rinker School of Building Construction, 
located at the University of Florida in 
Gainesville.

A full set of charts for this article is 
available upon request. Please email  
ssavory@matrixgroupinc.net.

One of the largest challenges 

faculty face in teaching BIM 

is promoting integration of 

different areas within the 

curriculum.
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local Interest Groups

call 911! 
We are sick, and I mean really sick, in the architecture, 

engineering and construction (AEC) industry. Our ailments 
are not just sniffling noses or a broken leg. We are down-
right dirty-dog sick, ready for admittance to the hospital 
sick. Nothing working, everything hurting, multi-symptom 
sick. So call the doctors—all of them. We need a cardiologist, 
podiatrist, pulmonologist, endocrinologist, immunologist, 
rheumatologist, gastroenterologist and whatever else kind of 
“ist” doctor there is for our sickened state. We need help and 
we need it now. 

Several doctors examining and treating different symp-
toms are the norm. So is an expected course of treatment. In 
the medical profession, we understand the value of special-
ists and search out different opinions when warranted for our 
physical recovery. It is no big deal, right? The more opinions 
and the better educated we become on the medical issues we 
face, the better off we should be in the long run. 

When rebuilding a body after it has been sick and/or bro-
ken, one of the first steps we take is to ask the experts, mul-
tiple experts I might add, on what treatment course needs to 
be taken so we can get better. But we don’t just want to feel 
better. Our expectations are that we will be and feel better 
than ever. With modern medicine and technological advanc-
es, we will travel far and wide, spending time and money, to 
get the best doctors money can buy. If we do not like what 

one doctor says, we find another and will not stop until we 
are healed and mended. 

This doesn’t sound unreasonable to me. With the age of 
the internet and instantaneous information, we can actively 
participate in our own treatment and are able to work as a 
team with our doctors throughout the healing, rebuilding 
and recovery process. Nothing is more important to me than 
my health. Sitting back and doing nothing is not an option for 
me. I am going to assume that the same is true for you. 

Yet sitting back is what we’ve done as an industry and we 
are still so very sick. 

Thankfully, the illness that we all suffer from is not a physi-
cal ailment. However, it is still very damaging. You see, we are 
all “sick” from a plague that has swept through the entire AEC 
industry. We have all been exposed. Some are more infected 
and affected than others. This “disease” of inefficiency and 
trepidation has gripped us all. Symptoms such as “BIM shar-
ingitist”, “modeling malignancy” and “liability laryngitis” af-
fect us all. Various groups have tried to make a difference and 
many are working towards a cure, yet for those of us in the 
field, we know there has been little change. 

Architects have tried, contractors are trying and owners 
are demanding remedies. The information is out there but it 
is hard to find and difficult to interpret. So where is a “BIM-
MD” when you need it? Have no fears. Call 911. Dr. bSa is on 
the way!

The buildingSMART alliance™ (bSa) is exactly what the 
doctor ordered. This holistic, non-profit organization pools 
together all the resources of the built environment and is 
working diligently to find a cure for all our individual BIM ail-
ments. Whether they are real or perceived problems, the bSa 
is here to listen and to help! By working with all groups, in-
cluding architects, engineers, contractors, owners, operators, 
fabricators, software providers and government agencies, 
and addressing all symptoms, the bSa provides comprehen-
sive and inclusive best practices and standards for all of us 
working in the built environment. 

So, how can you help? Whether you are an architect suffer-
ing from a serious case of “model transfer tumors” or a con-
tractor suffering from “BIM model reference only-us”, joining 
a local bSa Interest Group is good for your short- and long-
term health! 

bSa Interest Groups are the face of the bSa and the heart of 
our grassroots efforts. As the front line of the Alliance, Interest 
Groups are an integral part of the vision for the future growth 

bSa Interest groups  
Will help cure Industry

By Cindy Baldwin, CGC, LEED AP
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of the organization. They play an essential role in the bSa’s ef-
forts to transform the built environment. The Interest Groups 
work to promote bSa standards and programs that create a 
strong industry presence and increase recognition of the Alli-
ance’s vision and mission. Working to build and create aware-
ness for the bSa mission and establish a local bSa community, 
Interest Group members work to educate their communities 
on the benefits of the bSa and BIM.

There are currently 17 Interest Groups operating through-
out the United States: Albuquerque, Austin, Boston, Chicago, 
Cincinnati, Dallas, Fort Lauderdale, Georgia Tech, Minne-
apolis, New York City, Pittsburgh, San Diego, South Florida, 
Southern California, University of Florida, Virginia Tech and 
Washington D.C., with many more planned and on the way.

These Interest Groups open the door for you in many 
ways. Interest Group leaders serve as BIM champions in your 
area and are an educational resource for you and your or-
ganization. Participating in an Interest Group also provides 
you with an opportunity to advocate for BIM policies and 
best practices. It helps you build a network of support where 
it matters most, in your local community. 

Interest Groups were formed to serve as a resource 
and forum where individuals, who share an interest in the 
built environment, can share knowledge and explore new 
technologies, standards and business processes through 
building information modeling. They focus on compiling 
comprehensive, reliable, accessible and easily exchange-
able building information for anyone who needs it through 
the life-cycle of the building and have grown to be even 
more!

Interest Group participants truly come from a broad back-
ground throughout the industry. Typical groups and meet-
ing formats differ from large 200+ person lecture events to 
smaller breakfast gatherings. Event attendees have included 
local government officials, design professionals, engineers, 
contractors, public and private business owners, software 
providers, educators, lawyers, manufacturers and even insur-
ance representatives. No company is too big or too small to 
participate.  Regardless of size or make-up, everyone comes 
together to discuss their BIM symptoms and cures through 
comprehensive educational presentations, lively conversa-
tions and fluid information exchanges. 

The balance and counter balance of differing professional 
perspectives, coupled with the national expertise and direc-
tion that bSa provides, have helped the Interest Groups grow 
in prominence, position and recognition throughout their lo-
cal and regional communities. 

If you are looking to increase your recognition in the in-
dustry, improve your company’s marketability and network 
with peers, while learning from other users and experts in 
their field, then the bSa Interest Groups are for you. 

By joining or forming a local bSa Interest Group, you can make 
a difference and be a part of the cure for our BIM ailments! n

If there isn’t a bSa Interest Group in your area, then why not 
start one? Contact Deke Smith at dsmith@nibs.org or Cindy 
Baldwin at cbaldwin@acaiworld.com to find out more. 

Cindy Baldwin, CGC, LeeD AP, is Principal of operations 
at ACAI Associates, Inc. She has been with ACAI since 2003 and 
has 20 years of diverse project experience.

“I have attended a few of the Interest Groups meetings in 
my area and have found them to be an invaluable resource. 
What started out as an education event has turned into a 
wonderful networking and peer building opportunity. The 
meetings have become a ‘BIM who’s who’ with many local 
owners and government officials attending. It has been a 
great marketing opportunity for me and my firm.” – Mouji 
Linarez-Castillo, Director of Preconstruction, ANF Group 

Architects have tried, contractors 

are trying and owners are demanding 

remedies. The information is out there 

but it is hard to find and difficult to 

interpret. So where is a “BIM-MD” 

when you need it? Have no fears. Call 

911. Dr. bSa is on the way!
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alliance Project Update

IT IS IMPOSSIBLE TO SUMMARIZE ALL THE BALLOTS FOR 
the National Building Information Modeling Standard-United 
States™, Version 2 (NBIMS-US) and provide enough informa-
tion for you to understand their scope in the space available. 
There is a spreadsheet available though, that has all the in-
formation you need. It’s available at: http://projects.build-
ingsmartalliance.org/files/?artifact_id=4083. This link will be 
updated as the committee moves through the process and will 
be accurate when you look at it, showing the final disposition 
of each ballot. I should note, I wrote this article long before the 
final votes have been cast.

Altogether, there were 43 submissions for the first con-
sensus version of NBIMS-US. While a complete standard will 
require many more to cover all aspects of building informa-
tion modeling (BIM), this was a very good start and a suffi-
cient number to validate the business process developed in 
the Rules of Governance. These rules can be found at: www.

buildingsmartalliance.org/client/assets/files/bsa/NBIMS_
Rules_of_Governance.pdf.

The NBIMS-US Technical Sub-committee did break the 
ballots up into the following categories to make it easier 
to understand the types of ballots submitted: there were 10 
commentary ballots; 6 information exchange ballots; 4 prac-
tice based ballots; 11 reference standards ballots; and 4 termi-
nology related ballots. In the end, there were also 8 “blue sky” 
submissions. I say this because initially some of these were 
submitted as ballots to be considered in this first consensus 
version of NBIMS but after further scrutiny, were determined 
to need more work before they could be considered for vot-
ing.   

table 1 provides a summary of the ballots by number, with 
their original name and the disposition of the ballot by the 
working group following evaluations by the various committees 
and working groups. This will allow you to get an idea of the lay 
of the land as you look at the spreadsheet mentioned earlier. 

The “blue sky” submissions identified in table 2 are under 
review and some, if not all of those, will become or have be-
come projects. These project committees will work to further 
develop the ideas presented into ballots for potentially both 
the U.S. National CAD Standard® as well as the National BIM 
Standard™. Hopefully some of those ballots will be ready for 
the next round of the standards.

the neXt StepS
The work done in this first consensus round, which is pro-

ducing Version 2 of the NBIMS-US, has provided a plethora 
of knowledge that can be used by future ballot authors to un-
derstand what is required to prepare a ballot. This will make 
their jobs a little easier. Also, more detailed requirements have 
been developed for the various ballot types identified earlier 
in this article. It is hoped that we have a ballot round each year 
for the next several years until the NBIMS-US becomes ma-
ture enough to cover most of the aspects of the industry.

nbImS-uS, Version 2: 
Summary of ballots
By Dana K. Smith, FAIA

What nbImS WIll accomplISh
The purpose of the National Building Information Modeling 

Standard-United States™ (NBIMS-US) is to advance the art and 
science of the entire life-cycle of the vertical and horizontal built 
environment by providing a means of organizing and classifying 
electronic object data and thereby fostering streamlined communi-
cation among owners, designers, material suppliers, constructors, 
facility managers and all stakeholders associated with the built 
environment. 
-taken from NBIMS-US PRoJeCt CoMMIttee RULeS oF 
GoVeRNANCe
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Ballot #  original Title  Wg Ballot Disposition

V2-001 V1P1 Chapter 2.1 Update - BIM Overall Scope Approved as noted

V2-002 V1P1 Chapter 2.2 Update - Introduction to the NBIMS Project 
Committee Approved as noted

V2-003 V1P1 Chapter 2.3 Update - Future Versions Rejected

V2-004 V1P1 Chapter 3.1 Update - Introduction to Exchange Concepts Approved as noted

V2-005 V1P1 Chapter 3.2 Update - Data Models and the Role of 
Interoperability Approved as noted

V2-006 V1P1 Chapter 3.3 Update - Storing and Sharing Information Approved as noted

V2-007 V1P1 Chapter 3.4 Update - Information Assurance Approved as noted

V2-008r1 V1P1 Chapter 4.1 Update - CMM Approved as noted - merge with 009 and 034

V2-0 a09 V1P1 Chapter 4.2 Update - CMM Rejected - merge w/ 4.1 - see ballot 008r1

V2-011 BIM Use Definitions Revise & Resubmit

V2-012 IFC 2x3 Reference Submission Approved as noted

V2-013 W3C XML Specification and Validation Approved as noted

V2-014 BIM File Naming Withdrawn by author

V2-016 Planning, Executing and Managing Information Handovers Approved as noted

V2-017 Information Delivery Manual - Steel Revise & Resubmit

V2-018 Stakeholder Provisioned Internet Accessible Information Withdrawn by author - Blue Sky

V2-019 Construction Operations Building information exchange (COBie) Approved as noted

V2-020 Level of Development Revise & Resubmit

V2-021 BIM Project Execution Planning Guide - Version 2.1 - dated May 
2011 Approved as noted

V2-022 BIM Project Execution Plan Content - Version 2.1 - dated May 2011 Approved as noted 

V2-023 BIMXML Building Information Model Extended Markup Language Revise & Resubmit

V2-025 National CAD Standard Reference Revise & Resubmit

V2-028 IDM/MVD - Design to Spatial Program Validation Approved as noted

V2-029 IDM/MVD - Design to Building Energy Analysis Approved as noted

V2-030 IDM/MVD - Design to Quantity Takeoff Approved as noted

V2-032 OGC Discussion Papers Withdrawn by author - Blue Sky

V2-034 NBIMS V1P1 Chap 4.1 CMM Update Rejected- merge w/4.1 - see ballot 008r1

V2-035 OmniClass Table 13 - Spaces by Function Approved as noted

V2-036 OmniClass Table 21 - Elements Approved as noted

V2-037 OmniClass Table 22 - Work Results Approved

V2-038 OmniClass Table 23 - Products Approved

V2-039 OmniClass Table 32 - Services Approved

V2-040 OmniClass Table 36 - Elements Approved 

V2-043 NBIMS V1P1 Appendix 4 Update - IFD Library Approved as noted

V2-044 MEP Coordination Requirements for Building Information Modeling Approved as noted

BluE Sky SuBMISSIoNS

V2-010 BIM Tool Kit
V2-015 BIM for Public Safety
V2-024 BIM Checklist for Design-Build Projects
V2-026 Level of Detail + Model Progression Spec
V2-031 Naming Convention for Building Stories
V2-033 NBIMS-US Reference Architecture
V2-041 Object Element Matrix
V2-042 North American Construction Industry Terminology Standard
V2-045 Communication Process & Decision

table 1. Ballot Status Following Initial Review 

table 2. “Blue Sky” Submissions  n
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Buyer’s Guide

Architecture, Data Mining and  
Building Information Modeling
The Quarry Group, Inc. ........................................... 28

Architecture, Interior Design,  
Master Planning and Eco Services
Mason & Hanger ...................................................... 24

BIM Consulting Services
Kristine Fallon Associates, Inc. .............................. 33
Microsol Resources .................................................. 10

BIM Object Libraries and  
Systems
ARCAT, Inc. .............................................................. 14

BIM/Model Checking and  
Analysis
Solibri LLC .............................................................OBC

BIM Publications
John Wiley & Sons, Inc. ........................................... 17

BIM Software
ArchiDATA ............................................................... 31
Design Data, Inc. ...................................................... 12
Graphisoft ............................................................... IFC
Technical Sales International, Inc. ........................... 4
Tekla USA ................................................................... 6
Microsol Resources .................................................. 10

Construction, Contracting Services
PCL Construction Services, Inc. ............................... 8

Education
The Design Build Institute of  
America (DBIA) ........................................................ 20

Jag Architecture
Judd Allen Group / Omegavue, Inc. ....................... 38

Leading Multidisciplinary BIM  
Solutions
Bentley Systems, Incorporated ................................. 3

National Construction  
Associations
Associated General Contractors (AGC) ............... IBC

Real Property / Construction Network
BIMPAGE .................................................................. 26










