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WelCoMe to the SeCoND edition of 
the Journal of Building Information Model-
ing. In my forty-five years in our industry 
and more than twenty-seven years at the 
National Institute of Building Sciences, I’ve 
seen many promises of revolutions and, 
more often, evolutions in the u.S. building 
process. While many have advanced the 
performance of buildings, few have been 
truly revolutionary. We are now present-
ed with two new opportunities: building 
information modeling (BIM) and high per-
formance building (hPB) standards. We 
are in the early stages of the use of BIM 
and the development of standards for high 
performance buildings is a new initiative. 
the hBP effort was initiated by Section 
914 of the 2005 energy Policy Act. For 
both of these new initiatives the excite-
ment is infectious and the claims are high, 
but I believe the potential of each may well 
match, or even exceed, our expectations. 
More importantly, if we are to achieve the 
potential of these opportunities, our frag-
mented industry must work more coop-
eratively than it has in the past. 

As the building process transitions to 
BIM, the application of high performance 
design criteria for higher performing build-
ings and building systems will become 
easier. By advancing beyond today’s stan-
dards, which have been driven, at least in 
part, by minimum requirements for regu-
lation, we have the opportunity to offer 
high performance buildings to owners and 
users. this will allow us to move beyond 
poorly or non-quantified performance 
measures, largely dependent on manu-
facturers’ claims and warrantees, which 
address building performance in many 
different and non-standardized ways. In 
the future, industry agreed-upon metrics 

applied through the use of BIM, will greatly 
increase our ability to analyze the life-cycle 
value of many more design alternatives 
and options, far better manage costs, and 
virtually eliminate much of the waste, 
error, and inefficiency inherent in today’s 
facility delivery and o&M processes. For 
the design of more sustainable, energy effi-
cient, environmentally friendly, accurately 
priced and higher performing buildings the 
combination of high performance stan-
dards and BIM hold great promise. 

through building information model-
ing, which is far more advanced, com-
prehensive, and useful than today’s 3D 
CAD, which in and of itself is fairly new, 
we will be able to integrate high perfor-
mance standards and the metrics through 
which to apply them into future design 
and analysis software. thus, the move to 
establish metrics for high performance 
levels will be facilitated by our ability to 
virtually test models of design solutions 
for individual systems and entire buildings. 
this will give us the ability to assess appli-
cations and their success in virtual build-
ings before actually constructing them. 
For example, the recently completed BIM 
module for architectural precast concrete 
sponsored by the Pankow Foundation will 
be an essential tool for future design and 
construction professionals. this module 
can serve as an example, which we will 
build upon for other building systems and 
components.

to illustrate the complexity of fully 
applying BIM, look at the number of 
parts that comprise buildings. there 
are about ten thousand generic building 
products, from screws to cooling tow-
ers. Integrating the performance analysis 
of the building systems and components 

Message from NIBS

David A. Harris, FAIA

In the future, industry agreed-upon metrics applied 
through the use of BIM will greatly increase our 
ability to analyze the life-cycle value of many more 
design alternatives and options, far better manage 
costs, and virtually eliminate much of the waste, 
error, and inefficiency inherent in today’s facility 
delivery and O&M processes.

constructed from these “parts” into soft-
ware products is a daunting challenge, 
especially if we are to assess all links in 
the process to make sure the perfor-
mance of the weakest link is not unac-
ceptable. But, through well designed and 
interoperable software, this is possible 
and within reach. We simply need the 
will and willingness to work together in 
an allied way across the industry to make 
it so. It was for this reason that the build-
ingSMArt alliance™ was established.

BIM provides us with the ability to 
test materials’ and components’ intend-
ed and unintended performance and to 
determine how they work together. As 
an example of complexity, with BIM we 
can test a precast concrete wall system 
and the building structural system under 
normal use, as well as under uncommon 
stresses from forces such as earthquake, 
flood, and high wind events. through 
sophisticated analysis software modules, 
owners can, through the services of 
architects, engineers and other special-
ists, determine the performance level 
appropriate for their needs in order to 
marry performance needs with initial 
budgets and long-tern costs.

the evolution/revolution we are now 
becoming a part of is an exciting change, 
and a challenge, that will likely transition 
us from our 100 year-old facility delivery 
process into one that promises dramati-
cally better performance. I urge you to 
become part of the solution by joining with 
other NIBS volunteers to help us with this 
transition.

David A. harris, FAIA
President
National Institute of Building Sciences
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the Journal of BuIldIng Informa-
tion Modeling (JBIM) is a key element in 
our effort to communicate as directly 
as possible the opportunities of building 
information modeling to our industry, 
our clients and the nation. one goal of 
JBIM is to share experiences and pro-
vide best practice case studies so that all 
aspects of industry transformation may 
be coordinated and well integrated.  

the buildingSMArt alliance™, which is 
part of an international effort to organize 
the massive building industry, is organized 
so that it may function near the center of 
the effort as a coordinating rather than a 
controlling entity. the decision to locate 
the Alliance in the National Institute of 
Building Sciences (NIBS) was intentional 
and carefully considered. NIBS is a truly 
unique organization and the only one I 
know of in North America and possibly 
the world that can accomplish the goal 
of bringing varied interests together in a 
neutral environment respecting the inter-
ests of both commercial and governmental 
organizations, associations and individuals. 

NIBS provides the forum where par-
ties with varying interests can openly 
and freely discuss the issues and reach 
consensus on how to move forward. 
Congress, in its enabling legislation, 
made sure that NIBS would represent 
all interests in the building industry. 
representatives from consumer and 
general interest, architects, engineers, 
federal government, state, and local 
government, building construction, 

labor organizations, housing, building 
materials and products, standards, real 
estate, finance and insurance must be 
included in the discussion. every other 
association or organization appropri-
ately represents the interests of their 
constituency first.

NIBS is a non-profit, non-governmental 
organization bringing together repre-
sentatives to focus on the identification 
and resolution of issues and potential 
issues that hamper the construction of 
safe, affordable structures for housing, 
commerce and industry throughout the 
united States. the organization pro-
vides an authoritative source of advice 
for both the private and public sector 
of the economy with respect to the 
use of building science and technology. 
Congress recognized that the lack of 
such an authoritative voice was a burden 
on all those who plan, design, procure, 
construct, use, operate, maintain, and 
retire physical facilities, and that this 
burden frequently resulted from failure 
to take full advantage of new useful 
technology that could improve our living 
environment.

NIBS has provided the opportunity 
for free and open discussion of issues 
and problems where there was once 
conflict and misunderstanding between 
government and the private sectors of 
the construction industry. It also brings 
together representatives of regulatory 
agencies, legislators and representatives 
of the private sector to open working 

sessions that seek a consensus solution 
to issues of mutual concern.

As we move into a phase of significant 
potential disruption in our industry, we need 
NIBS and the buildingSMArt alliance™ more 
than ever to provide a forum to work out 
what are likely to be significantly thorny issues 
related to traditional boundaries between 
roles and responsibilities, methodologies, and 
even technologies that have been in place for 
hundreds of years. We need to have an open 
mind in making the best selections for the 
customers and industry both domestically 
and internationally. 

the buildingSMArt alliance™ needs 
your participation to ensure that all sides 
of issues are heard and responded to as 
we develop the technology, standards and 
business process changes that the industry 
will need in order to transform. We will 
continue to expand our communication 
tools as we strengthen our organization 
and resolve. I invite you to participate in 
our National BIM Standard Conference in 
conjunction with AeC-St conference May 
19-22, 2008 at the Anaheim Convention  
Center, Anaheim, California. 

We have a unique responsibility and need 
your involvement. I hope that this magazine, 
the web site (www.buildingsmartalliance.
org), and the education and communications 
venues we provide will meet your needs. If 
not, please let me know.

Dana k. Smith, FAIA
executive Director
buildingSMArt alliance™

Message from the buildingSMArt alliance™

Dana K. Smith, FAIA

As we move into a phase of significant potential 

disruption in our industry, we need NIBS and 

the buildingSMART alliance™ more than ever 

to provide a forum to work out what are likely 

to be significantly thorny issues related to tradi-

tional boundaries between roles and responsibil-

ities, methodologies, and even technologies that 

have been in place for hundreds of years.
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In December 2008 the national bIm 
Standard Project committee turned a cor-
ner when the national Institute of build-
ing Sciences published the United States 
national building Information modeling 
Standards (nbImS), Version 1 – Part 1 con-
taining the introduction to a future where 
better quality and significantly reduced 
waste in our building industry are not only 
possible but likely. Part 1 describes not 
only why it is necessary to do better but 
also, in broad terms, the actions that will 
move our industry toward this future. In 
truth, many in the industry have already 
begun in earnest to implement some of 
these principles. 

In the book big bIm, Little bIm, Finith 
Jernigan differentiates between local 
implementations of building information 
modeling applications for virtual design 
and construction “bim” contrasting these 
with big “bIm” which requires industry-
wide and democratic agreement on and 
implementation of, for example, standard-
ized classifications for building compo-
nents and processes, standard groupings 
and content of messages between project 
parties, and standard implementations of 
these into software capable of supporting 
collaborative business processes. Little 
“bim” is important and the message in 
Jernigan’s book is definitely “get ‘er 
done!”

but individual initiative will only carry 
one so far and it is important to use gains 
being made through use of new technol-
ogy and individual initiative to leverage 
a full industry-wide transformation to 
big bIm. bIm is where the bIG improve-
ments, values and sustainable processes 
are to be found. And, coincidentally, the 

elements of bIm will make bim work 
better too. 

the national bIm Standard is actively 
working within the buildingSmArt alli-
ance™ framework to make both bim and 
bIm operational and highly productive. 
to do this, work is proceeding simultane-
ously on several fronts. the consensus 
task team is working on an open and 
democratic process so the community 
may participate in creating and maintain-
ing the Standard. In a month or so a web 
site will be available which anyone in 
the community may use to identify the 
user-facing requirements for information 
exchanges. this is the “front door” for 
building information exchange standards 
and it will be based on established refer-
ence standards so that individual defini-
tions of exchange needs can be compared 
and coordinated. the initial technical basis 
for the nbIm Standard is in place and a 
rapid prototyping project (the AecOO 
testbed—a joint project of the buildingS-
mArt alliance™ and the Open Geospa-
tial consortium) is underway to inform 
continued evolution. committees for the 
development of all the reference stan-
dards nbImS will utilize are meeting now 
and have accepted a mandate to focus on 
nbImS requirements. research and devel-
opment through separately funded proj-
ects is underway on such diverse topics as 
architectural precast concrete design and 
detailing, structural design and detailing, 
automated code checking, early design and 
spatial validation and delivery of design and 
construction phase information to building 
commissioning and operations.

the nbImS committee has established 
a dialog with and is contributing guidance 

and expertise to these projects so that 
products requiring standardization may 
be passed to the nbIm Standard consen-
sus process and products that result, for 
example, in best practice statements and 
whitepapers can be incorporated into the 
buildingSmArt alliance™ outreach and 
community adoption programs. current 
plans are that all of these simultaneous 
projects will converge late in 2008 or early 
in 2009 to create the opportunity to begin 
publishing consensus-based, democratic 
standards for information exchange in the 
building industry based on industry-wide 
reference standards. 

It is important to note that these 
activities are funded through a mix-
ture of some financial support from 
foundations, private corporations and 
government agencies and a very large 
contribution of volunteer and in-kind 
support—for which the nbImS com-
mittee is very thankful. early case studies 
are showing that risks are reduced and 
rewards are dramatically increased when 
bim is realized through local, purpose-
built collaborative processes and infor-
mation technology applications. What 
is required now is for some of the 
financial savings generated by bim to be 
re-invested in achieving bIm transforma-
tions by supporting coordination, edu-
cation, research and development and 
standardization activities. In this way the 
building industry can bootstrap its future 
even as it is achieving higher performing 
and more sustainable facilities. 

Alan edgar, Assoc. AIA
chair
national bIm Standard executive committee

message from the national bIm Standard executive committee

Individual initiative will only carry one so 

far and it is important to use gains being 

made through use of new technology 

and individual initiative to leverage a full 

industry-wide transformation to big BIM.
Alan Edgar, Assoc., AIA
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I oFteN Get ASkeD: “what BIM plat-
form should we use?” We all like simple 
decisions. Vanilla or chocolate? PC or Mac? 
revit, ArchiCAD, VectorWorks, or other 
BIM? We like sticking to a brand. For BIM, 
“open standards” is the “new brand” we 
need to stick to. Information stored in 
proprietary formats will become irrelevant 
in this information centric age. organiza-
tions that understand this will flourish like 
the Internet and those that do not will fade 
like a Betamax.

BIMStorm™ was proof that a stun-
ning amount of collaboration and change 
is possible today with many tools. yet, 
tools do not matter. BIM does not mat-
ter. Data and knowledge is valuable and 
BIM is just a container for data. What 
does matter is how data is exchanged 
and the process in which it’s exchanged. 
the “new brand” gives us broader 
choices on how data is used which will 
liberate the industry to get down to 
business. technology is not the barrier 
to change, the cultural shift in how we 
collaborate is the challenge. 

Model servers
expedia uses the open standards 

of the web to harness data which lets 
reservations happen in real-time. there 
are no phone calls to check flight or 
hotel availability because it is all happen-
ing in real-time. Imagine downloading 
static excel or PDF files for an airline 
reservation. 

BIMStorm™ is much like expedia. 
Model servers are different from storing 
actual BIM files on an FtP site and down-
loading the entire building. With a model 
server, data is accessible to users without 
needing to download the BIM and opening 
it in client applications.   

By Kimon Onuma, FAIA

Cover Story

Integration Today 
Using Open Standards: 
BIMStorm™, 
Rotterdam to Los 
Angeles and Beyond

Projects from BIMStorm™ players. The image is from Google™ Earth, 
which had a network link to BIMStormPenn State iCON Lab during 
the BIMStorm™ providing interaction in real time with Google™ 
Earth and other applications. This is a stacked view of all schemes in an 
inverted pyramid representing actual square footage.

Penn State iCON Lab during the BIMStorm™.



Spring 2008  15

using different coordinate systems, the 
bridges and buildings were not align-
ing. Cost and area calculations could 
not be aggregated and did not update 
automatically. 

last November 2007 the project 
started with the teams using a variety 
of tools and processes, from paper and 
pencil to 3D models. BIM did not appear 
until the second day and models were not 
using a standard format or a common geo-
spatial coordinate system. Aligning proj-
ects to each other and deriving calculations 
proved to be impossible. the situation was 
spiraling out of control. 

the recent Boston, rotterdam and los 
Angeles BIMStorms™ prove model server 
based exchanges work. Many users were 
able to work on multiple projects in real-
time, making the massive scale collabora-
tion possible.

rotterdaM to los angeles
the Netherlands Department of Min-

istry (rGD) invited 60 architectural teams 
to a five day charrette to design a series 
of buildings valued at 1.3 billion euros 
in rotterdam. Along with cost and area 
calculations, rGD wanted BIM. With 
60 teams doing their own project and 

lars Chr Christensen, buildingsMart 
international

“BIMStorm™ laX was a sandbox and revo-
lutionary in the way it allowed participants to 
collaborate in real time. We need more time to 
play around now in order to avoid mimicking the 
old way of doing things and really understand 
how we should utilize the full BIMStorm™ and 
interoperability potential.”

Mario guttMan, aia
“The BIMStorm™ was an eye opener that 

things are going to change a lot more quickly 
that we thought because change doesn’t have to 
be planned out in advance.   Everything is going 
to be out there for your application to access and 
we don’t need an endless series of committee 
meetings to make this happen.”

tony rinella
“BIMStorm™ is a revelation for Integrated 

Project delivery teams looking for new and effi-
cient means of collaboration. We saw inter-
national design and analysis talents coming 

together instantly as needed to further projects. 
BIMStorm™ opens a new universe of possibilities 
for procurement and contracting in our increasing-
ly competitive and globalizing aECoo economy.”

dana K. “deKe” sMith, Faia
“The buildingSMarT alliance™ is all about 

changing the way we do business and for a brief 
24 hours some of us stopped how we normally 
do work and we played and had a little fun. We 
stepped out of our stovepipes a bit and we saw 
what life might be like without all the self-imposed 
conventions, working in a collaborative free infor-
mation exchange world. We did not worry about 
digital rights management, and contract law or lia-
bilities. It was a breath of fresh air and we needed 
that to start the change in the industry.”

rK stewart, Faia
“Collaboration continues to be the biggest 

question across the industry.   How people can 
share data to make projects move forward. The 
BIMStorm™ was the condensed period that 
focused a certain amount of collaboration but 

there were some pretty clear lines that people 
did not cross when they had the opportunity to. 
Communication happened on the fringes and 
then it fed back to the center, why did some 
teams decide to go to a 2nd channel, or why 
did they hold to the boundary of a site and not 
go further.”

MiChael tardiF, assoC. aia, hon. sda
“BIMStorm™ laX, as a proof-of-concept 

demonstration, provided a very large number 
of participants an opportunity to kick the tires 
and evaluate oPS technology. from that per-
spective, it was an unqualified success. future 
BIMStorms™, as public events, could be even 
more successful if they were planned more closely 
with a municipal or regional planning authority, 
and if teams had more information about other 
participating teams and the skills they bring to 
the process. The educational experience would be 
greatly enhanced by introducing these real-world 
conditions and constraints, with the added bonus 
that the results might help move an actual urban-
planning effort forward.”

A panel of industry experts observed the BIMStorm™ and commented:

Tower in BIMStorm™. Rendering by Acusourcing, background by 
Google™ Earth, BIM by Onuma.

Structural BIM image by SSFM, rendering by Acusourcing,  
BIM by Onuma.
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At midnight on the third day one of the 
teams implemented the BIMStorm™ process. 
their team connected with u.S. teams to 
learn the tools. By six the following morning 
they programmed all the project require-
ments, landing their projects in BIM, Google 
earth and meeting client requirements. the 
mix of the BIM open standards of IFC and 
open Geospatial Consortium Web Feature 
Services was a winning combination.

BIMStorm™ los Angeles was just a simple 
concept last December 2007, but by the end 
of January 2008 it became the building indus-
try’s “Woodstock.” A cross section of the 
industry came together to design los Angeles 
during a 24 hour period. one hundred and 
thirty-three designers collaborated in real-
time. Some teams worked together without 
making the effort to team up. Some got lost.

Pre-storm activities included master plan-
ning, and practice sessions to introduce new 
processes and tools. Access to municipal 
data is typically difficult or impossible to get 
to. los Angeles was no exception. GIS and 
parcel data were obtained from the city and 
translated and imported to the model server 
to make it accessible to the BIMStorm™ 
participants.

around the world 
A 30 block area of los Angeles quickly 

expanded to 60. Buildings totaled 55 million 
square feet. During the eye of the storm, 
everything from mega structures to hospitals 
were swirling in Web nirvana. the projects 
were shared and visible by all participants via 
open standards being posted to the model 
server. users logged in through the web to 
view and interact with data. the data became 
the authoritative source of information.

During the early morning hours of Janu-
ary 31, “BIMmers” from the east to the west 
began collaborating. By noon engineering teams 
from honolulu to Manila engaged their efforts 
to provide structural support on a 54-story 
building. Multiple buildings and fire stations 
were located in the BIMStorm™ arena. While 
many u.S. teams closed for the night, teams 
in hawaii, Asia and europe picked up the 
project and designed the hVAC and structural 
systems. For the first time, global “BIMmers” 
reacted much like stock market investors. 
these requests were then picked up by teams 
to resolve the design and placed on sites. 
Data was opened in energy analysis tools to 
generate calculations and graphics. Connect-
ing the dots from early design through to the 

tools
Adobe MAPublisher, AeC3 xabio, ArchiCAD,  Autodesk revit, Autodesk revit 

Structural, DDS CAD, ecotect, eliteCAD, erdas Imagine, eSrI ArcInfo, Firefox, 
GeoPDF, GotoWebinar, Google earth/Maps/Docs, Green Building Studio,  hammers 
and Nails, Internet explorer, keynote, Mac, Microsoft Access/excel/Powerpoint/
Word/live Maps, MySQl/PhP/Apache, NavisWorks, oNuMA Planning System (oPS) 
Model Server, oPS BIM application, Paper and Pencil, PC, Penn State iCoN lab, 
rhino, Sketchup, Skype, Solibri, VectorWorks,   Whitestone’s MArS System.    

open standards
Industry Foundation Classes (IFC); International Code Council, SmartCodes™; open 

Geospatial Consortium (oGC) WFS, CityGMl; open Standards Consortium for real estate 
(oSCre); and World Wide Web Consortium (W3C)™.
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20-year life-cycle was possible by sharing 
design decisions with many different experts 
and software. Building code checking using 
International Code Council rules, happened 
in parallel.

Not all projects were moving at the 
same level of detail. Some projects, like a 
hospital designed by a los Angeles team 
were in greater detail, with operating room 
equipment specifications included by a Ger-
man team, along with cost estimate reports, 
and a 20 year operations and maintenance 
estimate. other projects were at sketchier 
levels. At the base level, all 420 projects were 
in IFC format.

the unprecedented event got the State 
of Wisconsin Department of Administration, 
u.S. Coast Guard, u.S. Army Corps of engi-
neers, fire departments, home builders and 
project requests in the model server. 

the event opened new ways to BIM (a 
verb, like Google). BIMStorm™ lAx was 
a hyper collaborative effort. A real project 
would be more structured. however, intro-
ducing new ways to BIM was important, so 
the rules to play in the sandbox were loose.

CoMMuniCation and transaCtions
With teams from 11 countries and 

more than 3,000 observers, using tradi-
tional methods of communication, meet-
ings, phone calls, emails, etc. would have 
taken more than 24 hours to coordinate. 
using open standards based exchanges and 
a model server allowed us to change how 
transactions happened and minimize coor-
dination driven communication. Data in 
real time using a common format allowed 
decisions to flow through the model. 

While this was an excellent exercise, there 
were communication glitches and traditional 
communication methods were still needed.

LEFT, RIGHT AND ABOVE: Structural BIM by 
SSFM, rendering by Acusourcing, and BIM by Onuma.
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Information accuracy; and10. 
Interoperability/IFC support.11. 

BIMStorm™ was not perfect. Stan-
dards are still evolving. there were 
surprises, problems and chaos. What 
was clear is that even today a stunning 
amount of collaboration is possible in a 
BIG way, one only needs to accept the 
new process. Just like the Internet that 
is never complete, if you wait for stan-
dards to be “finished” you will watch the 
train leave the station. All are welcome 
aboard, the train is moving fast.

We all learned that as a group we can 
start to tip the culture of the industry 
in 2008. BIMStorm™ demonstrated the 
potential of collaboration with open stan-
dards. the future of the “new brand” is up 
to us as an industry to define. the horizon 
is wide open for all that are willing to 
embrace this change.  n

Kimon onuma is recognized as a leader 
in building industry and has a unique per-
spective that spans architecture, planning, 
programming, software development and 
technology strategies. onuma was one of 
the first firms to use BIM on large scale u.S. 
government facilities in 1994. He developed 
the onuMa Planning System (oPS), a BIM 
Model Server and editor, which was used on 
projects such as the uS Coast guard (uSCg) 
Sector Command Center System and stream-
lined the design process of 35 sector projects 
to six months. onuMa has received numer-
ous awards, including the 2006 fiatech 
CETI award, and aIa BIM awards. In 2006 
he authored Chapter Six of the american 
Institute of architect’s (aIa) book, “The 21st 
Century architect—Integrated and Interop-
erable,” for their aIa Conference on Inte-
grated Practice. onuma is on the Board of 
direction of the buildingSMarT alliance™. 

against these factors as an entire exercise 
of 420 buildings. Individual team efforts 
and projects could also be reviewed with 
these metrics. 

Data richness;1. 
life-cycle views;2. 
Change management;3. 
roles or disciplines;4. 
Business process;5. 
timeliness/response;6. 
Delivery method;7. 
Graphical information;8. 
Spatial capability;                  9. 

Virtual scenarios promote informed 
decisions. to create many scenarios, data 
has to talk the same language. A com-
mon communication format, supported 
by open standards is necessary. Visualizing 
many virtual train wrecks allows you to 
minimize or eliminate costly mistakes.

digesting the storM
the Capability Maturity Model (CMM) 

measures 11 areas of practices and pro-
cesses of BIM implementation.   the suc-
cess of the BIMStorm™ can be measured 

For More inForMation:
BIMStorm™: http://BIMStorm.com
Players: http://BIMStorm.com/lAx/play
Panel: http://BIMStorm.com/lAx/panel
Live links to projects: www.onuma.
com/products/WfsCatalog.php
Send request to access the projects 
here: www.onuma.com/services/ 
BIMStormregistration1.php
Discussion forum: www.onuma.com/
services/BIMStormregistration1.php 
Capability maturity model: http://
aecbytes.com/viewpoint/2007/issue_33.html

BIMStorm™ basics
the origins of the BIMStorm™ go back to the mid 90s when oNuMA was using BIM 

in ways that focused on the “i” or information of BIM. this process allowed oNuMA to 
collaborate worldwide with teams on projects. throughout the 90s the process and tools 
continued to evolve within oNuMA. For the most part, the deliverables to clients at the 
time were traditional CAD and other documents generated by oPS, but not the data itself. 
Forward looking clients started to recognize the value of oPS and oNuMA gradually 
started to integrate it closer with projects and engage the project teams in more advanced 
use of the “i” of BIM.

Although many clients saw the benefits of the output capability of oPS, there was one 
client that stood out among the rest that immediately understood the full potential. the 
united States Coast Guard in 2003, saw and developed a larger vision called “the Frame-
work for Integrated Decision-Making” at the core of the Shore Facilities Capital Asset 
Management road (SFCAM) Map lead by David hammond in Washington DC. others in 
the uSCG such as CDr Jack Dempsey, Paul herold, lCDr Jeff Brockus, William Scherer, 
CAPt Jay Manik (ret.), and many more actively participated in the vision of the SFCAM 
road Map and supported oPS and BIM being used on projects. the big and early vision of 
the Coast Guard has been instrumental in helping to change the entire industry. We would 
like to thank David hammond and the uSCG for this.

BIMStorm™ has been a vision of oNuMA since the mid 90s but until the industry 
embraces the change required, and follow the forward looking organizations such as the 
uSCG, GSA, DhS, Smithsonian and others, nothing will be possible. this is a challenge to 
the rest of the industry. help us raise the bar.

other leading firms are now using oPS on projects in ways that exponentially increase 
the value provided to the industry.

Air flow model around existing buildings 
prior to inserting the new tower. BIM by 

Onuma and analysis by Ecotect.
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BuIlDING INForMAtIoN MoDelING 
(BIM) can be the means to achiev-
ing brilliantly conceived, exquisitely 
designed and meticulously constructed 
projects that demonstrate truly stellar 
architecture.

that message, contrary to the preva-
lent belief that a BIM has a “techno-
centric” and “project-delivery” focused 
purpose, emerged over the past three 
years’ submissions in the American 
Institute of Architects (AIA) technol-
ogy in Architectural Practice (tAP) 
BIM Awards. Category “A” of the BIM 
Awards program was titled “Creating 
Stellar Architecture using BIM”, one of 
seven categories in the awards process:

Arup, in 2005 (the first year of the BIM •	
Awards), won the award for the Beijing 
National Swimming Centre for the 
2008 Summer olympics in China. 
M.A. Mortenson Company, in 2006, won •	
the award for the Denver Art Museum.

kieran/timberlake, in 2007, won the •	
award for the loblolly house.

the story begins in 2004…
the tAP advisory group met during 

2004 and subsequently developed the 
notion that three inevitable technologies 
were going to drive the design profes-
sion and construction industry forward 
in the 21st century:

Collaboration;•	
Interoperability; and•	
Building information modeling.•	
But how could we find out what the 

current state of the industry was in, in 
terms of those three technologies and, 
in particular, BIM? Conferences and 
symposium certainly can show some 
examples of technologies and projects, 
but the sample that could be seen at 
a conference or symposia was by its 
nature relatively limited and tended to 
be invited pre-selected conference plan-
ners, not a broad sweep of the state-of-
the- industry. 

A BIM Awards Program emerged as an 
intriguing project, though it was admittedly 
high risk from tAP’s perspective. After all, 
what if you created a BIM Awards Pro-
gram and no one submitted?

luckily this was not the case. 
launched at the end of 2004, we 
received 22 very interesting and varied 
submissions. 

arup and the beijing national  
swiMMing Centre

Arup’s submission for the Beijing olym-
pics immediately stood out as a winner in 
the category of stellar architecture. Indeed, 
Arup’s team stated in their narrative that 
the full design intent, technically complex 
and visually exquisite, could not have been 
realized without BIM technology. 

the design concept to simulate “foam” 
and “water bubbles” (Figure 1 and Fig-
ure 2) was artistically challenging from the 
outset, and required remarkable skill with 
BIM technology for the Arup team to cre-
ate, analyze and document.

true to form for an engineering firm, 
not only did the BIM Award narrative illus-
trate the brilliant artistic design aspects, 
it also documented thoughtfully how BIM 
had a return on investment as a technology 
in the design process. 

the 2005 BIM jury noted the Arup 
submission’s award-winning qualities: “…
use of BIM integrating design and analysis, 
demonstrating that simultaneous refinement 
of both quantitative and aesthetic aspects 
can be a factor in the next generation of 
architectural design.”

Mortenson ConstruCtion and the 
denver art MuseuM

If it seemed to be out of the ordinary to 
give the 2005 Stellar Architecture BIM award 
to an engineer, it was truly extraordinary to 

BIM and Stellar Architecture: Lessons From the 
First Three Years of the AIA TAP BIM Awards
By Stephen R. Hagan, FAIA, 2006 Chair of AIA technology in Architectural Practice knowledge Community  
and Member of the AIA Board knowledge Committee

Figure 1. Figure 2. Beijing Olympics 2008 : The Watercube images courtesy of Arup-PTW-CCDI.

Figure 6. Loblolly House images courtesy of Kieran/
Timberlake Architects.

Feature
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and all of its components, clearly dem-
onstrating a true sense of sustainability 
in the complete life cycle of a building;
Nevertheless, a jewel of a design.•	
James timberlake, FAIA, in his keynote 

presentation on December 2, 2008 in 
Washington DC at the Future of Profes-
sional Practice conference, commented 
on the impact that BIM and, in particular, 
this project had on their firm. he noted 
that many of the firm’s professionals were 
quite wary that BIM technology would 
stifle innovative and creative thinking. It 
really took this project to work all the 
way through the process and make them 
believers.

lessons learned and thoughts  
Forward

one question that arose from the BIM 
Awards program and the Stellar Architecture 
category was how mature is the current 
BIM technology. Deke Smith, FAIA, execu-
tive Director, buildingSMArt alliance™, with 
Patrick Suermann and his team at university 
of Florida, utilized the tAP BIM Awards sub-
missions as a test of the Capability Matu-
rity Model (CMM) they were developing. In 
Smith’s words, “we wanted to provide some 
hard metrics to delineate why these projects 
were award winners. We also wanted others 
to aspire to the same levels of quality in their 
models. I am pleased with the outcome at 
this early stage of the CMM.” 

But is the Stellar Architecture category 
just a beauty contest? the category criteria 
includes:

to enable virtually error free installation, an 
unheard of accomplishment for any project, 
not to mention one as architecturally daring 
and complex as this one.

As Derek Cunz, Director or Project 
Development for Mortenson noted, “BIM 
helped expedite the structural steel to 
such a degree that it was completed three 
months ahead of schedule. Amazing, con-
sidering the complexity of the structure. 
For the future, we’re focused on using 
BIM to simulate all aspects of the process: 
design, planning, preconstruction, schedul-
ing, safety, sustainability, construction and 
operations.”

See Figure 3, Figure 4, and Figure 5 
for views of the building.

Kieran/tiMberlaKe and the loblolly 
house

the 2007 Award Winner for Stellar 
Architecture by Stephen kieran and James 
timberlake dispelled any notion that BIM 
is only for complex building types and large 
firms with unlimited resources. A single 
family residence, albeit a second home in 
an idyllic and picturesque location (Figure 
6), clearly established a benchmark for 
BIM in several dimensions:

Fully integrated and complete BIM, •	
with all dimensions, components and 
building elements in a fully integrated 
model;
A design and construction process with •	
a strategic supply chain approach;
A delineation of both the constructabil-•	
ity and de-constructability of the house 

give the 2006 BIM Creating Stellar Archi-
tecture Award to a constructor, Mortenson 
Construction. Indeed, the story of a construc-
tion contractor inheriting two-dimensional 
designs both from the design excellence 
architect (Daniel libeskind) and the produc-
tion firm (Davis Architects), and developing 
multiple 3D, 4D and special-purpose BIM 
models on their own is a central focus of the 
2nd year awards.

the BIM jury citation summarized how 
the Denver Art Museum was, “…a ter-
rific example of how building information 
modeling can enhance and enable first-rate 
architecture.”

But the submission was also about deep 
integration of team collaboration into the con-
struction process, utilizing BIM and models as 
the focus of the team’s efforts. the Morten-
son submission highlighted the power of BIM, 
not just for clash-detection and architectural, 
mechanical and electrical trade coordina-
tion, but also as a powerful visualization tool 
for the client and various project stakehold-
ers, including local officials and art museum 
donors. Much of that collaboration, viewing 
the BIM models projected on screens, took 
place right in the construction trailer.

In addition to collaboration, the Denver 
Art Museum was also a terrific example of 
utilizing demonstration of the American Insti-
tute of Steel Construction (AISC) interopera-
ble Standard of Practice for design, engineer-
ing, fabrication and final erection. utilizing 
the CIMsteel Integration Standard, release 2 
(CIS/2) for the exchange of structured infor-
mation for 3D modeling, the project able 

Figure 3. Denver Art Museum. Images for Figure 3 and Figure 4 courtesy of 
Mortenson Construction and the Denver Art Museum.

Figure 5. The completed Denver Art Museum. Photo 
courtesy of Fred J. Fuhrmeister/Time Frame Images.Figure 4.
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•	 Project	is	built	or	under	construction;
•	 Independent	architectural	merit	awards;
•	 Jury	 assessment	 of	 architectural	 quality;	

and
•	 Architectural	expression	which	could	not	

have been realized in other ways.
Stephen kieran, FAIA, in his role as a 

BIM Awards juror in 2006, challenged the 
profession to begin thinking about BIM as 
not just “representation”, or “expression”, as 
the above criteria suggested, but encouraged 
practitioners and the technologies technolo-
gists to begin moving toward better integra-
tion and ultimately “simulation.”

David C. Mortenson, a Jury Member of 
the 2008 tAP BIM Awards, added, “the use 
of BIM technology is finally gaining enough 
wide spread use and acceptance that we can 
do more than just adopt a new better tool 
to do what we have always done, we can 
actually start to use the tool to fundamentally 
change how we design and build facilities.”

that raises the question of when will 
BIM, as a virtual design and construction tool, 
address how well the building will perform 
(in advance of completed design, construc-
tion and occupancy), in areas such as:
•	 Client	programmatic	needs;
•	 Energy;
•	 Building	enclosure	integrity	despite	unique	

and daring designs;
•	 Life	safety;
•	 Sustainability;	and
•	 Security.

ultimately this will result in not just “stel-
lar architecture” but more appropriately 
“BIM enabling a stellar performing building” 
in a multitude of dimensions. n

Stephen r. Hagan has worked extensively 
in the design and construction industry to inte-
grate information technology into programs and 
projects. He has lectured extensively and led 
symposiums on the subject of the digital revolu-
tion in design and construction.

reFerenCes:
tAP BIM Award Winners for BIM Creat-
ing Stellar Architecture
2005, Arup, Beijing National Swimming Cen-
tre: www.aia.org/Siteobjects/files/arup.pdf
2006, M. A. Mortenson Company, Denver 
Art Museum: www.aia.org/tap_a_200607_
bimawardees
2007, kieran/timberlake loblolly 
house, www.aia.org/aiarchitect/
thisweek07/0824/0824n_bim.cfm
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I hAVe heArD the terms BIM and 
disruptive used together quite often lately. 
Some tend to think of disruption as a sign 
of trouble. My preferred connotation for 
the term is unsettling. Is BIM the catalyst 
to unsettle and shake-up the construction 
industry? I hope so…and it’s about time. 

Much has been said and written about 
the inefficiencies of the construction indus-
try. Fragmented in its makeup and slow 
to adopt change, statistics from the u.S. 
Bureau of labor Statistics suggest that the 
construction industry productivity not only 
lags behind other industries, but is also in 
decline. the costs of these inefficiencies 
are palpable, costing billions of dollars 
annually.

let’s be clear, BIM is not the salvation 
of the construction industry. efforts on 
many fronts will be needed to address 

issues that have gone unattended far too 
long. But there’s good reason to believe 
that the introduction of BIM will serve as a 
catalyst for many of the necessary changes 
to unfold. the signs are already there.

At its core, a BIM based methodology is 
built around the notion of collaboration—
people and systems exchanging informa-
tion about a facility throughout its life 
cycle.  embracing a collaborative model 
is the most effective way I can think of 
to address fragmentation. Adopting this 
approach requires and results in a number 
of positive changes in the industry. While 
technology may be the catalyst, business 
process reform and vision is required to 
create meaningful change. 

So how do we get there, and what 
kinds of changes will we see along the 
way?

owners will deMand iMproveMents
No longer willing to yield to a tradi-

tion of inefficiency, building owners will 
lead the charge for a smarter process. 
As change agents for the industry, both 
public and private owners will challenge 
their providers to deliver facilities faster, 
better, safer and at lower cost. owners 
will require BIM to enable lean prac-
tices to identify and eliminate waste in the 
entire project cycle. they will expect their 
construction partners to be proactive in 
applying these concepts looking for early 
returns—tangible results from bid through 
implementation at the site.

new business Models will eMerge
the benefits of consolidating previously 

disjoint design and construction organiza-
tions will lead to mergers and acquisitions 

Feature

BIM: A Healthy Disruption to a
   Fragmented and Broken Process
By David Jordani, FAIA, Jordani Consulting Group
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operations, maintenance, and renewal 
activities throughout the life cycle of 
the facility. For owners this forecasts 
a transition to a more meaningful BIM 
where digital facility dna is used to tune 
and maintain a building and its systems. 
owners will recognize the value of the 
information about their facilities as an 
asset in addition to the physical facility 
itself.  An owners’ BIM will morph into 
a Business Intelligence Model integrated 
with other corporate systems to maxi-
mize impact on corporate’s operations 
and mission. the long sought opportuni-
ty to connect facilities to the corporate 
mission will be realized.

owners look for partners who can 
take on a stewardship role for managing 
an expanding network of facilities data 
and step up to a new level of profes-
sional service.

soFtware suppliers will play new 
roles

Convergence of software products 
to meet the needs of industry will con-
tinue. Marketing distinctions between 
BIM, CAD, CAFM, WMIS, CMMS and 

and others like it will embed profession-
al expertise to a far greater extent than 
ever before. Professional service orga-
nizations and associations will be able to 
encode their knowledge for use by oth-
ers. Need to gain access to best prac-
tices for the layout of a surgical suite? 
Why not license it from subject matter 
experts?  this and many other examples 
will likely be available as a web service 
in the not too distant future. With the 
computer acting as a design partner, the 
need to evaluate—perhaps certify—that 
software is properly contributing to a 
BIM will emerge.  the benefits of quality 
controlling BIM project data for its pro-
posed short and long term uses  will be 
realized as well. this in turn will lead to 
new services for organizations with the 
professional and technical skills willing 
to take on that risk. 

owners will use biM as a business 
intelligenCe Model

owners now reaping the benefits 
that BIM yields through design and 
construction, will seek even greater 
value in the use of the BIM to manage 

in search of more cost effective busi-
ness models for collaboration. these 
organizations will promote the benefits 
of being under one corporate umbrella 
as a distinct advantage they can translate 
into lean process benefits for the own-
ers. the visionaries will extend their 
offerings into operations and mainte-
nance support leveraging BIM through 
the full life cycle of a facility as they 
move towards managing total cost of 
ownership (tCo) as a service delivery 
model.

A host of new businesses will emerge 
to meet the needs of a digitally based 
process.  even at this early stage Goo-
gling BIM Services returns an interna-
tional list of boutique providers ready to 
assist those in need. And BIM is rapidly 
a new tag line on Ae print ads. Current 
services predominantly focus on the 
startup events as organizations struggle 
to get out the BIM starting gate, but 
that is about to change. I recently saw 
a demonstration of a Smart CodestM, an 
automated code compliance checking 
software being developed by the Inter-
national Code Council. this application 
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thesis of interoperability and collaboration. 
transferring data from one group to another 
with a litany of disclaimers won’t yield a 
lean collaborative process—we must do bet-
ter. Construction industry attorneys suggest 
that while concerns must be addressed they 
should not stalemate progress. Groups like 
the Business Process and legal task of the 
buildingSMArt alliance™ are working with 
representatives from a broad cross section of 
professional associations to take on the chal-
lenge of examining and recasting contracts 
and compensation models.

eduCation and training will be CritiCal 
For suCCess

With changes that extend from the design 
office to the job site and everywhere along 
the way, it’s certain that a broad array of 
educational and training programs will be 
needed to make the transition to an infor-
mation driven process. Not only will the 
methods for obtaining information change, 
but as an effective collaborator, we’ll need 
to better understand the responsibilities and 
information needs of our partners. technical 
and professional development programs will 
emerge to meet the needs of a digitally tuned 
workforce. the challenge is also being felt in 
higher education, where already overloaded 
curricula need to incorporate classes to pre-
pare the next generation for a leaner more 
collaborative construction industry.

•••
Disruptive though it may be, the 

transition to BIM for design, construct, 
operate and maintain process for facili-
ties is well underway. Changes will yield 
benefits to all stakeholders that embrace 
the concept of a more informed collab-
orative process.  n

as President of the Jordani Consulting 
group, david a. Jordani, faIa has developed 
a highly regarded practice providing facility 
management business process and IT con-
sulting. as a leading authority in this volatile 
area, Jordani provides an objective resource 
for understanding, facilitating and applying 
new business practices and technologies to 
achieve a competitive advantage. He Chairs 
the facilities Information Council and the 
Business Process Integration Task Team of 
the buildingSMarT alliance™ under the aus-
pices of the national Institute of Building Sci-
ences (nIBS). david Jordani can be reached 
at djordani@jordani.com.

to become active participants on design 
and construction project delivery as It skills 
become an increasingly important core com-
petency for project delivery.  

legal and risK ManageMent ConCerns 
will be resolved

unlike the CAD migration of the 80s, 
the BIM disruption is being felt at the highest 
management levels of the industry. At the 
top of their discussion list are fears of new 
risks and liability exposure that will creep 
into projects. the need to exchange digital 
data is central and essential to support BIM’s 

other construction industry products 
will blur. As systems are integrated with 
more powerful professional capabilities the 
focus (finally) turns from software products 
to the design, construction and operations 
issues the systems were supposed to impact. 
Construction industry software providers will 
follow trends of other industries as software 
as service models emerge for collaborative 
project teams. Application Service Provider 
(ASP) models will expand with the need to 
host large data models not only for design 
and construction but throughout the life 
cycle of a facility. Some vendors will position 
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baCKground 
Incorporated in Washington D.C., as a 

non-profit organization, oSCre Americas 
mission is to facilitate the standards develop-
ment process among key real estate stake-
holders, including owners, tenants/occupants, 
investors, operators, developers, regulatory 
agencies, service providers, vendors, utili-
ties and suppliers; essentially anyone who has 
anything to do with land, buildings, structures 
and infrastructure—resulting in benefits to 
all stakeholders by enabling the industry’s 
supply-chain to easily and cost effectively 
exchange accurate information more effi-
ciently in the digital economy. 

Supporting member organizations of 
oSCre Americas represent in excess of $2.1 
trillion in real estate assets, 12.3 billion square 
feet of floor space and 1,370,500 association 
members. 

oSCre’s recently expanded fifteen mem-
ber Board of Directors consists of major 
forces representing a significant cross sec-
tion of the industry including Appraisal Insti-
tute, BoMA International, IFMA, CB richard 
ellis, Cisco, Cushman & Wakefield, Data 
Consortium, Jones lang laSalle, National 
Association of realtors (NAr), realcomm, 
Argus, yardi Business Solutions, u.S. General 
Services Administration (GSA), Public Works 
Government Services Canada (PWGSC) and 
realFoundations.

oSCre Americas and oSCre eMeA/
PISCeS will soon be joined by oSCre Asia 
Pacific. All three regions will be coordi-
nated by oSCre International which looks 
to reduce the proliferation of conflicting stan-
dards an issue of considerable importance to 
global multi-national organizations requiring 
consisting reporting values. 

osCre doesn’t Create data standards, 
our MeMbers do 

oSCre members submit recommen-
dations to launch interest groups based on 

business processes that could be greatly 
improved via interoperable data exchange 
and must be of high value to oSCre mem-
bers and the industry to evolve to a sanc-
tioned workgroup voted on by oSCre’s 
executive members. 

Instead of the traditional method 
of individual companies hiring consul-
tants and convening internal teams for 
months at a time to create their own 
best practice, oSCre members who are 
highly experienced and knowledgeable 
professionals from public and private 
sector end-user organizations, associa-
tions, vendors and the service pro-
vider community, work together with 
oSCre’s workgroup project managers, 
trained to extract the necessary infor-
mation and insert it into template docu-
ments that are handed off to oSCre’s 
technical team who convert the infor-
mation into an xMl Schema, the main 
component of the Standard required for 
interoperable data exchanges between 
trading partners. 

employing a democratic process, each 
member organization has only one vote 
per workgroup where small organization 
with four employees have a seat at the 
table and an equal vote to that of the larg-
est global organization. 

oSCre members have launched work-
groups designed to provide value to a 
cross section of the industry: 
•	 Commercial	Information	Exchange	

(CIE)	 designed to move commercial 
property listings between sellers, bro-
kers, listing exchanges and buyers; 

•	 Work	 Request	 and	 Work	 Order	
Fulfillment, applicable for corporate 
and commercial property manage-
ment; 

•	 Commercial	 Property	 Manage-
ment, eases the pain associated with 
the investment community’s purchase 

and/or mergers and acquisitions of 
portfolios where the buyer needs to 
streamline the way they import the 
sellers portfolio of properties, build-
ings and leases; 

•	 Lease	Abstract, designed to stream-
line the exchange of lease abstract 
information between landlord and 
tenant; 

•	 Real	 Property	 Unique	 Identifier, 
said to be the glue that will bind the 
real estate industry together. Applies 
a unique ID to land and buildings 
where all other information will be 
associated to, including addresses 
and assessor parcel numbers; 

•	 Space	 Classifications, an essential 
component required for a large num-
ber of metrics, benchmarks, moves/
adds/changes, programming, space 
forecasting, strategic planning and 
maintenance operations; and

•	 Appraisal	 Institute, utilizing AI’s 
+1,700 data fields to create thirteen 
standardized electronic Appraisal 
report templates. 
Several of the above listed work-

groups are about to be published making 
way for new workgroups to be formed. 
Do you have a recommendation for a 
new oSCre workgroup? If yes, submit 
it to oSCre. 

viewing real property industry as a 
holistiC eCosysteM 

historically the transfer of informa-
tion between sellers, brokers, listing 
exchanges, buyers, appraisers, inspec-
tors, mortgage bankers, title companies, 
regulatory agencies, architects, engi-
neers, contractors, utilities, vendors and 
service providers have all been manual 
paper-based transactions. though dif-
ferences existed between the data origi-
nator and data recipient’s information, 

By Andy Fuhrman, oSCre Americas, Inc. 

Forward Thinking Organizations Invest 
to Convert ROI Vision Into Reality

Feature
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strategy is to someday connect business 
processes together. one such scenario 
is the exchange of real estate between 
seller and buyer and each step along the 
way, including agreements with brokers, 
finding properties, conducting appraisal 
valuation reports, inspection reports, 
agreeing to the sale leading to the title 
search, mortgage, taxes, digital signa-
ture and electronic funds transfer. 

rather than trying to boil the ocean, 
oSCre is boiling a gallon at a time 
by improving and automating individual 
business processes. In an effort to sig-
nificantly reduce the time to market of 
industry standards, oSCre has identi-
fied other SDo’s across the supply-
chain to partner, with the intent these 
bodies of work will be interoperable 
throughout the industry. Current and 
future collaborations include, though 
are not limited to: 

Appraisal Institute•	  (www.appraisal-
institute.org) – Valuation. 
Data	 Consortium/NCREIF•	  (www.
ncreif.org) – Investment. 
Mortgage Bankers Association•	  (www.
mismo.org) (Pending) – lending. 

types (I through IV) with 26 different 
occupancy type codes that cover every-
thing from construction materials, fire 
separation, allowable number of floors 
to maximum allowable constructed 
floor area. While both can continue to 
co-exist in their own context within the 
digital economy, the ability to perform 
“Sweet Spot Modeling™” via System 
Dynamics Modeling—a method to run 
multiple time based “what-if” scenarios, 
will be hampered by appraisers, mort-
gage bankers, insurance companies, 
FeMA and even web-based content 
service providers, until the ICC codes 
providing more, detailed, scientifically 
proven and tested data is selected as 
the dominant classification code for 
construction type.

oSCre provides a forum to bring 
together industry experts from across 
the industry for open exchange of ideas 
that increases the opportunity to formu-
late new interoperable data standards 
and value-based business processes such 
as Sweet Spot Modeling™.

While oSCre workgroups represent 
individual business processes, the overall 

the person manually re-entering the 
information into the recipients system 
would interpret and modify the informa-
tion accordingly. 

Web-based technologies have enabled 
the exponential growth of available infor-
mation from around the globe on any 
subject and extensible Markup language 
(xMl) enables the sharing of data across 
different information systems. 

Combining Web technology and 
xMl doesn’t necessarily result in effi-
cient interoperable data exchanges the 
way sending and receiving email can 
today on almost any computer or phone 
using almost any type of operating sys-
tem and email software. It just seems to 
get there. 

In the past it didn’t really matter 
much that the appraisers and mortgage 
bankers using Marshall & Swifts nine sin-
gle digit construction classification codes 
didn’t match the International Code 
Council (ICC) codes used by the archi-
tectural, engineering and construction 
(AeC) sector for planning, design and 
construction using a multi-code clas-
sification that combines 4 construction 
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for oSCrE, where he has been respon-
sible for day to day operations, including 
business development, membership man-
agement, Executive Committee support, 
oversight of the organization’s working 
groups and coordination with the tech-
nical and harmonization committees. 
fuhrman has been instrumental in mak-
ing strategic alliances with some of the 
most important professional organizations 
in the real estate industry, such as the 
appraisal Institute, the data Consortium, 
the national association of realtors and 
Corenet global.

oSCre offers its published stan-
dards for free. In order to provide this 
value to the industry, oSCre requires 
support in the form of membership 
dues, sponsorship, grants, donations 
and of course—member participation. 
this isn’t rocket science and shouldn’t 
require just a few forward thinking 
organizations to shoulder most of the 
burden if many contributed to the 
effort.  n

 andy fuhrman has served since 
June 2004 as Chief Executive officer 

National Institute of Building Sci-•	
ences (www.nibs.org/projects.html – 
oversees and is linked to a large num-
ber of AeC sector SDo organizations 
including National Building Information 
Model Standards (NBIMS) (www.nibs.
org/newsstory1.html) and the build-
ingSMArt alliance™ (www.nibs.org/
buildingsmart3.html).
Open Applications Group•	  (www.
openapplications.org) – B2B xMl 
Interoperability. 
oBIX•	  (www.obix.org) – (Planned) Build-
ing Automation & Systems Integration. 
CABA •	 (www.caba.org) – residential & 
Commercial Building Automation. 
Open Geospatial Consortium•	  
(www.opengeospatial.org) (Pending) – 
Integrating electronic location resourc-
es into commercial and institutional 
processes worldwide. 
U.S. Green Building Council•	  (www.
usgbc.org) (Planned) – environment & 
Sustainability.

soCial responsibility 
Because of oSCre’s unique position 

bringing together Associations, end-
users, Vendors and Service Providers 
from across the real property industry, 
the u.S. Department of Commerce 
(uSDoC) has identified oSCre as a 
conduit to bolster the export of industry 
related goods and services to emerging 
markets. Increased exports drive the 
increase in domestic jobs and need for 
an educated workforce. uSDoC has 
expressed an interest to: 

Advocate internationally on behalf •	
of oSCre members with a desire to 
introduce their goods and services in 
emerging markets; and
Provide assistance in the develop-•	
ment of programs to build an educat-
ed workforce starting at the elemen-
tary grade level. 

industry responsibility 
the holistic view that drives oSCre 

evolved from stakeholder interest industry-
wide to improve inefficient business pro-
cesses. Software and hardware technology 
have matured and gone about as far as they 
can go. It’s now time for the terminology 
used by the industry to catch up, requiring 
industry professionals to come together and 
finally place a stick in the ground. 
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trADItIoNAlly, FACIlItIeS Are MAN-
AGeD along functional, product-oriented 
stovepipes. While some integration and 
cross feeding does take place, this certainly 
is not optimal.  Competing and conflicting 
actions due to miscommunication increase 
information loss as the facility passes through 
various phases of its life cycle as shown in Fig-
ure 1, adversely affecting the reliability and 
availability of facilities. optimal solutions that 
meet facilities’ needs now and into the future 
are achieved by viewing facilities holistically 
and integrating these stovepipes in ways that 
balance the return on investment (roI) with 
an acceptable level of risk while reflecting an 
owner’s vision, mission and goals to further 
business, financial, and facilities plans.

Most organizations have developed 
stovepipes in each phase of the aforemen-
tioned life cycle, resulting in a tremendous 
loss of information. Information exchange 
is typically accomplished today with draw-
ings and specifications. As each member 
of the building team changes its work, all 
others need to change also. this process 
leads to long-term operational problems 
and missing information, which includes: 

Specs typically delivered in boxes of •	
paper documents;
known warranty information/terms;•	
Documented preventative maintenance •	
requirements;
equipment location and design criteria;•	
Spare parts and supplier information; •	
Appropriate space utilization; •	
energy costs;•	
Alternative facility use and optimiza-•	
tion; and
Contingency operations.•	
the solution is integrating stovepipes and 

minimizing information loss from one phase 
of the life cycle to the next, thereby reduc-
ing overall costs for owners to operate and 
maintain the facility, as shown in Figure 2.

A tAM approach integrates “stovepiped” 
functions and requires interdependent dia-
logue between all disciplines and phases of 
the life cycle. tAM is an effective way to meet 
facility goals and objectives although a different 

school of thought suggests that facilities are 
solely in support of the corporate mission. 
however, research demonstrates that the 
success of an entire organization is depen-
dent upon the inter-relationships of effective 
facilities as well as financial and business plan-
ning. Successful business outcomes depend on 
these areas and share more than a common 
mission; they must also share actively inte-
grated facility planning and management.

For a new project, architects and engi-
neers typically start to plan the design 
of the building and then convey ideas by 
creating construction documents. those 
documents are passed to the builder, 
who interprets the documents to connect 

materials and construct the building. At 
substantial completion, the building is 
passed to the owner. From this point, 
occupation and usage begins and leads 
to maintaining the building for years. 
throughout occupation and usage, evalua-
tion of the building occurs to either extend 
the life by implementing improvements or 
retire the facility.

For effective corporate facility planning 
and management to occur, physical assets 
must be viewed in the context of the entire 
life cycle with knowledge added at each 
phase, as shown in Figure 3 (on page 31). 

A facility’s life cycle can be viewed in 
stages including planning, design, construction, 

By Harry Singh, Woolpert, Inc. AND William	H.	Dunn, NAVFAC Atlantic

Feature

Integrating Facilities Stovepipes for 
Total Asset Management (TAM)

Figure 1 – Stovepiped information storage.

Figure 2. Courtesy of NIBS 2006, 
2007. National Building Information 

Model Standard, Appendix – B, 
Construction- Operations Building 
Information Exchange (COBIE): 

Pilot Implementation Standard, 
March 2007.
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(CoBIe), including facilities on military instal-
lations. CoBIe, as with all NBIMS projects, is 
an open standard through which information 
created during design and construction can 
be transferred directly to facility operators, 
maintainers and managers in useable elec-
tronic format. 

NBIMS projects are developed based 
upon the Information Delivery Manual (IDM) 
process. IDM allows standards for informa-
tion exchange to be defined from specific 
requirements. the CoBIe report identifies 
the IDM exchange requirements and func-
tional parts. these functional parts directly 

detailed system operation and maintenance 
procedures including preventive maintenance 
schedules, troubleshooting and repair.  

oMSI is the first attempt to organize 
information in a manner that allows use to 
facility operators. however, oMSI does not 
have the information formats standardized, 
preventing industry-wide use.

the National Institute of Building Sciences 
(NIBS) is developing a National Building Infor-
mation Model Standard (NBIMS). to define 
and standardize data requirements for facil-
ity types through the use of Construction-
operations Building Information exchange 

occupation/use, maintenance and demolition, 
cycling back to planning. the evaluation or 
assessment stage is vital in the facility life cycle 
as it reveals information that enables strategic 
decisions, including options to sell, lease, pur-
chase, upgrade, renovate or expand facilities. 
the assessment process evaluates shortfalls 
and can recommend changes to enhance pro-
ductivity, energy efficiency and other factors 
to improve suitability and meet the facility’s 
intended use. to be highly effective, a facility 
assessment must be based upon criteria that 
the owner and consultant establish together. 
the criteria must reflect sound principles of 
architecture and engineering as well as the cli-
ent’s goals, objectives, values and culture. 

optimized tAM is achieved by integrat-
ing the stovepipes/phases while adding more 
information at each phase of the life cycle 
and exerting	maximum	effort	in	collecting	
information at the design stage to realize cost 
savings, as shown in Figure 4 (on page 32).

there is a wealth of information from 
the planning, design and construction pro-
cess that is not effectively handed over to 
operations. the bookshelf in the locked 
room is not much use. the DVD full of 
PDFs seems convenient until you try to 
find a specific PDF. the designers analyze 
alternative designs to determine the lowest 
life cycle cost while constructors utilize the 
time dimension to schedule on-time materi-
als delivery. the facility manager accesses 
warranties and schedules preventive mainte-
nance as users confirm that the as-built facility 
meets planned requirements. yet, none of 
them have access to the information that led 
to the decisions that preceded them.

the operation and Maintenance Sup-
port Information (oMSI) program provides 
a process and a product that captures, orga-
nizes and expands key facility information 
produced during the design and construction 
of a facility. oMSI is not simply the product 
data delivered. It also organizes the data 
using a system’s perspective and develops 

Figure 3
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up to 30 percent maintenance cost •	
reductions.
Asset management needs must be consid-

ered as a holistic management system. this 
will ensure that good decisions for the use and 
care of equipment are consistently made and 
implemented to constitute the best business 
value. Such a management system will ensure 
assets remain capable of delivering the perfor-
mance required by the business throughout 
the asset life cycle span. n

Harry Singh is project director for Woolp-
ert, Inc. Before joining Woolpert, Singh 
served the department of navy for 25 years 
and retired as head of facility Sustainement 
and Services, from Headquarters, naval 
facilities Engineering Command (naVfaC), 
where he was responsible for implementing 
policies reflecting best business practices 
and developing fM solutions. Previously, he 
was director of Engineering, Public Works 
department at HQ naval district Wash-
ington at the Washington navy Yard.  He 
is an active participant in the national and 
international organizations such as federal 
facilities Council, International facility Man-
agement association (IfMa) and aPPa.

recapitalization. the cost-
saving potential at the 
o&M stage of the life 
cycle is highest when all 
the information provided 
by oMSI or CoBIe is 
collected and made avail-
able in early stages of the 
life cycle; however, con-
tinuous accumulation of 
information is necessary. 
Maintenance is a significant 
part of the direct operat-
ing cost for businesses. As 

profit margins are increasingly squeezed, 
maintenance is one of the few areas where 
profitability can be improved. Maintenance 
has traditionally been managed as a cost 
to be minimized rather than a strategic 
process that assures the profitability of the 
business.

results achieved by successfully inte-
grating these “stovepipes” as part of an 
asset management system include:

20-50 percent productivity increase;•	
25-60 percent profit increase;•	
up to 98 percent machine downtime •	
reduction; and

link user requirements to the Industry Foun-
dation Class (IFC) model. IFC is an inter-
national open standard, serving as the basis 
for all NBIMS exchanges.1 oMSI will serve 
as a vehicle for capturing pertinent data 
created during the design and construction 
process and will eventually coordinate with 
CoBIe standards while keeping its identity 
because oMSI is directed by NAVFACINSt 
11013.39B, oMSI.

typically, the total cost of ownership 
distribution is 25 percent planning, design, 
construction and demolition; 55 percent 
operations and maintenance; and 20 percent 

Figure 4. Courtesy of Patrick MacLeamy, IAI International.
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BuIlDING INForMAtIoN MoDelING 
(BIM) will soon deliver the AeC to the global 
economy, ushering in many opportunities 
as well as challenges. Increasingly, project 
teams will be comprised of consultants from 
around the world as firms vie for proj-
ects and resources with global competitors. 
New degrees of collaboration with interna-
tional players will become possible. Building 
assemblies will be manufactured all over the 
world and customized manufactured building 
components will permeate the industry, sus-
taining new economies of scale and quality. 
While these claims may seem far from the 
industry of today, we can already see the 
beginnings of this transformation within the 
construction world and must ensure that 
the next generation can skillfully wield the 
technologies now reshaping the industry on 
a global scale. 

biM and the deMand For resourCes
“BIM in China”, an article published 

by Autodesk1, made reference to an 

Architectural record2 report that China 
was spending over $375 billion a year on 
construction(16 percent GDP); consuming 
55 percent of the world’s production of 
concrete; 36 percent of the steel and 30 
percent of the coal in the process. China’s 
own Ministry of Construction estimates 
that the country will double its current 
building stock by 2015, which accord-
ing to the World Bank, indicates that 
approximately half of the world’s new 
building construction will take place in 
China.3 While developing economies such 
as China’s are exploding, the u.S. is clearly 
not slowing down. the u.S. federal bud-
get for construction alone is $385 billon 
a year and it is estimated that over the 
next 27 years, the u.S. will “renovate 150 
billion square feet and build 150 billion 
square feet” 4, intensifying the demand for 
resources and the impact on the global 
environment. 

Architecture 2030 has calculated that 
buildings are responsible for roughly 40 

percent of global carbon emissions and 
analysts now warn that if we don’t act 
now, we will miss an opportunity to 
reduce the carbon footprint of buildings 
in the u.S. and abroad. 5 essentially, if the 
world continues to build to the inefficient 
standards of the u.S. today, the demands 
on earth’s resources will not be sustainable 
and we will face a crisis of unprecedented 
global proportions. But what if tools and 
processes existed that could eliminate 
inefficiencies and predict building perfor-
mances before construction; in fact, as an 
integrated part of the design process, thus 
cutting down on waste and the demand 
for resources? this is one of the promises 
BIM holds out to us.

proCess re-engineering through biM
BIM re-engineering also promises to 

restructure the AeC itself, now a daunt-
ingly complex industry, plagued by what 
has been called a “fragmented supply 
chain”6, in which new technologies that 

By Professor Hector L. Camps, PhI Cubed, Inc.

BIM, Education and the Global 
Economy

Feature
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cycle which renders firms less profitable 
and less efficient and erects barriers 
making the adoption of new technolo-
gies and processes such as BIM more 
difficult. to offset these limitations and 
to reach the high level of adoption need-
ed to transform the industry, it is vital 
that industry have local training grounds 
in BIM- enabling technology and that 
educational institutions join in providing 
accessible training now.

biM in eduCation
education in the AeC needs to 

become more efficient, because, obvi-
ously, we need students to do more in 
less time, if we expect to develop pro-
fessionals who do the same. the design 
process as traditionally taught in the 
classroom is painfully time-consuming 
and labor intensive, with the student 
often trapped in rudimentary and mun-
dane processes, such as manual draft-
ing, that take valuable time away from 

size of firms in the AeC, private invest-
ment in research and development has 
been hard to come by. In1998, a report 
on construction identified many of the 
problems that we still face today due 
to the lack of research and develop-
ment in the industry worldwide, noting 
that the construction industry, “invests 
little in research and development”; 
that r&D had fallen by 80 percent 
since 1981; and that capital investment 
was a third of what it had been twenty 
years earlier in the uk. that lack of 
investment, the author lamented, was 
damaging the industry’s ability to keep 
abreast of innovation in processes and 
technology.7

this continues today, because, r&D 
is typically left to the realm of academia, 
or to a handful of industry champions 
and even employers are typically unwill-
ing to do any in-office training, citing 
high cost and risk of employee turnover. 
What this attitude generates is a vicious 

allow for multi-disciplinary teamwork 
on one side, clash with century-old pro-
cesses, business models, legal contracts 
and compensation schemes that impede 
knowledge-sharing and cause needless 
rework, on the other. BIM will push 
the industry forward by demanding that 
our teams learn to work in advanced 
3D, information-driven environments, 
where the sharing, capture and reuse 
of knowledge is common practice and 
building performance is predictable 
from the earliest design phases on. 
BIM’s key facets of integrated practice, 
sustainability and life-cycle management 
will optimize reduction of waste, cost 
and time from total project delivery.

the Call FroM industry to aCadeMia
the same concepts that aim to trans-

form the industry also call for change in 
education within the AeC and the role 
that academia will play in BIM’s success 
is critical. Due to the typically small 

BIM	allows	students	to	explore	projects	in	greater	depth	
than ever before, because a single intelligent model can be 
used	to	generate	construction	documents,	explore	build-
ing assemblies or constructability, estimate costs, simulate 
building performance and even build physical models using 
the latest in rapid prototyping. 
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the new ingredients 
Interdisciplinary teams require 

interdisciplinary managers. the con-
cept of a new profession dubbed 
the “construction modeler”11, now 
referred to as the BIM Manager”, was 
explored back in 2004 and it was clear 
even then that the scope of the mod-
eler’s work would straddle four spe-
cific areas: constructability analysis, 
estimating (cost modeling), sequenc-
ing (4D and 5D simulation or process 
modeling) and fabrication (design to 
manufacturing).

modeling and related technology specifi-
cally as these transform the exchange of 
information among the various groups 
involved in the design and construction 
of the built environment”.9

David r. Scheer, director of CIDC, 
when tackling the question of what an 
architect today should know, explained 
that current architectural training 
remains focused on form, whereas 
BIM, which he defined as ‘digital design’ 
demands that architects think simulta-
neously about materials, bidding, con-
struction and project management.10

exploring design solutions and do noth-
ing to teach real world content. 

BIM replaces this sluggish and frag-
mented process with an interdisciplinary 
approach that consolidates effort. BIM 
allows students to explore projects in 
greater depth than ever before, because 
a single intelligent model can be used 
to generate construction documents, 
explore building assemblies or construc-
tability, estimate costs, simulate building 
performance and even build physical 
models using the latest in rapid proto-
typing. 

the primary threat to implementing 
BIM’s integrated process is interoper-
ability and educators of BIM technol-
ogy need to be aware of this and strive 
instead to support open standards. 
Interoperability is a man made prob-
lem and one that the industry can no 
longer afford to tolerate. the National 
Institute of Standards and technol-
ogy (NISt) report on Interoperability 
shocked the industry when it stated 
that interoperability alone was respon-
sible for $15.8 billon in waste in the 
u.S. Capital Facilities Market, which 
if extended worldwide, represented 
some $60 billion of waste.8 We need 
open standards in the AeC such as the 
Industry Foundation Class (IFC), other-
wise file exchanges will become vendor 
specific, or poor performing, causing 
data loss and rework and preventing 
the industry from harnessing the full 
potential of BIM. 

integrated proCess in sChools
If we are to someday have wide-

spread integrated practice within the 
industry, it must first be adopted in the 
classroom. Design education in architec-
ture, for example, could be taught from 
the perspective that since it takes an 
interdisciplinary team to design and con-
struct a building, the same team effort 
must be experienced in school, with 
project teams grouped to represent the 
different disciplines of the construction 
industry. 

one of the best examples of this 
approach in practice is the Center 
for Integrated Design and Construc-
tion (CIDC) at the university of utah. 
the CIDC’s stated mission is, “to con-
duct research in building information 
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considering the teaching of BIM really 
ought to examine this matrix closely. 

According to Cheng, not since the 
master builder era, have materials, 
sequences, processes and ethics been 
major focal points of an architect’s edu-
cation. Construction materials and the 
understanding of the manufacturing pro-
cess, not stressed since the Bauhaus, 
have become relevant factors once 
more.

I would like to think that propor-
tioning systems might also make a 
comeback, especially now that many 
BIM programs are able to capture and 
express relationships in a model which 
can in turn, become design drivers. In 
essence, one could run the Fibonacci 
sequence or the Golden Section as a 
design constraint and explore a project 
from a purely proportional perspective. 
Never before have we had the power to 
explore so many variables/variations at 
the design stage. technology may have 
changed our industry, but it is informa-
tion technology that is driving the BIM 
revolution. 

design as a Collaborative proCess
I heard it said once that if you design 

through consensus, you start out to 

most important aptitude. Critical think-
ing defined here as “the ability to simul-
taneously envision multiple aspects of a 
problem and their relationships before 
proceeding toward a solution”.13

Cheng’s report includes a wonder-
ful matrix of suggested proficiencies in 
representation and construction when 
emphasizing an integrated approach. 
Comparing the two categories across 
this matrix, the trend is that in an inte-
grated curriculum, 3D expands while 2D 
contracts. Geometry and 3D modeling 
skills move to the forefront while Formal 
composition and Stereotomy and 2D 
drafting take a backseat. 

Cheng’s matrix mirrors the observa-
tions in the book re-fabricating Architec-
ture, that BIM technology is now blurring 
the edges between disciplines, between 
thinkers and builders and between the 
virtual and the actual.14 As a result, 
construction is now a major focus for 
the architect who will participate in 
integrated practice (IP). I think this will 
be received by many in the industry as a 
welcome change. After all, does it make 
sense that in the 21st Century, the con-
struction industry is still largely a paper-
based management system trapped in 
a 2D paradigm? Any educator who is 

today, specific knowledge of the dis-
cipline being modeled is also required. 
this calls for all schools in the AeC 
to explore BIM’s application to their 
particular discipline and then make 
efforts to integrate their process with 
other disciplines. “Planning construc-
tability analysis needs insight into how 
an element is assembled, including the 
space requirement of the equipment 
needed for its assembly…estimating 
requires knowledge of the properties 
of each building element on which the 
estimating formula relies. ..Sequencing 
depends on an understanding of the 
possible sequences involved in con-
structing each element. Fabrication 
requires knowledge of shop drawings 
and/or the CNC machinery involved in 
the fabrication of each element…”.12 
And so on. Soon we will see modelers 
and managers emerging from every 
discipline to coordinate synchroniza-
tion efforts. 

integrative CurriCular struCture
renee Cheng, of the university of 

Minnesota, adds much insight when she 
postulates that to move from “compe-
tence” to “excellence,” a BIM operator 
must count “critical thinking” as their 

reFerenCes:                                         
1 (AutoDeSk 2007) “BIM in China”, Autodesk  2007. www.

autodesk.com/bim.
2 (AutoDeSk 2007) “BIM in China”, Autodesk  2007. www.

autodesk.com/bim.
3 (AutoDeSk 2007) “BIM in China”, Autodesk  2007. www.

autodesk.com/bim.
4 (Architecture 2030) “the Building Sector: A historic opportu-

nity”, Architecture, 2006. www.architecture2030.org.
5 (Architecture 2030) “the Building Sector: A historic opportu-

nity”, Architecture, 2006. www.architecture2030.org.
6 (Curt 2004) “Collaboration, Integrated Information and 

the Project lifecycle in Building Design, Construction and 
operation”, Architectural/engineering Productivity Com-
mittee of the Construction users roundtable WP-1202, 
August 2004. www.aia.org/Siteobjects/files/ip_%20pro-
ductivity.pdf.  

7 (2030 Challenge) egan, Sir John “re-thinking Construction”,: 
report of the Construction task Force to the Deputy Prime 
Minister of the uk.

8 (NISt 2004) Gallaher, Michael P .et al. “Cost Analysis of Inad-
equate Interoperability in u.S. Capital Facilities Industry”. NISt 
GCr 04-867 National Institute of Standards and technology, 

Gaithersburg, Md. August 2004. www.nist.org  AND www.bfrl.
nist.gov/oae/publications/gcrs/04867.pdf. 

9 (AIA 2007) “BIM in education”, edges, Newsletter of the tech-
nology in Practice knowledge Community, the American Insti-
tute of Architects, Fall 2007.

10 (Scheer 2006) Scheer, David r. “the ten Bytes of Architecture? 
Some thoughts on Architectural Culture in the Age of Simula-
tion”, AeC bytes Viewpoint #22 (February 7, 2006). www.
aecbytes.com/viewpoint/2006/issue_22.html.

11 (Graphisoft  2004) Gallello, Dominic & Freeman, Clay “the New 
heroes in the Building Industry” envisions Newsletter, Graphi-
soft, 2004. www.graphisoft.com/community/envisions/2004_11_
ceo.html.  

12 (Graphisoft  2004) Gallello, Dominic & Freeman, Clay “the New 
heroes in the Building Industry” envisions Newsletter, Graphi-
soft, 2004. www.graphisoft.com/community/envisions/2004_11_
ceo.html. 

13 (Cheng, 5/11) Cheng, renee “Suggestions for an Integrated 
education”, American Institute of Architects report on Inte-
grated Practice 5/11. www.aia.org/Siteobjects/files/5_Cheng.
pdf.

14 (kieran and timberlake 2004) kieran and timberlake, refabri-
cating Architecture, McGrawhill,  2004.



Spring 2008  37

Closing thoughts
Anyone who thinks of BIM as just another 

tool has totally missed the boat. It is my hope 
that this article will provide a more com-
prehensive understanding of the real forces 
driving the industry to change. Moreover, I 
hope that my fellow educators will awaken 
to the need for this change and make their 
own personal forays into these issues within 
the context of their courses. this article also 
reaches out to the students of today who 
are being asked to do more than any other 
generation before, to remind them that our 
future has always depended on those who 
showed courage and embraced change with 
optimism; join the BIM revolution! n

Professor Hector l. Camps is an adjunct 
educator at florida International university, 
where he teaches Building Information Model-
ing: foundation Class. He also conducts classes 
at Miami dade College where he teaches Cad 
II as an evolutionary approach to BIM and Vir-
tual Construction as a revolutionary approach 
to BIM. Professor Camps is the founder of the 
digital design lab bringing BIM to high-school 
students and adults in continuing education 
classes and is the CEo of PHI Cubed Inc., a 
building information management company. He 
can be reached at hectorcamps@phicubed.
com or by calling (646) 773-7746.

take for example the advent of off- site 
manufacturing in the AeC. Building com-
ponents are built in controlled environ-
ments; higher levels of quality, cost and 
control are achieved; there is less disrup-
tion to the community near the site; more 
than one shift is possible; and finished 
components are exportable anywhere in 
the world. Presto, buildings can now go up 
faster than ever before! In the past, when 
we applied manufacturing to housing we 
gave birth to the trailer park, which most 
design professionals would today decry 
as a failure. revisited with new tools and 
fresh perspectives though and we see 
the arrival of custom-built luxury homes 
built in controlled facilities, offering design 
within economic reach and customization 
for a particular site.

Students must be trained to design 
for assembly and perhaps disassembly as 
we recycle/reuse buildings in the future. 
they need to understand what design 
constraints exist when you manufacture 
versus construct; how to visualize the 
construction sequence and the site logis-
tic and even consider the martial flow 
as part of the design process. this can 
only happen by applying BIM tools and 
processes throughout the AeC academic 
community. 

design a horse and end up with a camel. 
But working in a collaborative does 
not mean you have to operate without 
a vision. What it means is that input 
comes from the whole design team early 
on and is tested in the model, evaluated 
and then retooled if necessary, follow-
ing a process of nonlinear thinking I like 
to refer to as a design loop, or “spiral”, 
where as the project moves forward, 
issues that were addressed early on are 
revisited over and over again, refined 
each time from a higher plane of knowl-
edge. BIM enables this process. 

Collaboration in a BIM -enabled inte-
grated process is aimed at producing 
a better product, generally meaning of 
higher quality, in less time, consuming 
less resources and more sustainable 
than a project developed in a traditional 
process. the BIM process lets the entire 
project team share in the knowledge, 
risk and reward.

Centers of higher education in the 
AeC have to recreate this collaborative 
experience in the academic world, not 
only within the school, but extending 
to other institutions around the world 
to reflect the presence of global econ-
omy and to cultivate human relationship 
globally.  this new work environment 
free of time zones, regional and national 
boundaries, yet constrained by cultural 
differences, must be grappled with and 
understood by the design professionals 
of tomorrow. 

globalization, design anywhere 
build anywhere

like it or not, globalization is hap-
pening in the world and it’s just a matter 
of time before it hits the AeC. Ironically, 
while our current low- tech process 
keeps us insulated from globalization, it 
also keeps us out of global markets. 

the cocktail mix of global projects, 
international project teams, off- site 
manufacturing, construction assembly 
and shorter-than-ever floor cycles, calls 
for an entirely different approach in the 
industry and if we wish to survive in 
the global economy, we simply cannot 
continue to teach and practice in the 
AeC in the same old way. Neither can 
we expect that the preparation for the 
global market can come entirely from 
within the industry. 

Please support our advertisers who help 
make this publication possible.
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reSIStANCe to ChANGe IS a self-
protection mechanism ingrained in human 
behavior such that, even in the face of 
compelling evidence, complacency, lack 
of information needed to take action, and 
seemingly irrational behavior keep people 
from accepting and acting on the need to 
change. Whether or not this will be true for 
stakeholders in the capital facilities industry 
remains to be seen but information is now 
available suggesting that innovative project 
delivery methods offer significant financial 
and operational benefits. 

biM-based projeCt delivery
recently, organizations have begun to 

report metrics associated with the appli-
cation of BIM-based innovative project 
delivery methods such as virtual design and 
construction, lean construction, 3D and 
4D methodologies, etc.  

From anecdotal evidence it seems rea-
sonable to achieve a reduction in project cost 
of from 5 to 8 percent due to elimination 
of change orders, from 15 to 30 percent 
reduction in project duration, and an overall 
reduction in project cost of up to 20 per-
cent on projects that use 3D, collaborative 
design/build methods. Stated another way, 
for a facility that would otherwise cost $100 
million and generate $50 million per year in 
gross revenue this represents $5 million to 
$8 million fewer change orders, $20 million 
in overall cost savings and approximately 
$19 million in additional gross revenue due 
to earlier initiation of operations. these are 
compelling numbers and it is easy to see why 
project team members are eager to share 
in some of the benefits their investment in 
technology, training and changes to process 
methodologies have made possible for the 
owner. 

value For serial builders
the evidence described so far comes 

from unique and individual buildings but 

the value proposition for serial builders 
magnifies the effects during initial design 
and construction and suggests additional 
benefits associated with ongoing opera-
tions. Serial builders are organizations 
which require buildings to carry out their 
business strategy; which includes having a 
physical presence in local market areas. 
they typically have many facility sites and 
build and renovate many facilities each 
year. Serial builder organizations man-
age building projects, outsource design 
and construction, then own, occupy and 
operate their facilities—usually for many 
years. examples of business types include 
‘big-box’ retailers, health care systems, 
school systems, governments and banking 
institutions. 

A recent analysis of serial builder orga-
nizations using publicly available annual 
reports shows that benefits for serial build-
ers are striking. For example, a retailer 
with 1,234 stores has net revenue of $2.7 
billion on $43.2 billion in sales or $2.2 
million income per store per year. this 
retailer is building about 150 stores per 
year. For every week saved in design/
construction/start-up time the retailer will 
net approximately $43,000 and for all 150 
stores built that year the retailer will gain a 
total of approximately $6.5 million. Apply-
ing a conservative estimate of 10 percent 

reduction in total construction cost on the 
estimated $6 million base building cost, 
the company will realize an additional 
$60,000 times 150 stores or $9 million for 
a total benefit of $15.5 million per year 
attributable to implementing 3D collab-
orative design/build methods. this mag-
nitude of benefit should be a compelling 
value proposition; even though it doesn’t 
include additional benefits derived from 
incorporating the BIM model information 
into operation, maintenance, repair and 
remodeling of a very large number of 
buildings and properties. 

barriers to Change
So, why haven’t more companies need-

ing new and renovated facilities adopted 
policies and implemented plans to require 
BIM-based, collaborative project delivery? 
More formal research is called for, but 
experience suggests that first, many owner 
organizations are not aware of either the 
specific results of others’ projects or the 
estimated value that could be created 
within their own organizations. Second, 
many more design, engineering and con-
struction companies must become capable 
of competently supplying these types of 
services. Most importantly though, even 
if owners become aware, they must also 
be willing to invest a portion of the future 
added value in a transition period, to 
change prohibiting business rules and, per-
haps most importantly for the collabora-
tive environment, be willing to share some 
of the derived value with their new collab-
orative partners. When these conditions 
are met the industry will be moving in an 
appropriate direction toward complete 
transformation. n

alan Edgar, assoc. aIa, is the Chair of the 
nBIMS Project Committee, and Workgroup 
Program Manager for the open Standards 
Consortium for real Estate (oSCrE).

More formal research is called 

for,	but	experience	suggests	

that first, many owner organi-

zations are not aware of either 

the specific results of others’ 

projects or the estimated value 

that could be created within 

their own organizations.
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Building Value Through Building 
Information Innovation
By	Alan	Edgar, NBIMS Project Committee
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sCoping tasK teaM
Chair:	Dianne	Davis,	AEC	
Infosystems, Inc.

With the publication of the Volume 
1 of NBIMS, the Scoping task team 
is poised to transition from research 
and strategic organization to focusing 
on needs for user-facing definition of 
information exchanges. the Informa-
tion exchange website will be the pri-
mary tool for use by the community to 
define needed standard exchanges and 
the Information Delivery Manual (IDM) 
team will be responsible for managing 
content generated by the website as 
well as advising and facilitating projects 
in the community wishing to use IDM 
processes and tools.  this group is also 
responsible for coordinating the use 
of omniClass™ and other information 
classification methods needed to sup-
port electronic business transactions in 
AeCoo project delivery.  

Models and iMpleMentation guid-
anCe tasK teaM
Chair: Richard See, Digital Alchemy

the focus in 2007 for the NBIMS 
Models and Implementation Guidance 
(MIG) team was design of a development 
process standardized BIM exchange. 
the team began by working with other 
teams in the NBIMS Committee and in 
europe to integrate existing processes 
and tool sets for requirements defini-
tion Information Delivery Manual (IDM) 
Methodology (http://idm.buildingsmart.
com) and information model definition 
(Model View Definition (MVD) tools 
and formats, http://mvd.buildingsmart.
com). the team then added a third 
component for data validation that can 
be used by end users to validate the 
information content in a BIM as being 
conformant with a standard definition. 
the result is the process, tools, and for-
mats described in the NBIMS Volume 1 
Part 1 document for development of the 
National BIM Standard. Internationally, 
this integrated development process—
from requirements definition through 
to end user data validation—will be 
called the IMV Framework (short for 

Information requirements, Model View, 
and data Validation Framework).

In 2008, the initial focus for MIG will be 
the significant work remaining to develop 
the tools and templates to be used in 
defining the Standard. this work is being 
coordinated with other teams internation-
ally, but a push will be required to get them 
ready in time for NBIMS projects in 2008. 
In the later half of 2008, we can expect to 
be working on development of Standard 
exchange requirement Models (erMs) 
and then Model View Definitions (MVDs). 
this is fair technical development, so it is 
our hope to engage all software vendors 
interested in implementing support for the 
NBIMS standard in these projects.

testing tasK teaM
Chair: Patrick C. Suermann, Maj. 
USAF,	P.E.

the testing task team has recently 
completed the first phase of work on the 
Capability Maturity Model including distrib-
uting public information through articles in 
several e-zines printed publications and 
public presentations.  the team will com-
ment on the recently released request 
for technology by the AeCoo testbed; 
a joint project of the buildingSMArt alli-
ance™ and the open Geospatial Con-
sortium.  testing members will observe 
the testbed, characterize results that are 
pertinent to the NBIMS Committee and 
help identify and facilitate the introduction 
of testbed products that require standard-
ization through the NBIM Standard.  As 
the NBIM Standard specifications program 
becomes operational, the testing team 
will be defining appropriate roles in end-
user adoption and certification activities.  

developMent tasK teaM
Chair:	Bill	East,	CERL

the Development task team continues 
to maintain liaison with separately fund-
ed projects that wish to deliver products 
both for standardization and for use in the 
education, outreach and community adop-
tion activities associated with the NBIMS 
Committee.  Some of the current projects 
being tracked include the Construction to 
operations Building Information exchange 

(CoBIe), Code Checking, Specifiers Prop-
erty Set Definitions, a project to expand IFC 
objects for structural design and detailing, 
early Design information exchanges, second 
phase of Architectural Precast Concrete 
design and detailing, GSA Spatial Validation, 
and agcxMl Construction Process forms.  

CoMMuniCations tasK teaM
Chair: Patrick Davis, HNTB 
Architecture

In addition to assisting with completion 
of NBIMS Version 1 – Part 1: Introduction, 
Principles and Methodologies, Communi-
cations continues to assist NBIMS Com-
mittee members to develop and deliver 
public presentations, articles, webinars and 
seminars.  Communications will be work-
ing with buildingSMArt alliance™ (www.
buildingsmartalliance.org/) and the Whole 
Building Design Guide (www.wbdg.org) 
to streamline content and increase access 
to BIM knowledge, best practices, allied 
industry organizations and specifically 
NBIM Standard content.  n

JOIN	tHE	COMMIttEE!
Participation in any of these task teams 

is welcomed. Anyone wishing to partici-
pate may do so at www.nbims.org. 

task team updates

let the biMstorM™ sweep you 
away!

If you’re interested in participated 
in BIMStorm™ (as described in the 
article starting on page 14)—you may 
be in luck! BIMStorm™ may be coming 
to a city near you (or you can partici-
pate virtually).
•	 New	Orleans,	LA	-	April	1,	2008
•	 Vancouver,	BC,	Canada	-	July	21,	

2008
•	 Rotterdam,	The	Netherlands	-	No-

vember 21, 2007
•	 Boston,	MA	-	November	15,	2007
•	 Join	the	revolution	of	BIM	commu-

nication at warp speed.
•	 Open	to	all—at	varying	levels	of	

participation.
For more information go towww.

onuma.com/services/BimStorm.php
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For more information on NIBS go to www.nibs.org!

For more information on the buildingSMArt alliance™  
to go to www.buildingsmartalliance.org!

CheCK out these upCoMing 
industry events:

COFES	2008
April 10-13, 2008, Scottsdale, AZ
http://cofes.com/events/CoFeS2008.
aspx

PACE	Research	Seminar
April 23-24, 2008, State College, PA
www.engr.psu.edu/pace/pace/research_
seminar.aspx?p=3

BIM4Builders
May 11-13, 2008, Gainesville, Fl  
www.bim4builders.com

AIA TAP
May 13-14, 2008, Boston, MA
www.aia.org/tap_default

AIA Convention
May 15-17, 2008, Boston, MA
www.architects.org/2008

AEC-St	/	EcoBuild	/	NBIM	 
Conference
May 19-22, 2008, Anaheim, CA
www.ecobuildamerica.com/springhome.
html

Construct	2008
June 5, 2008,las Vegas, NV
www.constructshow.com/Construct08/
public/enter.aspx

Facility Decisions
September 16-17, 2008, las Vegas, NV
www.facilitydecisions.com/

2008	Architectural	Engineering	 
Conference
September 25-27, 2008,Denver, Co
http://content.asce.org/conferences/
aei08/index.html

SMACNA Annual Convention
october 19-23, 2008, Grand Wailea 
resort, Maui, hI
www.smacna.org/events/

AEC-St/EcoBuild	–	buildingSMARt	
alliance Conference
December 8-11, 2008, Washington, DC
www.ecobuildamerica.com/press/ 
Pr-eBF2008CalAnnc.pdf



JOIN the buildingSMART alliance™ and/or JOIN the NBIMS Project Committee

Please complete to apply for membership in the buildingSMArt alliance™. All application forms are subject to verification. If you only 
wish to receive general information please select General buildingSMArt alliance™ discussion listserv option below.

Name ______________________________________________  title ______________________________________________________
organization ______________________________________________  Address _____________________________________________
City _____________________________  State _________________  Zip _________________________  Country _________________
Phone _______________________________ Mobile _______________________________  Fax _______________________________
email ____________________________________
Complete and submit the following form to apply to the National BIM Standard Project Committee. All application forms are subject to verification.

Level	of	Participation	(check	all	that	apply)
❑ listserv - General buildingSMArt alliance™ discussion   ❑ listserv – National BIM Standard discussion  
❑ buildingSMArt alliance™ member only announcements  ❑ NBIMS - Consensus-Interested in participating in the Voting  
❑ NBIMS Committee-Interested in joining the Committee to      Process for the Standard
    develop Ballot items

Membership Interest Classification
the purpose of the “interest classifications” is to ensure an appropriate representation of the various interests of the building commu-
nity in the makeup of the project committee. Please check the one category which is most appropriate for you.  Institute members are 
categorized in one of the following twelve (12) classifications based on their primary trade, occupational or business affiliation. represen-
tatives of trade and professional associations and societies are categorized in the interest classification they primarily represent. Consul-
tants, private attorneys and other similar individuals are classified in categories they predominantly serve. Please select only one.

q Consumer and General Interest q Architects  q engineers  q real estate, Finance or Insurance
q State and local Government q Building Construction q labor organizations q Building Materials, Products or Software
q housing   q Standards  q Federal Government q research, testing or other Services

Application

Program areas are more generic and those interested in these areas will be contacted as new projects are formed and be kept updated  
about work going on in each program area. the buildingSMArt alliance™ web site has additional write-ups for each of the programs  
(www.buildingsmartalliance.org/programs) along with a point of contact on the Board of Direction for more information. 

❑ economic Issues – Document the waste and enhance economic impact through improved efficiency
❑ Quality of life – Improve safety and the quality of life of facility workers, job site and occupants
❑ real Property – Support BIM related efforts focusing on the real property community
❑ Business Process – optimize work process and business practice to leverage current technology
❑ Visualization & Simulation – Promote efforts to improve simulation and visualization
❑ Alliances & user Groups – Increase the productivity of the building industry through alliances and awareness and the establishment of local user groups
❑ energy and environmental – Focus on BIM related efforts to improve the environment and energy efficiency
❑ education – educate and empower practitioners & users
❑ technology & Standards – Foster foundational technology and develop standards
❑ research & Development – Identify and Promote research & development

Membership Level
Associate:  NIBS Mou holder, Councils, Committees (Please contact NIBS directly)

Member:  Student    q $25.00
  Individual    q $100.00 
  State & local Government  q $1,000.00
  Academic Institute   q $1,000.00
  Federal Government  q $5,000.00

Private Industry: Gross Annual Income Based  q $1,000.00 (<$10M)
      q $2,000.00 (<$50M)
      q $3,000.00 (<$100M)
      q $4,000.00 (<$250M)
      q $5,000.00 (>$250M)

Sponsor:  Alliance Sponsor   q $10,000.00 
  Bronze Sponsor   q $25,000.00  
  Silver Sponsor   q $50,000.00 
  Gold Sponsor             q $100,000.00 
  Platinum Sponsor   q $250,000.00 

The preferred way to join is 
through the web site. This is in 
keeping with entering the data 
only once...
Please send check made out to: 
NIBS - buildingSMArt alliance™ and 
send to 1090 Vermont Avenue, NW, 
Suite 700, Washington, DC 20005-4905. 

For more information please contact 
Deke Smith, FAIA, executive Director, 
buildingSMArt alliance™  
at dsmith@nibs.org or (202) 289-7800 
or (703) 909-9670.
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