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Henry L. Green, Hon. AIA

Message from the National Institute of Building Sciences

AS I WRITE THIS COLUMN, THE RECENT 
tragedy impacting Haiti is still close at 
hand. It is my hope that by the time you 
read this spring issue of the Journal of 
Building Information Modeling, we will 
be well on our way to helping give that 
storm- and earthquake-ravaged coun-
try some real hope for the future. The Na-
tional Institute of Building Sciences took 
the devastation on as a challenge—a chal-
lenge to provide Haiti with the necessary 
tools to mitigate against future disasters 
so that such catastrophic loss does not 
happen there again. 

People and governments around the 
world have offered an outpouring of sup-
port to address the immediate issues for 
Haiti’s citizens. Our focus should address 
the need for true sustainability in both the 
short- and long-term development of this 
island nation. The Institute and our col-
leagues in the building industry want to 
assist the people of Haiti in building back 
better and stronger. Our goal is to develop 
a toolkit for Haiti that will help its people 
replace the temporary structures erected 

after the earthquake with durable, per-
manent facilities that can withstand the 
rigors of seismic, high wind and flood-
ing events. Using the tools we have here 
at the Institute, including our expertise in 
seismic safety, hazard mitigation, and in-
formation technology, along with the vast 
knowledge other organizations bring to 
the table, the American building industry 
can provide Haiti with an enduring fix that 
can address the daily safety concerns the 
Haitian people are facing now and also set 
in place the foundation for new structures 
that will meet the needs of the nation for 
the long haul.

Turning to issues closer to home, we 
recently announced a revised member-
ship structure for the Institute and its 
programs. This structure is not new, but 
rather was the one set in place with the 
enabling legislation that created the In-
stitute in 1974. Over time, with the devel-
opment of new councils and committees, 
the membership structure moved toward 
a more inward, programmatic focus. To 
better address our overall mission and 
goals, the Institute is returning to the orig-
inal membership structure. This change 
will allow all members (new and existing) 
to become involved in more issues and 
programs, thereby promoting creativity, 

Contributing ArtiCles
Have a great idea for an article? If you 

would like to write an article for inclu-
sion in the Journal of Building Informa-
tion Modeling (JBIM), we want to hear 
from you. It is a two-step process to con-
tribute. First, you submit an abstract. 
Then, if it is approved, you write the ar-
ticle. 

The abstract should cover the content 
and intent of the article that you would 
like to submit for consideration. The 
topic should fit within one of the follow-
ing sections:

Expanding Thought, Critical Need or 1. 
New Capability;
BIM Case Studies / Best Business 2. 
Practices;
Economics / ROI;3. 
Lifecycle/Technology Spotlight; or4. 
Training and Education.5. 
The abstract should be no more than 

half a page, include a title for the article, 
and contain your contact information. Ab-
stracts are due December 1st for the Spring 
edition and June 1st for the Fall edition. 

A jury reviews all of the abstracts that 
are received. If you are selected to write 

an article, you will be notified within a 
month of the jury’s review. Once chosen, 
you will have approximately a month 
and a half (about 45 days) before your ar-
ticle is due. Your article should be 1,200 
words in length. Graphics are welcome 
and should be sized at 300 dpi. The cov-
er article, which also is selected from ab-
stract submissions, can be up to 2,000 
words.

All abstract submissions and inqui-
ries related to content should be sent to 
dsmith@nibs.org, care of the National 
Institute of Building Sciences.

Continued on page 8

problem solving and the sharing of new 
ideas. In this way, the Institute will be-
come more collaborative throughout and 
better able to support advances in build-
ing science and technology. Just as the 
buildingSMART alliance™ supports col-
laboration, the Institute itself as a whole, 
is also committed. We appreciate your 
continued support of the Alliance and en-
courage you to get involved in other In-
stitute programs. Likewise, we anticipate 
that members of our other councils and 
committees will begin to turn to the Alli-
ance and building information models to 
support further their efforts. We hope you 
welcome their questions and value their 
fresh ideas and input. 

Speaking of support, the Institute is 
very pleased to see that the American In-
stitute of Architects (AIA) has released a 
position statement on interoperability. It 
reads as follows: “The AIA believes that all 
industry-supporting software must facili-
tate, not inhibit, project planning, design, 
construction, commissioning, and lifecy-
cle management. This software must sup-
port non-proprietary, open standards for 
auditable information exchange and al-
low for confident information exchanges 
across applications and across time. This 
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is best accomplished through profession-
al, public and private sector adoption of 
open standards. The AIA encourages its 
members and other industry organiza-
tions to assume a leadership role in the 
ongoing development of open standards.”

The Institute is working closely with 
the AIA and many other people and 

organizations to promote open standards 
through the National BIM Standard™. I en-
courage other associations to adopt simi-
lar position statements. It is only through 
this level of commitment that we can at-
tain interoperability. If you look back at 
most of the major improvements in our 
society, whether railroads, piping, email 
or the internet, a standard established the 

foundation from which everyone could 
move forward. Using a single standard 
will help ensure the industry moves for-
ward together. I encourage you to become 
involved and promote the use of the Na-
tional BIM Standard™. 

Henry L. Green, Hon. AIA
President 

Continued from page 7
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NOW IS A VERY BUSY TIME FOR THE  
buildingSMART alliance™ and we see 
the future being exponentially busier 
as more people endorse building infor-
mation modeling (BIM) and our other 
efforts. We held our conference last De-
cember in Washington, D.C., co-locat-
ed with Ecobuild America. If you were 
not able to attend, I encourage you to 
participate in 2010. Mark your calen-
dar now; this year, the conference will 
run from December 6 to 10. It will in-
clude meetings, educational sessions 
and two days of exhibits. I encourage 
you to present a session, exhibit your 
products, and attend meetings to learn 
about developments in BIM. 

Late last year, I participated in 
the kick-off of the Middle East Chap-
ter of buildingSMART International. 
For those of you who have not been to 
the United Arab Emirates (UAE), it felt 
much like a journey to the end of the 
earth, as it involved a 16-hour flight. 
Upon arrival, I witnessed a surreal en-
vironment where major designers and 
contractors were set to build some of 
the most interesting buildings on the 
planet. In this creative environment, I 
felt this thing we call BIM, and especial-
ly buildingSMART, had truly taken root. 
There is a clear need around the world 
for what we are providing. I encourage 
your support. 

Thankfully, we are beginning to 
see signs of coming out of the reces-
sion. Many firms have used this time 
to transform into leaner organizations 
with higher productivity, based on im-
plementing BIM. I hope your com-
pany is one of them. I foresee that 
transformed companies will be more 

competitive. Not only will they be bet-
ter able to underbid successfully, they 
will be more profitable, produce higher-
quality products and be able to recover 
from the recession more quickly. Com-
panies that have not transformed may 
face hardships or risk closing because 
they can no longer be competitive. 
News of significantly reduced or elimi-
nated change orders and fewer requests 
for information (RFIs) travels fast in the 
owner community. Owners have begun 
to take notice. There are still companies 
working in two dimensions (2D), and, 
for that matter, folks still hand drawing. 
However, they are not leaders in the in-
dustry. As an owner’s representative re-
cently put it, “Just let 2D die.” 

I have been hearing stories about 
transformed firms collaborating with 
like-minded companies. A design firm 
that delivers a usable BIM to a con-
struction firm will be more sought af-
ter than one who is unwilling to share 
models or whose models have to be re-
built. Transformation is about elimi-
nating non-value added effort. Yet, we 
are only scratching the surface. Man-
ufacturers are getting involved with 
projects such as SPie (Specifiers Prop-
erty information exchange) so product 
information can be used with software 
tools. This allows manufacturers to in-
put information in one format, which 
is pulled directly into the BIM to popu-
late products such as COBie (Construc-
tion Oriented Building information 
exchange). Several articles in this issue 
address this topic. 

The Alliance is hard at work on 
the next version of the National BIM 
Standard™ (NBIMS). The first version 

provided the structure to begin devel-
oping model views and to understand 
how all the parts fit together. This next 
one will be the first true consensus ver-
sion, where we establish the founda-
tion for our future as an industry. We 
received initial approval on the con-
sensus process at our December Board 
meeting. I refer you to David Morris’s 
remarks for information on NBIMS as 
well as a larger issue—our effort to de-
fine the total scope of BIM. 

This effort, based on a strategic 
plan goal, develops the first phase of a 
Stakeholder Activity Model. This mod-
el, known as business enterprise archi-
tecture, documents the relationships 
between stakeholders and their contri-
bution to the entire BIM. (It means con-
tributors and recipients of information 
can see where it came from and where 
it goes.) This is critical to get informa-
tion to flow through a BIM. It is a key el-
ement of collaboration and the basis for 
interoperability. It means the industry 
can stop redeveloping or re-collecting 
information multiple times throughout 
the lifecycle of a facility. 

“Develop once and use many” is a 
basic principle of buildingSMART; one 
I see as the Holy Grail to our success. 
As we unveil this first phase in April, I 
will be asking for funds to continue to 
build the model. Once people under-
stand the scope of our efforts, I believe 
they will support the Alliance in reach-
ing the goal.

I hope you enjoy this spring edition. 
As always, I look forward to your com-
ments.

Dana K. Smith, FAIA

There are still companies working in two dimensions (2D), and, for that 
matter, folks still hand drawing. However, they are not leaders in the 

industry. As an owner’s representative recently put it, “Just let 2D die.”

Dana K. Smith, FAIA

Message from the Executive Director of the buildingSMART alliance™
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David Morris

Message from the National BIM Standard™ Executive Committee 

UP AND RUNNING IS THE 2.0 VERSION  
of the National Building Information Mod-
eling Standard™ - United States (NBIMS-
U.S.). The charters are in place and 
functional. The Planning Committee is 
operational and providing guidance to the 
other committees. With the structure for 
governance out of the way, the path is clear 
for production and vetting of content.

Mother Nature has not been kind to the 
meeting process. Two attempts to hold a 
“face-to-face” Planning Committee meet-
ing were foiled by unusually heavy snowfall 
in Washington, D.C. This led to an Execu-
tive Committee meeting in the more tem-
perate climate of San Francisco, where the 
discussion revolved around the NBIMS vi-
sion and a process flow diagram for build-
ing information modeling (BIM). The 
Planning Committee eventually met virtu-
ally and had a very productive first meeting. 
The charter was reviewed, active projects 
were discussed, and a new committee was 
formed.

The following is a brief explanation of 
the NBIMS-U.S. Governance and commit-
tee structure. 

the executive committee consists of 
the NBIMS-U.S. chairman, the building-
SMART alliance™ executive director, the 
buildingSMART International chairman, 
and the buildingSMART alliance™ chair-
man. The committee exists to provide vi-
sion, oversight and clarity of purpose to 
the NBIMS process. The primary focus of 
the Executive Committee is to maintain 
a “30,000 foot” perspective of the NBIMS 
to ensure that, as the process evolves, the 
standard’s efforts are relevant and timely. 
To meet its objectives, the Executive Com-
mittee will create a consistent message to 
the industry that communicates purpose, 

process and structure in a manner easily 
understood by non-technical individuals 
engaged in BIM-enabled product delivery 
methods. Another important role of the Ex-
ecutive Committee is to provide a sense of 
priority and importance of certain stan-
dards’ development efforts that may require 
outside funding. To this end, a simple pro-
cess flow chart that graphically represents 
the BIM process from concept through de-
molition is under development. 

the Planning committee acts in the 
capacity of a Board of Direction for NBIMS. 
The committee has the task of establishing 
and overseeing the committees under its 
charge, including the Technical Committee, 
the Information Delivery Manual Commit-
tee, the Composition Committee, etc. The 
Planning Committee will review NBIMS-
U.S. projects and provide direction to facil-
itate inclusion into the NBIMS. It also has 
the responsibility for nominating and vot-
ing on sections of the standard when ready 
for inclusion into the NBIMS-U.S.

the technical committee includes 
Planning Committee members. The 
Planning Committee assigns techni-
cal review of content to the Technical 
Committee. For example, the Planning 
Committee asks the Technical Com-
mittee to review a project and provide 
a breakdown of possible NBIMS-U.S. 
candidates for inclusion. The Planning 
Committee would provide the Techni-
cal Committee with a specific list of cri-
teria, a concise deliverable request and 
an expected timeframe for completion. 
The Technical Committee would limit its 
review to those criteria and provide the 
deliverables as directed by the Planning 
Committee. The Technical Committee 
can undertake NBIMS-U.S. projects as it 
deems necessary to fulfill its objectives, 
but its primary purpose is to act as the 
technical resource for the Planning and 
Executive Committees.

other committees exist on an as-need-
ed basis and fall under the guidance of 
the Executive, Planning, and Technical 

Committees. Each will have a specific pur-
pose, goals and deliverables.

All of the committees exist to further the 
NBIMS-U.S. process and must closely in-
teract with each other. Each committee will 
have very specific tasks and responsibili-
ties that contribute to the NIBIMS creation 
process. The Planning and Executive Com-
mittees provide oversight and vision to the 
committees under their charge. Content for 
the NBIMS will reside with project commit-
tees who complete the required process.

The NBIMS-U.S. is intended to be geo-
graphically neutral to allow the internation-
al community to adopt a document that 
can, in large part, be used as part of each 
country’s respective regional BIM stan-
dards. To accomplish this goal, a structure 
and compliance committee will formal-
ly weigh each nomination to the NBIMS-
U.S., recommend further documentation 
(if needed), and assist with the ANSI accep-
tance process.

The NBIMS process will comply with 
methods that permit ANSI accreditation. 
The ANSI and ISO each have a means to 
cross certify the other. Several building- 
SMART International chapters are interest-
ed in sharing their processes and methods 
and are willing to participate in creating a 
“Building Information Modeling Standard” 
that works across borders.

NBIMS-U.S. version 2.0 is underway and 
“gathering steam.” The timing is perfect for 
the reader to participate in the process. If 
you wish to participate in one of the com-
mittees or have a repeatable, documented, 
proven process, procedure, or method that 
you believe rises to the level of a standard, 
please express your interest by joining the 
NBIMS-U.S. project. For those who are 
not buildingSMART alliance™ members, 
please go to: www.buildingsmartalliance.
org/index.php/support/application/on-
line and apply for membership.

David Morris
Chair, U.S. National BIM Standard™

Project Committee

If you wish to participate in one of the committees or have a repeatable, 
documented, proven process, procedure, or method that you believe 
rises to the level of a standard, please express your interest by joining 

the NBIMS-U.S. project.
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WHAT HAVE YOU HEARD ABOUT THE 
newest version of the National CAD Stan-
dard® ( NCS)?

What I learned in this revision cycle 
was that every proposed change is very 
important to someone. Ballot items that 
are outside your area of expertise (or may-
be “area of give-a-darn” is more like it) 
may seem trivial. I can assure you, to the 
person that proposed a given ballot item, 
it is very important.

This has been an interesting cycle.  In 
fact, there are a couple major pieces being 
discussed that we knew from the outset 
were not going to reach their conclusions 
in time to get included in this version. 

The two big ones that I know about to-
day are building information modeling 
(BIM) and Civil. Don’t fear though, these 
things may not be in the regular release, 
but we have a couple ways that we can re-
lease NCS that will allow us to get these 
included without waiting another full cy-
cle to get them in. We have talked about 
the BIM one before, so I want to talk a lit-
tle about Civil.

The whole Civil discussion started with 
an observation and a question. A Civ-
il professional contacted me with some 
thoughts about changes that might be 
made to the NCS to better accommodate 
Civil projects. He noted that in its current 
form, NCS is very slanted towards the ar-
chitectural world, so much so that firms 
trying to use NCS for civil engineering 
projects tend to adopt a fairly narrow slice 
of NCS and do some customization on top 
of that. 

The question was, if this architectural 
slant of the NCS was intentional, is there 
some master plan that does not include 
engineers?

The answer is definitely not! Welcome 
to a volunteer organization. To a large ex-
tent, we take what we can get as far as peo-
ples’ expertise. There is no philosophical 
bent in NCS towards architects or engi-
neers or anything else. It just so happened 
that there have been more folks with ar-
chitectural interests writing ballots. We 
love to hear from other areas of the built 
environment.

The Civil example does provide some 
cautions. The NCS wants to add new, well- 
vetted content that is agreed on by a cross 
section of the particular industry segment. 
That is good. Among our very least favorite 
things to do is to change stuff that was put 
in last version because it was not represen-
tative of the industry at large. That is bad. 

The firm that contacted me had 
worked through the NCS, applied what 
they could, modified and documented 
what they felt needed changed. They did 
a good job (maybe even a great job) of 
gaining consensus from everyone in their 
company. What they came up with is an 
excellent company standard, it is the best 
you can do inside of a company.

Take that work and broaden the scope. 
Take it outside of your company walls into 
the industry. Show it to other companies, 
show it to builders, show it to owners, 
make sure everyone gets a chance to have 
their voice heard, then boil all that down 
to a single recommendation. Just for a fi-
nal check, take that final recommenda-
tion and parade it in front of everyone 
who is using the NCS and have them vote 
it into the book.

The National Institute of Building Sci-
ences and the NCS Project Committee has 
a bunch of rules that we need to live by that 
ensure that the process used in the layman’s 
description above is fair and represen-
tative, and one of the tasks of the Steer-
ing Committee is to know those rules and 

procedures and make sure that they are fol-
lowed. The end result of all these gyrations 
is a true industry standard; it is something 
you cannot achieve inside your company.

So keep your eyes peeled for some new 
information from the NCS Project Com-
mittee, not necessarily all in one release. 
There is BIM coming, maybe some Civil, 
and any part of the built environment is 
welcome. What is your area of expertise? 
Do you have anything to add to the NCS? 
We would love to hear from you.

Mark Butler
Chair, U.S. National CAD Standard®

Project Committee
HRD ONE COMPANY | Many Solutions

Keep your eyes peeled for some new information from the NCS Project 
Committee, not necessarily all in one release. There is BIM coming, 

maybe some Civil, and any part of the built environment is welcome.

Mark Butler

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

WhAt is the NatioNal CaD 
StaNDarD®

It streamlines and simplifies the •	

exchange of building design and 

construction data from project de-

velopment throughout the life of a fa-

cility.

It coordinates the efforts of the en-•	

tire industry by classifying electronic 

building design data consistently, al-

lowing streamlined communication 

among owners and design and con-

struction project teams.

It is a consensus standard incorpo-•	

rating industry publications.

It is comprised of interrelated stan-•	

dards, guidelines and tools for uni-

formly organizing and presenting 

facility drawing information.

It is the only comprehensive standard •	

for facility planning, design, con-

struction and operation drawings.

To learn more about the NCS, visit 

www.buildingsmartalliance.org.
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BIM and FM:  
The Portal to Lifecycle Facility Management

WITH DOCUMENTED IMPACT IN DESIGN 
and construction, owners and facility 
managers (FMs) are looking for ways to 
extend the benefits of building informa-
tion modeling (BIM) downstream to im-
prove the management and operations 
phases of a facility’s lifecycle. Facility 
managers are responsible for major cor-
porate assets, often accounting for 35 to 
50 percent on an organization’s balance 
sheet. Industry research suggests that 85 
percent of the lifecycle cost of a facili-
ty occurs after construction is completed 
and the NIST Interoperability Study indi-
cated that fully two-thirds of the estimat-
ed $15.8 billion lost are due to inadequate 
interoperability occurs during operations 
and maintenance phases. The business 
case is compelling. 

Today’s buildings are increasingly so-
phisticated and the need for information 
to operate and maintain them is vital. Un-
like the design/construct phase, the in-
formation needs of FMs persist for the 
lifecycle of the facility. Multiply the infor-
mation exchange challenges experienced 
during design/construct across the lifecy-
cle of a facility and you have a sense for 
the magnitude of the problem—and the 
opportunity. Even small gains will add up 
to significant improvement and cost sav-
ings. The numbers are significant.

We recently surveyed a number of 
owners and FMs about their expecta-
tions for the use of BIM on their projects. 
It was part of a peer review on behalf of 
one of our clients poised to jump into 
BIM. We learned that while initial lack of 
understanding and documented met-
rics on cost/benefit led to slow adoption 
rates, owners are moving the use of BIM 
and collaborative design to the forefront 
of project delivery methods. A growing 
number of owners are developing guide-
lines for BIM deliverables to extract de-
sign/construct benefits today with an eye 
toward future use of the data for FM. The 

interest in using BIM data to support op-
eration and maintenance (O&M) is widely 
shared among owners. 

biM As An FM portAl
On the surface, the concept is rath-

er simple. Well-run BIM projects result 
in coordinated and consistent informa-
tion about a facility as it evolves through 
design and construction. It is informa-
tion worth capturing, pertinent (to say 
the least) to the operations and mainte-
nance of the facility. Courtesy of a more 
collaborative and informed commission-
ing process, the information captured in 
design/construct BIMs can be leveraged 
for downstream use by FMs. 

But while increasing numbers of own-
ers are requesting, even requiring, the de-
livery of BIMs, examples of FMs actually 
using that data are almost non-existent. 
Simply delivering project BIM(s) to an 
owner has marginal value. To be effective, 
the data captured in BIMs must be chan-
neled into a variety of FM software systems. 
Computerized Maintenance Management 
Systems (CMMS), Computer Aided Facil-
ity Management (CAFM) and Integrated 
Workplace Management Systems (IWMS), 
Building Control Systems, and Enterprise 
Resource Planning Systems (ERP) for asset 

By David A. Jordani, FAIA

management and accounting, are among 
systems regularly used in FM.

An emerging concept we are calling the 
“BIM for FM Portal” is based on a system 
architecture where a virtual model of the 
facility serves as the front end—the one 
stop shop—to the owners’ previously dis-
parate FM software.

Accurate 3D geometry of the facility 
(currently just building models but soon 
to include geospatial of the owners’ full 
property portfolio) derived from the de-
sign/construct BIMs provides the naviga-
tional framework to access information 
about a building and its spaces, systems 
and components. The model is connected 
to systems with information that has been 
moved from the BIM(s) into best of class 
corporate FM systems. Information about 
equipment—model number, warranty 
data, repair history—can be accessed by 
selecting an object in the model. The data 
displayed will reside and be maintained in 
a CMMS system. The BIM for FM Portal is 
linked to the CMMS, providing the visu-
al access and reporting mechanisms that 
make the information more easily under 
stood and actionable.

FM has a number of use cases for fa-
cility data that is developed during de-
sign and construction. Asset cost data 
is needed by FMs to predict lifecycle 
sustain ment and timing of recapitaliza-
tion. Capital projects initiatives leverage 
the information via the portal, including 
the basis for original design calculations 
to inform expansion and renovation. Cost 
Segregation Studies that allow for reclas-
sification of property to accelerate depre-
ciation are informed by data from the FM 
portal. Security and first responders will 
have access to accurate data on physi-
cal layout, location of hazardous mate-
rials and obstructions that will influence 
their response. Recent evolution in sen-
sor technology suggests that integration 
with a FM Portal will facilitate informed 

An emerging concept we 

are calling the “BIM for FM 

Portal” is based on a system 

architecture where a virtual 

model of the facility serves as 

the front end—the one stop 

shop—to the owners’ previously 

disparate FM software.
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response to alerts with access to real time 
data.

Though full adoption of BIM for FM 
still looms more as a vision than a reali-
ty, I don’t expect this to remain the case 
much longer. The opportunity is too com-
pelling. 

eArly Adopters
Despite the current BIM for FM buzz, 

case histories and metrics that document 
the benefits have proven rather difficult to 
find. But early adoption is underway and 
there are a growing number of efforts that 
point to a leaner FM process informed by 
facility lifecycle data captured during de-
sign/construct.

Owners are leading the charge to de-
velop a more explicit definition of a BIM 
for FM. Government agencies like the VA 
and NASA, along with a growing number 
of private owners, are issuing standards 
and guidelines that specify the deliv-
ery of digital handover data. The Wiscon-
sin Department of Administration and 
Massachusetts Division of Capital Asset 
Management are among several states 
charting similar courses and several own-
ers in higher education have taken a sim-
ilar tact. All have an eye to the use of the 
data to help operate their facilities. GSA, 
the driving force behind the BIM initia-
tive in the United States, is committed to 
developing a process for leveraging BIM 
data to help manage its extensive proper-
ty portfolio. You can look forward to a new 
volume in their useful GSA BIM Series, Fa-
cility Management and Operations Guide-
lines, scheduled for release later this year. 

At Sandia National Labs (www.san-
dia.gov) in Albuquerque, New Mexi-
co, Birgitta Foster, Sandia Facilities’ BIM 

champion, has developed a vision of BIM 
for FM and backed it up with some in-
teresting metrics. They’ve demonstrat-
ed how maintenance personnel can save 
time by gathering work order information 
from the model. Starting with the model 
of a pump in the mechanical room, work-
ers can link to the Work Order in Maximo, 
a parts list, even the building controls sys-
tem, from their laptop or wireless device. 
Sandia maintenance personnel estimate 
that this workflow could save up to two 
hours per work order. I will leave it to the 
FMs to do the math with their own hourly 
labor rate and number of work orders per 
year—it’s a big number. (See Figure 1).

inCorporAting FM 
legACy dAtA

The BIM for FM Portal is an easily un-
derstood model for capturing data from 
new construction projects, but FMs with 
large portfolios of existing facilities and 
legacy data face additional challenges.

John Moebes, Director of Construc-
tion at Crate and Barrel, has developed a 
process he calls “back modeling”, taking 
archives of past project data and marry-
ing it to 3D models. “We reuse accumulat-
ed intelligence—historic data on costs by 
system, construction and operation prob-
lems, defects, and suppliers—to build 
a more reliable forecasting, design and 
building process.” 

Accurate information is a key factor in 
decision making. It’s not easy to synthesize 
the impacts from a stack of spreadsheets 
but good data married to 3D BIM makes 
the information actionable. Crate and Bar-
rel now has 50 of 152 stores modeled in 
BIM. The models are continually updated 
to reflect project-related adjustments.

Figure 1. The concept for using wireless devices connected to a BIM Portal at Sandia Labs.
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New laser scanning techniques for 
capturing model data have improved to 
the point where their use is common on 
many projects. That technology is making 
the capture of legacy data for BIM for FM 
portals more affordable.

An opportunity For 
design/ConstruCt teAMs

In addition to owner initiatives, design 
and construct partners have recognized 
the value in a closer working relation-
ship that extends through the lifecycle of 
a facility. Derek Cunz, Vice President & 
General Manager at construction giant 
Mortenson Construction, a BIM leader in 
their own right, sees a strong business case 
for BIM in FM and ultimately a softening 
of the line between construction and op-
erations. Their vision has given birth to 
Mortenson’s Full Service Facility Solutions 
(FS2), which offers post construction ser-
vices to their customers. The use of digi-
tal design/construct data is central to the 
service model. 

Ryan Companies, a 70-year old design, 
build and management group is coordi-
nating with GSA to deliver Construction 
Operations Building information ex-
change (COBie) formatted FM data for the 
CMSS of the 685,000 square foot Whipple 
Building at Ft. Snelling after the renova-
tion is completed. Their intent is to deliv-
er a searchable 3D Navisworks model with 
an attached database of all equipment 
and room data. (See Figure 2).

The Urban Design Group’s (UDG) proj-
ect with the University of South Califor-
nia’s (USC) School of Cinematic Arts is 
an example of what can be accomplished 
with a thoughtful approach for moving 
BIM data into an FM Portal. Based on pre-
vious experience of an enlightened donor, 
project requirements mandated the deliv-
ery of an intelligent BIM with the intent of 
using the data for FM. UDG quickly rec-
ognized the complexities of developing an 
interoperability model to meet the needs 
of USC’s operational environment. Ex-
tending the notion of collaboration to in-
clude O&M tasks and stakeholders was 
central to their success. With work still 
underway, UDG has developed a meth-
odology to take BIM object properties and 
move them into the appropriate USC FM 
software. A Navisworks front end provides 
navigation to USC FM software to manage 

occupancy, support maintenance and 
monitor equipment performance. 

To be accurate, early adopters have ac-
complished their magic with custom de-
velopment by some highly skilled people. 
For broad adoption to proceed, industry 
will need easy-to-use commercial soft-
ware based on best practices and open 
standards. 

tools need to evolve
FM software that can leverage BIM data 

are just emerging. Autodesk recently an-
nounced a relationship with FM:Systems 
to address the BIM to FM business oppor-
tunity. It’s Autodesk’s second attempt to 
establish a presence in the market. Mike 
Schley, CEO at FM:Systems, sees it as pro-
viding, “building owners with the opportu-
nity to obtain more complete data about 
their buildings when they take occupan-
cy”. 

Archibus has released a version of their 
product that is compatible with Revit. 
Other IWMS vendors suggest BIM com-
patibility as part of their development 
plans.

Given the variety of software cate-
gories for FM, interoperability via open 
standards looms as a key issue. While 
some of the early software entrants are 
based on proprietary data exchanges, a 
growing number of vendors are work-
ing to support the COBie. COBie is an 
open standard for capture and delivery 
of digital data as it is created during de-
sign, construction, and commissioning 

for use in operations. The standard pro-
vides a means for commercial BIM au-
thoring software to provide data for use 
by CAFM, IWMS, CMMS and other CO-
Bie compliant downstream systems that 
support FM operations. 

COBie’s increased popularity with soft-
ware vendors correlates to the growing 
numbers of public and private owners 
that are specifying contractual require-
ments for COBie compliant deliverables. 
Virtually all of BIM authoring products 
support export in COBie format. TOK-
MO BIM services platform has demon-
strated how IFC-based COBie data can 
be imported into TOKMO and then used 
by construction contractors to document 
as-built conditions during construction. 
Using the BIM as an FM Portal model, 
TOKMO provides access to the content 
via integration with Navisworks. (See Fig-
ure 3.) The Onuma Planning System has 
demonstrated the benefits of interopera-
bility using web services links to real time 
building sensor data to view and manage 
equipment.

the biM For FM portAl 
projeCt

Before assigning too much cred-
it to software efforts, let’s not forget that 
the primary reason BIM has garnered so 
many accolades is because of the enor-
mous process changes that have paral-
leled the development of technology. And 
much like the process that unfolded as 
design and construction teams learned to 

Figure 2. Visualization of asset data from the ERP System. Image courtesy of Ryan Companies 
and Horizontal LLC.
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collaborate, the development of lean pro-
cesses for moving design/construct data 
from BIM to FM requires an industry wide 
dialog.

The BIM for FM Portal Project is a new 
initiative developed to address those op-
portunities and challenges. Articulation 
of use cases—the definition of need and 
a process model for using BIM data to 
achieve FM business objectives—needs to 
be more thoroughly understood. 

Serious work remains before the BIM 
for FM Portal concept can mature. Extend-
ing the notion of collaboration to facilitate 
downstream use of data for FM is part of 
the effort. Stakeholder involvement to de-
fine use cases and information exchanges 
must proceed in advance of commercial 
software implementation across the col-
lection of FM software.

Part of the answer is to better align the 
business perspectives of a design/con-
struct team and an owner/FM. For a de-
sign/construct team, participation from 
one to several years is focused on a build-
ing project. For an owner, the focus is 
on the lifecycle of the facility. What was 
a project with fixed duration for the de-
sign/construct team is a long-term asset 
on the owner’s books. Digital information 
about a facility, its assets and systems, is 
essential to ongoing maintenance. De-
sign/construct teams have an opportuni-
ty to extend the value of their services by 
responding to this need with the informa-
tion needed for FM. Like the building sys-
tems they maintain, a BIM for FM Portal is 
a tangible asset with economic value, of-
fering a return on investment for the life 
of the facility. 

Best practices for maintaining a facility 

lifecycle BIM model are immature at best 
and there is concern that the skill sets re-
quired to maintain the data may yet pose 
another set of problems. Owners and their 
service providers will need to be proactive 
to define lean processes for those activities. 

A new information architecture and 
best practices for a leaner FM process is 
going to emerge. Broader-based, mature IT 
skills are rapidly becoming core competen-
cy issues across the industry. AECs with the 
expertise to assist owners with this transi-
tion will see opportunities as lifecycle part-
ners rather than just project resources. 

The BIM for FM Portal Project will seek 
input and feedback from owners and 
FMs, their design and construct partners, 
and software vendors to develop expecta-
tions and business requirements and help 
to articulate model views. The full poten-
tial of BIM for FM will take years to realize 
and industry has much to gain from work-
ing together. 

If you are interested in joining the BIM 
for FM Portal initiative, you may contact 
the author at djordani@jordani.com or 
sign up on the buildingSMART alliance™ 
website. n

As President of the Jordani Consulting 
Group, David A. Jordani, FAIA, has devel-
oped a highly regarded practice provid-
ing business process and IT consulting to 
building owners, facility managers and 
other construction industry partners. As a 
leading authority in this volatile area, his 
company provides an objective resource for 
understanding, facilitating and applying 
new business practices and technologies to 
achieve a competitive advantage. Jordani 
can be reached at djordani@jordani.com.

Figure 3. Portal to building systems data includes access to warranty data. Image courtesy of 
TOKMO Systems.
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By Deborah L. MacPherson and Michelle A. Raymond

Interoperability on a Large Scale

Figure 1. Image courtesy of David Coggeshall.

BEFORE FACILITY, GEOSPATIAL AND EMERGENCY DATA WERE 
able to interoperate on a large scale, emergencies were typically re-
ported by phone, including only the location and type of emergen-
cy. Today, smart buildings can report situations earlier and in more 
detail—but there is a disconnect between the standards needed for 
effective interoperability. The Open Floor Plan Display / Exchange 
Project is a response to this need.

Open Floor Plan Display (OFPD) is a Requirements Prototyp-
ing effort to create a lightweight graphical interface for web brows-
ers. Figure 1 is a demo, available at http://comopview.org/
ofpdemo/.

Open Floor Plan Exchange (OFPX) is a Standards Harmonization 
effort to provide diverse communication systems with a common 
understanding. Both the display and exchange will be maintained 
by the Building Information Service Ontology, currently in devel-
opment. Data models and reasoning support keep OFPD/X speci-
fications interoperable with related standards.

Together, OFPD/X supports emergency situation awareness by 
addressing three key questions (Figure 2):

Where is the problem? (location)1. 
What surrounds the problem area? (environment)2. 
What is contained in the problem area? (content)3. 

Answers to these three questions provide a framework for 
real-time understanding of emergencies. The level of detail is de-
termined by first responder needs and facility access policies. 
Maintaining the integrity of facility data is critical because if in-
formation is not current, first responders’ understanding will be 
faulty. Incorrect information costs lives and increases proper-
ty damage. The Building Information Service Ontology will speci-
fy the required data types and associations with specific buildings. 
Required data must be maintained throughout a building’s lifecy-
cle with minimal effort by owners or local jurisdictions. Prelimi-
nary research indicates the following standards are useful:

Identify: OmniClass Facility and Space Types Tables 11 to 14 and 1. 
Properties Table 49; National Association of Electrical Manufac-
turers (NEMA) SB30 Fire Service Annunciator and Interface.

Format: OGC CityGML, National Information Exchange Model 2. 
(NIEM) Information Exchange Package Documentation (IEPD), 
OASIS Emergency Data Exchange Language (EDXL), Common 
Alerting Protocol (CAP).
Track: Construction Operations Building Information Exchange 3. 
(COBie2), Building Information Services and Access Control 
System (BISACS) and Disaster Management Open Platform for 
Emergency Networks (DM-OPEN).
Display: W3C Scalable Vector Graphics (SVG), JavaScript, AJAX, 4. 
CityGML.
Maintain: COBie2, IFD/IFC, CityGML, OFPD/X.5. 

reFerenCing ACross stAndArds
Many standards include references. The CityGML Building 

Schema is at http://schemas.opengis.net/citygml/building/1.0/
building.xsd. Next is an important snippet:

Figure 2. Data Integration Scope for Emergency Situation Awareness. 
Image courtesy of Michelle A. Raymond.

<xs:simpleTypename=”BuildingClassType”>
    <xs:annotation>
       <xs:documentation> Class of a build  
 ing. The values of this type are de  
	 fined	in	the	XML	file	BuildingClassType.	
 xml, according to the dictionary concept  
	 of	GML3.</xs:documentation>
    </xs:annotation>
    <xs:restriction base=”xs:string”/>
  </xs:simpleType>

The BuildingClassType.xml file, located at http://schemas.open-
gis.net/citygml/codelists/BuildingClassType.xml, contains 19 
types:

1000 habitation
1010 sanitation
1020 administration
1030 business, trade
1040 catering
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1050 recreation
1060 sport
1070 culture
1080 church institution
1090 agriculture, forestry
1100 schools, education, research
1110 maintenance and waste management
1120 healthcare
1130 communications
1140 security
1150 storage
1160 industry
1170 traffic
1180 function
To increase functionality, this list could be replaced by Omni-

class Table 11 Construction Entities by Function. These have been 
harmonized with other space classification standards and aligns to 
the International Building Code (IBC) Occupancy Classifications. 
OFPD/X also incorporates Omniclass Space Types and Properties. 
Information codified in Omniclass can be searched in OFPD/X as 
displayed terms or semantically equivalent synonyms. Building 
owners can use standard designations or their own lists. For the 
latter, maps will be needed to standard code lists for correct inter-
pretation when terminology differs.

Building owners maintain control over their data. Sensor and 
annunciator panel specifications distinguish between fire, security, 
HVAC and other systems. The ontology will help package informa-
tion appropriately based on owner and public safety requirements 
for distributing and tracking information flow before, during and 
after emergencies. Therefore, emergency messaging  will need to 
comply with open standards for building information modeling 
(BIM), such as the International Framework for Dictionaries (IFD).

geoMetry And seMAntiCs
Names and shapes are fundamentally different types of infor-

mation. Semantic information is easier to work with and exchange 
than geometry. But lists and tables are not enough for first respond-
ers, they need drawings to provide context. Building data needs to 
be organized in logical levels to unfold and be displayed for both 
geometric and semantic exchange.

CityGML is an excellent candidate to accomplish these tasks, 
as are predefined IEPD exchanges specified in NIEM. However, the 

CityGML and NIEM schemas for “building” differ. The more sche-
mas that can be harmonized or reference the same namespaces, 
the more interoperability improves.

Graphics and labels need to be encoded for communication 
with diverse end users. Graphics require shapes, locations and re-
lationships to other elements. Shapes and locations can be poly-
gons or points. Relationships are available as object types (with or 
without shape and location) within standardized hierarchies being 
developed to cross-cut relevant domains.

When a sensor detects fire within a space, the component rais-
ing the alarm may be designated by an arbitrary number with little 
meaning to a first responder. However, spaces containing sensors 
have a shape and location to provide context. Sensors and spaces 
need to stay linked regardless of whether geometry, semantics, or 
both, are used. Space boundaries need to be put through explicit 
transforms for building and geospatial coordinate systems to work 
together in response to emergencies.

OFPD used Scalable Vector Graphics (SVG), JavaScript, and 
AJAX to create W3C-compliant, web-based components to render 
basic building geometry and semantic information. Modular ar-
chitecture facilitates integration with Google Maps and common 
operating pictures.

CAse studies
VectorWorks was used to create open floor plans for two build-

ings at Carnegie Mellon University, Silicon Valley. One started with 
a raster image, another a .dwg file. Build Hospital Live by Onuma 
Planning System included detailed .ifc and COBie structured data 
available to classify spaces.

Regardless of the starting format or completeness of building 
documentation, the same end point is needed for successful ex-
change. Reaching that end point in a standardized, easy to imple-
ment manner is the key to effective Open Floor Plan Display and 
Exchange. A future goal is to extend the Build Hospital Live model 
to the Hospital AVailability Exchange specification (EDXL-HAVE), 
where the first information needed is the number of beds, wheth-
er the hospital is operational, and similar data hospitals previously 
reported ad hoc. Assigning full-time staff members to keep it up-
to-date, is key. By standardizing the data fields, reports can now be 
sent with a few clicks.

The next steps are to agree on data types and elements that 
need to be expressed through software and web services, such as 
wall locations, fire rating and construction types. Next would be to 
build up that capability across all of the standards needed to dis-
play and exchange open floor plans. A concept development plan 
is forthcoming, including the role of 3D versus 2D. An energy do-
main application of OFPD/X is also in the queue. We will continue 
to work with OGC, the buildingSMART alliance™, NIEM and OA-
SIS to include voices from geospatial, facility and emergency man-
agement domains in advancing interoperability on a large scale.  n

Deborah L. MacPherson does specifications and research for Can-
non Design, is Projects Director for Accuracy&Aesthetics, and is ac-
tive on workgroups with Omniclass and NBIMS. Michelle Raymond, 
an independent contractor knowledgeable in systems architecture 
and knowledge representation, is involved in standards develop-
ment, research and adoption.

A VA Center and hospital bed popup. The Emergency Data Exchange 
Language (EDXL) suite and hospital bed graph is courtesy of OASIS. 
Image courtesy of Kimon Onuma, Onuma Planning Systems. 
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OWING TO THE NATURE OF THE CONSTRUCTION INDUSTRY, 
construction projects require the cooperation of domain ex-
perts from diverse fields. As the scale of the construction indus-
try increases in size and complexity, the domain actors generate 
various kinds of information. Therefore, interdisciplinary and 
step-by-step cooperation requires a considerable amount of com-
munication and information transmission. Currently, the meth-
od for communicating information in design works has changed 
from paper-based drawings to three-dimensional building infor-
mation modeling (BIM) that enables efficient data management 
and quick decision-making. 

Public organizations and private companies in several coun-
tries have successfully led many BIM-based projects with con-
siderable interest and effort. In fact, several public organizations 
have recommended delivering BIM data, which is checked with 
quality control according to BIM modeling standards. The high 
quality control of BIM can be applied to both physical and logi-
cal conditions. 

At present in Korea, attempts have been made to implement 
BIM in the delivery of a public project. While efforts have been 
made with considerable interest, the attempt has not yet been 
fully realized due to the lack of BIM standards. Therefore, it is ex-
tremely important to establish BIM quality control systems re-
lated to 1) physical elements (level of shape execution, object 
collision and boundary condition); 2) logical elements (regula-
tions and codes); and 3) object definitions (definition of objects 
and their attributes). In this sense, this manuscript is an effort to 
establish a BIM quality control system in Korea.

iMportAnCe oF biM quAlity Control
For a BIM-based design competition or design-build contract, 

it is important to establish a BIM quality control system. To that 
end, providing a checklist will play the same role of a speed cam-
era on an expressway. If a proposal with poor quality is selected 
in a competition or for a turn-key project, the client will encoun-
ter considerable difficulties. To prevent this, a preliminary review 
of the quality of the functional, aesthetic, engineering and en-
vironmental aspects of the facilities can be carried out by using 
software tools prior to the final evaluation.

Since the BIM quality check is based on BIM guidelines and 
standards, a quantitative review is possible, and in most cases, 
automatic verification can be done through the software itself. 
Such a system can help in the prevention of the initial selection 
of poor designs. 

Moreover, the BIM visual review will be helpful in reducing 
the possible distortion of computer graphic images, as it is based 
on precise building information. In addition, BIM-based quality 
validation will contribute to the elimination of any unnecessary 

By Inhan Kim and Jongcheol Seo

factors in the design and design-build evaluation processes. For 
instance, the review based on BIM will help reduce the costs of 
outsourcing works for the construction of physical models or 
costly computer images. As a consequence, design and con-
struction companies can enhance their price competitiveness as 
well.

On average, if ten bidders compete at a design or design-build 
competition in Korea, the cost savings can amount to as much as 
one million U.S. dollars. A notable BIM-based design competi-
tion case is the Norway Statsbygg, sponsored by an international 
competition put on by the National Museum of Art in Vestbanen. 
buildingSMART Korea has been developing BIM submission 
guidelines for several public organizations for design competi-
tions. Figure 1 shows an evaluation process diagram for the 
BIM-based design competition buildingSMART Korea recently 
developed for the Korea Power Exchange Headquater project.

biM quAlity Control bAsed on 
soFtWAre tool

It is difficult to carry out BIM quality checks using only con-
struction drawings and documents. Since BIM is an object-ori-
ented database with shapes information, it can be verified by 
means of automatic quality control software tools with rule-
based check functions. 

There are many software tools available that can check the va-
lidity of the BIM data. If you’re interested in learning about these 
tools and who is already using them, please contact us.

biM quAlity Control 
BIM requirements on public projects are gradually increasing 

in Korea, albeit a BIM quality control system has not yet been es-
tablished. It’s crucial though, that one is. In this regard, build-
ingSMART Korea has developed a BIM guideline for the Korean 
government and has also conducted a case study with the design 

biM as a design and Construction 
quality Control Medium

Figure 1. BIM-based design competition evaluation process.
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company Hyundai Architects & Engineers. The following case 
(Figure 2) introduces a BIM quality control system that focus-
es primarily on the model of a main stadium at the stage of de-
sign development.

Unfortunately, there were no clear BIM requirements for the 
turnkey competition. Therefore, the quality check items were de-
rived from the general BIM requirements pertaining to the main 
stadium, and was conducted by using Solibri Model Checker. 
The quality check items were categorized into physical elements, 
logical elements and object definitions. 

Physical elements: Physical elements refer to the collision 
and overlap of objects and the level of shape execution. For a 
successful design, each architectural, structural and HVAC mod-
el should not allow for the collision and overlap of the objects. 
Further, these models should not collide and overlap with oth-
er models in an integrated model. Additionally, they should be 
placed in relation to the spaces in the building, the number of 
stories of the building, and the building itself, without negatively 
affecting the shape of each model (Figure 3).

logical elements: These refer to logical checks such as the cal-
culation of space areas, space programs, calculation of elevator 
numbers, circulations, safety of evacuation stairs, and safety-re-
lated regulations. Further, they are dependent on the BIM stan-
dards that include modeling methods with requirements; thus, 
logical checks can be carried out by developing rule sets accord-
ing to the requirements of the BIM standards.

object definitions: These are dependent on the BIM stan-
dards that include object definition methods with requirements. 
Object definitions include the names, attributes and properties 

of the objects that can be developed into a variety of forms corre-
sponding to the business purposes and their functions. The qual-
ity check related to this will evaluate whether the BIM elements 
are modeled according to the object definitions. For instance, if 
a window object is defined as a door object and a handrail object 
is defined as a stair object, the quality control will indicate errors 
(Figure 4).

Following the quality checks, many problems were found re-
lating to object collision, object definition and space programs. 
This is because the designers did not follow the BIM guidelines 
in their entirety. After the results were reported, the BIM models 
were reworked. Thereafter, BIM quality checks were conducted 
for a second time and it was found that the number of prob-
lems had considerably decreased. Thus, BIM quality checks can 
be extremely useful in improving the quality of design and con-
struction projects. Moreover, the BIM quality control system is 
dependant on business purposes and their functions. Hence, for 
the BIM quality control system to be successful, the BIM guide-
lines need to be established in detail, taking into consideration 
BIM quality. The BIM quality control system needs to be imple-
mented at the software level, using a software tool, with quality 
control elements following the BIM standards. 

ConClusion
The potential benefits of BIM will result from industry-wide 

standardization. This requires considerable effort and it is be-
yond the scope and control of individual companies and engi-
neers. In other words, it is difficult to ascertain the overall effects 
of BIM standardization in an individual research project, unless 
the standards are applied in the general construction industry. 

However, the developments in both commercial software tools 
and standards (BIM quality control system and BIM guidelines) 
have provided researchers, practitioners and public organizations 
with a variety of opportunities to apply BIM to real projects. There-
fore, a BIM quality control system needs to be established and ap-
plied as a successful project management plan that can contribute 
to eliminating any risk factors in the lifecycle of a building, making 
it a crucial element with regard to competitive advantage.  n

Inhan Kim is a Professor at the Kyung Hee University and is 
Chief Vice Chairman of buildingSMART Korea. He can be reached 
at ihkim@khu.ac.kr. Jongcheol Seo is a Research Fellow with build-
ingSMART Korea, and can be reached at jcseo.1974@gmail.com.

Figure 2. An architectural, structural and HVAC BIM model for the 
test case.

Figure 3. Check on physical elements. Figure 4. Check on object definition elements.
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TO SUPPORT THE BUILDINGSMART ALLIANCE’S™ BIM CASE 
study and metrics data collection initiative, a panel of twelve in-
dustry BIM pioneers presented their current best practices in 
rapid fire succession at the bSa International Conference, held 
December 8, 2009. In session W203 entitled, “BIM Best Practices: 
Winning Solutions from the Leaders”, each presenter only had 12 
minutes to profile their project, which allowed for a broad cross 
section of BIM uses. 

The program kicked off with a presentation by Barton Malow 
Company and their use of Tablet PCs for tracking construction 
progress. Other presenters from BN Builders, Clark Construction, 
Gensler, Gilbane, Turner, Ayers Saint Gross, Ghafari, HDR, SOM, 
and GSA featured case studies ranging from sustainability and 
building performance modeling, laser scanning, integrated design 
bid build, integrated project delivery, lean supply chain manage-
ment, clash detection, and virtual prototypes. During the session, 
data was collected about current trends in BIM uses and metrics. 
The next two sections report on the trends that were revealed.  

trends in biM uses
Here we will present the results for BIM use from catego-

ries organized and sorted by the type by discipline—construc-
tion company or architecture firm. Session presenters included 
five construction companies and five architecture firms. tAble 
1 displays the results by category and the number of presenters 
utilizing BIM in each category. tAble 1 does not distinguish, 
however, between the discipline (construction or architecture) 
in each category, but indicates a combination of all BIM users for 
a given category.

Categories included the typical and expected uses of BIM, 
along with the more specialized and cutting-edge uses. 3D de-
sign coordination led BIM use, followed closely by design au-
thoring, and 3D control and planning. Each of the presenters 
used one of these categories, with many using all of the 3D BIM 
capabilities.

Over half of all presentations included BIM use for design re-
views, structural analysis, and mechanical analysis. Utilizing 
BIM for reviews and analyses corresponds closely with the use 
of BIM for its 3D design capabilities. Five of the presentations in-
cluded BIM use for space management/space tracking and five 
for construction system design. BIM for programming and dig-
ital fabrication were the next two most frequently used catego-
ries. Four of the session presenters reported using BIM for each 
of these categories. BIM for lighting analysis, site analysis, build-
ing system analysis, and 4D modeling were each reported by 
three of the session presenters as a category used in their com-
pany. The remaining categories were each included in two of the 
session’s presentations by industry leaders. These categories are 

maintenance scheduling, asset management, record modeling, 
site utilization planning, energy analysis, cost estimation (quan-
tity takeoff), existing conditions modeling, and tablet PC/field 
tracking. Only one of the presenters reported using BIM for LEED 
evaluation.  

tAble 1 reveals a solid foundation of BIM use for its 3D capa-
bilities and a current trend toward utilizing BIM more for analy-
sis, space management, programming and digital fabrication 
purposes. This may be the natural progression for BIM use as ex-
pertise levels improve within 3D and users expand to additional 
BIM capabilities. In addition to the trends in BIM use attributed 
to the technology, the data collected during this session indicates 
a trend in BIM use for integrated approaches to project delivery. 

 
biM MetriCs presented

In addition to tracking trends in BIM use, information was 
collected about different metrics included in the presentations. 
Here are a few of the metrics:

Project delivery method;•	
Actual total project cost;•	
Initial predicted project cost;•	
Actual total project duration;•	
Initial predicted project duration;•	
Total project square feet; and•	
Total number of project RFIs.•	

BIM Best Practices: A Rapid Fire 
Review of Industry Metrics and Trends 
By Kurt Maldovan and Tammy McCuen, LEED AP

Category Frequency of Category Use
3D Design Coordination 10
Design Authoring 10
3D Control and Planning 10
Design Reviews 6
Structural Analysis 6
Mechanical Analysis 6
Space Management/Space Tracking 5
Programming 4
Digital Fabrication 4
Lighting Analysis 3
Site Analysis 3
Building System Analysis 3
Phase Planning (4D Modeling) 3
Maintenance Scheduling 2
Asset Management 2
Record Modeling 2
Site Utilization Planning 2
Energy Analysis 2
Cost Estimation/Quantity Takeoff 2
Existing Conditions Modeling 2
Tablet PC/Field Tracking 2
LEED Evaluation 1

Table 1. BIM Use Categories and Frequency Used.
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Six of the session presenters reported using BIM in an inte-
grated approach to project delivery such as design build or in-
tegrated project delivery. Projects presented in the session were 
large-scale and the majority was public projects. Presenters at-
tributed reduced time spent during the design process and re-
duced total project duration during construction to the use of 
BIM. One presenter’s method for tracking savings during the de-
sign process was based on tracking reduced hours spent on de-
sign and associating each hour with dollars per hour. Savings in 
total project duration were presented as a percentage of con-
struction time and a percentage of reduced RFIs. 

Ongoing data about BIM use will serve to continue tracking 
trends and increase the knowledgebase across BIM users. More 
data about each of the metrics in this session will serve to further 
enhance BIM use and expand it beyond the current trends.  

ConClusion
The session has become significant because it was the kickoff 

of the formal case study documentation procedure for bSa (www.
buildingsmartalliance.org/index.php/projects/activeprojects/66). 

Each presentation is now housed on the bSa portal and can 
be accessed by bSa members. Future conferences will feature 
similar case study sessions with the main goal being capturing 

design and construction presentations on all BIM uses as out-
lined in the BuildingSMART BIM Project Execution and Planning 
Guide (www.engr.psu.edu/ae/cic/bimex). 

Beyond the capture and dissemination of these BIM uses to 
an international community, the case studies committee is de-
veloping a standard template whereby consistent metrics can be 
tracked on all profiled projects. Currently, few common elements 
exist that allow the industry at-large to compare various projects. 
Tracking return on investment will allow measurements for im-
provement as we move to BIM-enabled design and construc-
tion practices. This project will endeavor to build templates to be 
used to report case studies, which will provide the industry some 
common performance metrics. 

If you have a case study you would like to submit to the bSa, 
please email Kurt Maldovan (kurt.maldovan@jacobs.com) for a 
standard project profile template. n

Tammy McCuen, LEED AP, is an Assistant Professor in The 
Haskell & Irene Lemon Construction Science Division, College of 
Architecture, at the University of Oklahoma. Kurt D. Maldovan is 
a BIM Coordinator at Jacobs Global Buildings, and was co-chair 
of this session and committee with Stephen Jones of McGraw-Hill 
Construction.

Mike DuLaney of Gilbane (Turner-Gilbane Joint Venture) presented 
BIM for site planning and coordination for Rapid Impact Analysis.

Dace Campbell, AIA, LEED AP, of BN Builders presented ten BIM uses. 
This is a detailed enclosure analysis. 

Steve Strickland of Clark Construction presented multiple BIM uses 
including tenant planning, coordination, material tracking, and 4D 
modeling (shown here).

Galen Hoeflinger, RA, LEED AP from Ayers/ Saint/ Gross presented 
on documenting existing conditions. This is a view of a Revit model 
overlayed with laser scan data.
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BUILDING INFORMATION MODELING (BIM) IS CONSIDERED 
one of the hottest design and construction trends, with a pre-
viously sluggish adoption rate starting to climb (Cramer, 2007). 
While software vendors endorse BIM as the answer to waste and 
ineffectiveness, its adoption has yet to attain widespread rec-
ognition. Approximately half of large architecture firm have ac-
quired BIM software (AIA Market Research, 2007). It is unknown 
how many small or medium firms have done the same. A recent 
study was conducted to assess the perceptions of leaders at large 
architecture firms about the challenges of implementing BIM. It 
is intended that this study will aid decision makers in other ar-
chitecture and design firms to develop successful BIM imple-
mentation strategies.

survey results
The population of interest for this study came from the top 

100 architecture firms as recognized by Architectural Record 
(Linn, 2008). Voluntary and confidential participation was re-
quested from one member of each of the firms’ senior manage-
ment. Representatives from 48 firms self-selected to participate 
in this study. The average respondent has almost 21 years of ex-
perience, is between 41 and 50 years of age, is at the Director 
level in his or her organization, holds a bachelor’s degree as the 
highest earned degree, and belongs to more than one profession-
al organization. The majority of respondents (61.2 percent) are 
members of the American Institute of Architects (AIA). 

The fact that 45 out of 48 firms (94 percent) represented in this 
study are using BIM is a testament to its impact on the architec-
ture industry. This percentage is much higher than anticipated, 
as previous studies have reported a 35 to 50 percent usage of BIM 
(D’Agostino, Mikulis & Bridgers, 2007; AIA Market Research, 2007). 
Representatives from these 45 firms completed an online survey of 
ten open-ended questions about the process of integrating BIM into 
their firm. Due to the open-ended nature of the questions, respon-
dents could indicate one or several responses to each question. 

The findings from this study support, contradict and add to 
prior knowledge on BIM adoption and implementation (McGraw 
Hill Construction, 2008). When asked about who made the deci-
sion to implement BIM in their firm, 56 percent of respondents 
indicated that senior management made the decision. Other 
employees were often involved in this decision, as BIM impacts 
many different departments. Most firms (34 percent) adopted 
BIM in 2006 and its average use across this sample is three and a 
half years. Forty-one percent of a firm’s projects (mostly medium 
size) involve BIM and coincidentally, 41 percent of their staffs are 
trained to use this technology. Forty-nine percent of this sample 
recognizes BIM’s impact on the design process due to the need 
for earlier visualization and decision making, and BIM’s ability 
to improve internal and external collaboration. A majority (84 
percent) of firms experienced resistance from their personnel 
in making this transition, especially from Project Managers and 

“seasoned” professionals. Successful strategies for overcoming 
this resistance included extensive training and support by senior 
management. The majority of firms (71 percent) used multiple 
methods for teaching their employees BIM, including formal and 
informal training by vendors and key firm personnel. Forty-five 
percent of firms perceived personnel resistance as the major ob-
stacle to initial BIM adoption, followed by software/technical 
problems, high cost and the absence of external collaborators. 
Personnel resistance remains a continuing challenge, as does ar-
ticulating BIM’s return on investment, and determining which 
type and size of projects best utilize BIM’s strengths.

Implementing Building Information Modeling 
in the Top 100 Architecture Firms
By Diane Bender

Train employees by using a progressive BIM 
training program that moves from formal 
training at an external location, to formal 

training within the firm, to continuous informal 
internal training through group discussions and 

mentoring.

iMpleMentAtion strAtegy
As CAD has replaced the drafting table, it is inevitable that BIM 

will someday replace CAD. An implementation strategy is impor-
tant for the successful deployment and acceptance of BIM with 
firm employees. It should address how BIM will coexist with exist-
ing 2D CAD and other 3D modeling applications as the abandon-
ment of these applications right now is impractical. The progressive 
migration from CAD to BIM at a steady pace will allow the firm to 
leverage its past investments in software and training with current 
expenditures on new software, hardware and training.

Where should a firm begin? Deep-seated change does not re-
sult merely from the introduction of a better technology. Firms 
interested in implementing BIM should read all about BIM tech-
nology and its impact on the design process. Key decision makers 
should seek out colleagues in other firms and through profes-
sional organizations who have transitioned (or are in the thick of 
transitioning) to BIM. 

As evidenced in this study, buy-in from senior management 
is important. Yet group decision-making is often used for big 
decisions like this. A transition team should be formed that in-
cludes progressive individuals who understand the ramifications 
of BIM across the entire organization. Essentially, this team be-
comes evangelists for change. As such, team members should 
come from across the organization. 

More than the CAD operators will be impacted by this shift. 
Team members should have credibility with their colleagues and 
empathy for them as well. Train employees by using a progressive 
BIM training program that moves from formal training at an ex-
ternal location, to formal training within the firm, to continuous 
informal internal training through group discussions and mentor-
ing. When a firm is ready to initiate BIM, begin with one project 
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As pressure increases for faster delivery 
times and more competitive fees, external 

pressure from clients will drive more 
firms to use BIM. A partner from one firm 
succinctly declared BIM’s impact on the 
firms’ design process as “Bigger, Better, 

Faster, More.”

or one division of the firm (like the hospitality or workplace sec-
tion). Start with a typical project that the firm knows how to han-
dle. For example, if the firm specializes in healthcare, design a 
medium-sized healthcare project on BIM. Therefore, the learn-
ing curve would only involve the technology and process, not the 
project content. As the transition commences, continually analyze 
BIM’s impact on the design process and how improvements can 
be made when using this technology for the next project.

Closing
BIM is impacting more than the information technology de-

partment, as firms grapple with changes to the design process, 
business practices and means of collaboration with other stake-
holders. As the percentage of design projects and design staff 
trained in BIM steadily rises, the continuing challenges of person-
nel resistance and “best fit” for BIM are projected to diminish, re-
sulting in increased opportunities and competitive advantages. 

There are no shortcuts to BIM implementation. It is a mis-
conception that business can go on as usual; that change is un-
necessary and retraining is avoidable. Decision makers must 
ask themselves if the benefits of BIM outweigh its costs of adop-
tion. As pressure increases for faster delivery times and more 
competitive fees, external pressure from clients will drive more 
firms to use BIM. A partner from one firm succinctly declared 
BIM’s impact on the firms’ design process as “Bigger, Better, 
Faster, More.”

Until BIM becomes mainstreamed, adoption will continue 
one firm at a time. Results of this study depict BIM’s widespread 
acceptance, yet slow and steady implementation. Challenges will 
persist during this time of transition from CAD to BIM, particu-
larly from a firm’s personnel. The overall consensus of firm rep-
resentatives who participated in this study is summarized by one 
firm’s CIO, who stated, “we are very happy with the decision to 
move to BIM and we think it is the way of the future for the AEC 
industry.” 

Reluctance to jump in the water is understandable. Firms 
may be waiting for issues such as universal BIM standards, true 
software interoperability, and change in design methods and 
processes to be resolved. However, waiting on the shore will not 
prevent the ship from sailing. n

References to this article are available by emailing  
ssavory@matrixgroupinc.net.

Diane M. Bender, PhD,  is an Associate Professor and Director of 
the Interior Design Program at Arizona State University.
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BUILDING INFORMATION MODELING 
(BIM) will fundamentally and historical-
ly change the perspective of return on in-
vestment (ROI) in the building envelope 
(BE) industry before 2015. Such a bold 
claim is based on the belief that BIM is 
a process that acts as an enabling cata-
lyst to two major building industry driv-
ers that especially dominate the facade 
industry: 1) virtual design and construc-
tion (VDC); and 2) lean construction. 

The BIM process has the potential to 
make significant changes in the highly 
specialized arena of curtain wall design, 
engineering, fabrication, installation and 
maintenance. The BIM opportunity and 
challenges for contractors, glaziers, glaz-
ing system suppliers and the consultants 
they use is to understand what the new 
BIM process is and how BIM changes 
their businesses today and in the years 
to come. They then must choose the 
best path to transform their firms, staff 
and corporate thinking into a BIM deliv-
ery process at all levels of the company. 
Many will find that the greatest hurdles 
to a BIM transition are the psychology 
of changing a corporate culture and not 
with the technology of installing a new 
software tool.

BIM obviously has a very graphic-rich 
3D interface for the building objects that 
facilitate an intuitive understanding of 
the information the database contains. 
The models also aid in the automated 
generation of 2D sections of the building 
envelope plan views of the perimeters. As 
a relational database of building objects, 
they can generate parts lists from 3D unit 
assemblies, integrated façade elevations, 
and digitally link to engineering analy-
sis models of BE systems. For example, 
these models can link to analytical ap-
plications for thermal analysis at mullion 
glass interfaces. 

The types of information the BIM pro-
cess can manage include many building 
envelope aspects beyond the 3D model: 
wind loads, wind tunnel tests, structur-
al live load movement requirements, ma-
terial finishes, glass type, interlayer type, 
allowable deflection on framing systems, 

thermal information, curtain wall profiles, 
test criteria, drift and earthquake require-
ments, sound transmission, sealant types, 
and field inspection data. An example 
of this data-rich use of BIM can be seen 
in the unitized glass curtain wall model 
shown in Figure 1 that records and or-
ganizes vast amounts of field data on glass 
conditions following a hurricane near the 
20-story building. The BIM was developed 
by Raymond L. Goodson Jr., Inc. (RLG), 
BIM consultants that specialize in build-
ing envelopes. Vertical Solutions was the 
curtain wall consultant on the project. 

This example illustrates RLG’s devel-
opment and implementation of BIM to 
store and analyze field-recorded glass 
and curtain wall data in an intuitive mod-
el that owners can understand. As field 
data was recorded on the project, the 
BIM was updated, which in return, au-
tomatically updated all of the parts list, 
2D and 3D images, as well as the quantity 
take off list of the glass conditions. 

The first major driver of the BIM pro-
cess in the building envelope industry is 
virtual design and construction (VDC), 
which is the process of using BIM to 

evaluate and analyze projects from de-
sign to construction. VDC will be rap-
idly increasing in 2010 and beyond as 
contractors adopt BIM, as indicated in 
the McGraw Hill SmartMarket Report on 
Building Information Modeling (BIM). 
Contractors are beginning to look for 
building envelope models to contain 
content far beyond generic facade sys-
tems. This higher level of modeling can 
include connections, backer rods, seal-
ant, flashing and vapor barriers. These 
are items that traditional envelope de-
signers and detailers would address with 
general notes, 2D typical details and 
schedules. However, some subcontrac-
tors and BIM-BE consultants are model-
ing this construction level content. 

A major goal of this level of model-
ing in VDC is to enable constructabili-
ty analysis by providing dimensionally 
accurate 3D models. These models will 
help in identifying scope gap between 
the building envelope trades, material 
incompatibility, construction tolerance 
issues between materials, and other as-
pects of material transitions at joints (see  
Figure 2). 

By Will Ikerd, PE, CWI, LEED AP

BIM and the Building Envelope

Figure 1. A building information model of a unitized glass curtain wall system on a 20-story 
building. 
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On this BE-VDC process, each trade 
was required to only model items that 
they installed. The VDC process allowed 
the team to define “scope gap” early in 
the construction process and plan solu-
tions that would avoid installation delays. 
This model also aids the third-party wa-
ter proofing reviewer of the building en-
velope to walk through the facade during 
their review. 

Other benefits of BIM-BE are coordi-
nation of structural supporting steel and 
embeds with the building envelope sys-
tems. Some opponents of this level of 
modeling argue that it takes too much ef-
fort and time to model the building en-
velope at a construction level of detail. 

Figure 2 A (left) & B (right). A metal panel connected to architectural concrete where the 
design detail included wood blocking attached to the concrete for the metal panel to screw 
into (see fasteners in yellow). These are part of a building envelope BIM assembled by RLG. 

This is easily dismissed when the cost of 
modeling is compared with the cost of 
contractor call backs or litigation relat-
ed to building envelope failures. Those 
who have experienced virtual mockups 
of facades are reporting that the return is 
worth the time and effort invested. 

The second driver towards BIM in the 
building envelope industry is lean con-
struction. Unitized curtain walls already 
builds on many of the lean construction 
methods of reduced waste in time, ma-
terial, field labor, and trade coordination 
with on site materials. The BIM process 
expands these benefits by allowing teams 
to “measure twice (in the model with 3D 
fit up) and cut once (in the shop)”. 

The BIM process also provides the op-
portunity to discover fabrication and fit-
up issues virtually in the model before 
they are built. Additionally, the BIM pro-
cess can greatly enhance the execution 
of just-in-time (JIT) delivery of unitized 
systems from the factory to the job site 
by linking scheduling information in 4D 
BIM. A BIM enabled production and proj-
ect planning with JIT can also increase in-
ventory turns and reduce the amount of 
working capital required to operate the 
fabrication. Additionally, BIM enabled 
planning of erection and installation se-
quences that optimizes where the differ-
ent trades operate within the building in 
the schedule of construction can allow for 
fewer workers on site with faster installa-
tion and safer jobs. 

The construction industry’s change to 
BIM is now happening faster than many 
realize with a rapid expanse in design, 
construction and institutional owners. 
Curtain wall companies will have to pro-
vide committed competent BIM services 
to compete and survive on projects of any 
significance within the next five years. 
This necessity will be the result of the two 
BIM drivers previously discussed: VDC 
and lean construction. An emerging third 
driver of sustainable design will also pro-
pel the building envelope industry into 
BIM in the years to come.

The building envelope industry of 2015 
will look dramatically different in terms of 
BIM than it does today. Additionally, BIM 
requirements will be ubiquitous on re-
quests for proposals for new work related 
to the building envelope in the near fu-
ture. The most significant ROI for BIM as 
it relates to facades is that the firms that 
adopt BIM will be relevant while their 
non-BIM competitors will fall behind in 
the rapidly evolving building industry.  n

Will Ikerd, P.E., C.W.I., LEED AP, is 
founder and director of the Department of 
Integrated Project Delivery (IPD) at Ray-
mond L. Goodson Jr., Inc., that is focused 
on BIM and engineering consulting with 
a specialization in structural, civil and fa-
çades. Mr. Ikerd is currently the co-chair of 
the SEI-CASE joint committee on BIM and 
co-chair of the Designers Subforum of the 
AGC BIM Forum. He can be contacted at 
wikerd@RLGinc.com.
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RECENTLY, GROWING ENVIRONMENTAL 
concerns and rising energy costs have tre-
mendously increased the demand of sus-
tainable buildings. More and more, both 
public and private organizations are requir-
ing architects, engineers and constructors 
to design and build with minimal environ-
mental impact (Azhar and Brown, 2009). 

The most effective decisions related 
to the sustainable design of a facility can 
be made in the early design and precon-
struction stages. Traditional CAD plan-
ning environments typically do not have 
the capability of performing such analy-
ses in early stages of design development. 
Building performance analyses are typical-
ly performed after the architectural design 
and construction documents have been 
produced. This lack of continuous analy-
sis leads to an inefficient process of retro-
actively modifying the design to achieve a 
set of performance criteria (Schueter and 
Thessling, 2008). 

To assess building performance in the 
early design and preconstruction phases, 
access to a comprehensive set of data re-
garding a building’s form, materials, con-
text and technical systems are required. 
Because building information modeling 
(BIM) allows for multi-disciplinary infor-
mation to be superimposed within one 
model, it creates an opportunity for sus-
tainability measures to be incorporated in 
the design process (Autodesk, 2008).

reseArCh objeCtives And 
design

In order to evaluate the state-of-the-art 
and benefits of BIM-based sustainability 
analyses and design, a questionnaire sur-
vey was conducted. The target audience 
consisted of design and construction firms 
who use BIM technology and/or sustain-
able design/construction practices in most 
of their projects. These firms were identi-
fied through a published list of the top 100 
green contractors as of 2009, members of 
the AGC BIMForum, members of the build-
ingSMART alliance™, and direct contacts 

made within the architecture and construc-
tion industries. 

The questionnaire was launched on Oc-
tober 12, 2009, and closed on January 8, 
2010. Of the 145 respondents, the majori-
ty worked for architecture (44 percent) and 
construction companies (34 percent), fol-
lowed by design/build firms (16 percent) 
and BIM consultants (6 percent). It is im-
portant to note that the survey population 
was not selected using any statistical meth-
ods and hence the results should not be 
considered as statistically significant.  

The questionnaire was designed based 
on a skip-logic method, in which the se-
lection of the next question is based on 
the answer of the previous question. The 
skip-logic method prevents respondents 
from answering questions which they are 
not qualified to answer. The questionnaire 
had two skip-logic questions. The first 
skip-logic question identified the survey 
respondents currently using BIM. Of the 
145 respondents, 131 (90 percent) were 
using BIM technology in their projects; 
while 14 respondents (10 percent) were 
non-BIM users. No further questions were 
asked from the later group and the rest of 
the respondents were directed to the sec-
ond skip-logic question which identi-
fied the respondents currently employing 
BIM-based sustainability analyses/design 
measures in their projects. Of these 131 
respondents, 87 (66 percent) were using 
BIM-based sustainability practices; while 
44 (34 percent) were not using BIM for this 
purpose. The rest of the questions were di-
rected to the earlier group and the impor-
tant findings are discussed in the following 
section. 

MAjor Findings
In the first question respondents were 

asked to select the types of building per-
formance analyses (or sustainability anal-
yses) they typically perform for building 
projects. The terms sustainability analyses 
or building performance analyses, as used 
in this paper, refers to various assessments 

biM for sustainable design: 
Results of an Industry Survey
By Salman Azhar, PhD

and evaluations conducted to determine a 
building’s environmental performance.

The results are shown in Figure 1. 
The most common analyses were found to 
be energy analysis, daylighting/solar anal-
ysis, building orientation analysis, mass-
ing analysis and site analysis. Forty-five (52 
percent) respondents also indicated that 
they prepare LEED® documentation as part 
of the building performance analyses. Four 
(5 percent) respondents selected the other 
option and their responses were structural 
and mechanical systems analyses.

The next question inquired about the 
project stage(s) in which sustainabili-
ty analyses are typically performed. Sixty-
seven (77 percent) respondents indicated 
that they are using BIM-based sustainabil-
ity methods at the design/preconstruction 
stage. Fifty-one respondents (59 percent) 
answered that they are employing these 
methods at the planning/pre-design stage. 
All these respondents were architectural 
and design/build firms. Seventeen (19 per-
cent) answered construction stage and 10 
(11 percent) answered post-construction 
stage (mostly construction firms). Three 
(3 percent) respondents selected the other 
option and their responses were GIS Map-
ping and Building Automation. These re-
sults are illustrated in Figure 2.

In the following question, respondents 
were asked to subjectively estimate the 
amount of time savings realized through 
the use of BIM-based sustainability analy-
ses as compared to the traditional analyses. 
The available choices were significant time 
savings, some time savings, no time savings, 
some time losses, and significant time loss-
es. Of the 87 respondents, 47 (54 percent) 
stated that they are realizing some time 
savings, 20 (23 percent) respondents stated 
they are experiencing significant time sav-
ings, while 17 (19 percent) respondents se-
lected no time savings. Three (4 percent) 
respondents chose some time losses. These 
results are shown in Figure 3. 

Respondents were also asked to sub-
jectively estimate the monetary savings. 
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The available choices were significant cost 
savings, some cost savings, no cost sav-
ings, some monetary losses, and significant 
monetary losses. Similarly to the last ques-
tion, the majority of respondents, 44 (51 
percent), answered that they are achieving 
some cost savings. Twenty-three (26 per-
cent) respondents answered that they are 
achieving significant cost savings. The re-
maining 20 (23 percent) respondents an-
swered that they are achieving no cost 
savings. No respondents selected some 
monetary losses or significant monetary 
losses as shown in Figure 4. Based on 
the results of these two questions, it can be 
inferred that most of the firms are experi-
encing some-to-significant time and cost 
savings through BIM-based sustainabili-
ty analyses as compared to the traditional 
methods.

Respondents were also asked to se-
lect the building performance analy-
ses software(s) being used by their firms. 
Fifty-one (59 percent) respondents se-
lected Autodesk® Green Building Studio 
(GBS)TM. Thirty-six (41 percent) respon-
dents chose Integrated Environmental 
Solutions®’ Virtual Environment (VE)TM. 
An equal amount, 36 (41 percent), stat-
ed that they are using Autodesk® Eco-
tectTM. Twelve respondents (14 percent) 
selected other software, including He-
vacompTM, Energy PlusTM, DelightTM,  
RadianceTM, HEEDTM, HomerTM, Virtual 

Figure 4. Cost savings realized through BIM-
based sustainability analyses.

Figure 5. Building performance analyses 
software preferences.

Figure 6. Level of satisfaction for BIM-based 
sustainability analyses as compared to 
traditional methods.

Figure 2. Project stages for employing BIM-
based sustainability analyses.

Figure 3. Time savings realized through 
BIM-based sustainability analyses.

DOETM, Bentley HEVACOMPTM, Bentley 
TASTM, and Climate ConsultantTM. These 
results are shown in Figure 5, which in-
dicates that the three most popular build-
ing performance analyses softwares are 
Green Building StudioTM, Virtual Environ-
mentTM, and EcotectTM. This paper does 
not endorse any software in any capacity.

At the end, respondents were asked 
to rate the levels of satisfaction realized 
through BIM-based sustainability analy-
ses as compared to the traditional meth-
ods of sustainability analyses. The results 
are shown in Figure 6. Twenty-three (27 
percent) respondents were highly satisfied 
while 40 (46 percent) respondents achieved 
some level of satisfaction. Nineteen (22 
percent) respondents stayed neutral while 
4 (5 percent) respondents were dissatisfied. 
As a whole, it can be concluded that most of 
the respondents were satisfied up to a cer-
tain degree.

ConClusions
Based on the stated results, the ma-

jor findings of this research project can be 
summarized as follows:

The majority of practitioners who are •	
employing BIM-based sustainabili-
ty analyses are primarily architects and 
design/build firms.
Practitioners typically use BIM-based •	
sustainability analyses at the planning 
and design stages.

The analyses types with the most prev-•	
alent use are energy analysis, daylight-
ing/solar analysis, building orientation 
analysis, massing analysis and site anal-
ysis.
Practitioners implementing BIM-based •	
sustainability analyses are realizing 
some-to-significant time and cost sav-
ings as compared to the traditional 
methods.
The software types which seem to have •	
the most use, at the time of this re-
search, were Autodesk EcotectTM, Au-
todesk Green Building Studio (GBS)TM, 
and Integrated Environmental Solutions 
(IES)®’ Virtual Environment (VE)TM.
Practitioners are achieving some-to-•	
high degree of satisfaction in regard to 
results when compared with the tradi-
tional sustainability analyses. n
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Figure 1. Types of BIM-based performance 
analyses typically performed in the 
respondents’ firms.
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Lifecyle / Technology Spotlight

CONSTRUCTION PROFESSIONALS OFTEN HAVE TO SELECT 
from or combine best options to improve the accuracy and cer-
tainty of the decision-making processes. For example, steel 
erectors need to decide on the steel connections, equipment se-
lections, labor arrangements, operation and loading problems. 
As a combination of all the project data, building information 
models (BIM) display project data in a designed systematic mod-
el that helps with steel construction. Radio Frequency Identifica-
tion (RFID) tags can support the tracking of component delivery 
and installation onsite. BIM components that include references 
to RFID tags can automatically update building product data and 
construction process data when linked to field scanning devices. 

rFid use For biM deCision-MAking
Figure 1 shows how RFID can be used in BIM for component 

tracking. RFID tags can be attached to each construction compo-
nent and the RFID tag information can be used to represent the 
component in the BIM model for the construction process. 

Steel fabricators use different identification methods for steel 
members. For example, W12X40 is a marker of column/beam 
wide-flange shape steel. On projects, wide-flange steel is com-
monly selected for structural uses. When a user searches for 
steel components and enters W12x40, BIM tools will show all 
the members that meet this criterion. In BIM tools, the W12x40 
column at the C3 location (the intersection of column line C and 
column line 3) is not distinguished from the W12x40 column at 
the B2 location (the intersection of column B and column line 2). 
RFID technology helps to distinguish the W12x40 members indi-
vidually. It also enriches and completes the information available 
for steel members. Each W12x40 steel member is differentiated 
by its location, date, connection features, and so on. In this case, 
each member has a special serial number as its ID and is saved in 
its RFID tag’s memory. 

An RFID system application in steel structure construction is 

shown in Figure 2. The current main purpose for using RFID on 
a steel structure construction project is to track a steel member’s 
progress and location. In this research, RFID can be regarded as the 
project information carrier. A passive RFID tag and low radio wave 
frequency (such as 125 KHz tags) is enough for the current use. 

RFID is included in this BIM project and impacts the entire 
project. It makes it more convenient in managing projects, 
especially when tracking process and erection connection de-
tails. In this project, the drawing design had been finished. The 
first step was to transfer the 2D drawings to a BIM 3D model (see 
Figure 3). The transfer process involved the following steps:

Transfer a 2D CAD drawing to a 3D BIM. 1. 
Use RFID to identify each steel member in the project and 2. 
input RFID to the BIM model.
Use RFID to make an optimal project schedule.3. 
Simulation and testing RFID and 4D BIM tools.4. 
Use RFID to assist the BIM model to control the project.5. 
The RFID database stores and shares each steel component 

feature and design coding requirement to support the connection 
design. The design support system uses SDS/2 and Navisworks. 
SDS2 and CNC control the manufacture, RFID acts as the shop 
drawing coding system. Other fabrication activities are all under 
the BIM/RFID Decision Making Model control when using the 
RFID coding system. 

RFID can also help the BIM team to develop the optimal 
erection plan for the project. This plan should decrease the 
duration of the project and meet the technology, cost and safety 
requirements as well.

Figure 1. RFID used for BIM components.

Figure 2. RFID application paths.

Figure 3. Project files transfer architecture.

integration of biM and rFid  
in steel Construction
By Wei Shi, PhD, Haiyan Xie, PhD, P.E., C.P.C., M.ASCE., and Raja R.A. Issa, PhD, J.D., P.E., F.ASCE
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Education

using rFid dAtA FloW For the biM 
deCision MAking proCess

In Figure 4 “DDS” is a system that supports a designer in 
making a design decision. RFID data layers represent: 1) the 
design feature layer, including information such as building 
type, design style and zoning information; 2) the material feature 
layer, including information such as loading, tension, heat 
resistant condition and bending features of materials; 3) ma-
terial layout location layer; and 4) supply chain layer, such as 
traffic information, weather, road conditions and delivery in-
formation. The RFID data flow and BIM components can also 
be used to make decisions on design, manufacture, supply and 
installation. 

Figure 5 shows how a column changes in a simulation of 
a multiple-floor structural steel 4D model. In Figure 5 (A) 
the column with RFID #C10A0301 has not been erected. The in-
formation in the RFID tag of column #C10A0301 includes steel 
features, the mill manufacturer, inspectors, storage, delivery 
and site location IDs and dates. Other information, such as 
connection methods and welding methods, may also be includ-
ed if memory size allows.

Figure 5 (b) shows the column has been erected but 
not connected. At this point more information will be add-
ed to the RFID database, such as the installation date, crane 
operator, superintendent, erector, etc. Information is input to 
the RFID database system via a wireless PDA reader or man-
ual typing.  

In Figure 5 (C) the column #C10A0301 was connected 
with beams #B20A0301 and #B20B0301. The added information 
includes the connected beam information, connected inspection 
information, erector and connector, crane and operator, safety 
issues, date and location GPS points, maintenance requirements, 
bolting and welding methods, bolt size and specifications, etc. 
The RFID database system is updated and should be inspected in 
detail by foremen using RFID readers to check the components 
RFID tags and to determine connecting pieces. 

Figure 5 (d) shows the building finished with the exterior 
wall in place. At this point, column #C10A0301 now has all its 
connection information updated, including its attachment to 

the walls and roof trusses, girders, bracing, plates and rods. Every 
connected member and its information may be found by check-
ing its RFID tag and logging into the RFID database system in 
the BIM/RFID model. This RFID information will be kept in the 
building facility model to maintain the building lifecycle. The 
building components can be monitored piece by piece by using 
RFID records.

Using RFID to simulate the project progress helps the archi-
tect, engineer and contractor (AEC) track the progress details of 
structure steel erection. With the aid of simulation, users could 
forecast problems to avoid possible adverse situations. They 
could use the scheduling track to monitor and control changes 
and buffers in advance to make an optimal plan. 

ConClusion
Using RFID with BIM makes it possible to develop an effective 

design-planning-fabrication-erection intranet-based system. 
RFID gives steel components and events a specificity emblem 
to transmit their information when saved in the RFID tag. Using 
RFID tags and the database in the BIM system can help users 
make better decisions when erecting structure steel.  n
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Figure 4. RFID using DATA flow for BIM decision making process.
Figure 5. 4D BIM Model shows a column with RFID changes (Revit 
2008).
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Education

By Nancy Jordan, PhD and Lamar Henderson, RA

teaching for Collaboration: 
Bringing our Practice  
to our Teaching
TEACHING FOR COLLABORATION IS RELATIVELY NEW TO 
our discussion concerning the education of students in the 
building industry and each of us pictures something different 
in its practice. For some, it begins with the traditional lecture—
moving from theory to its application. Once students under-
stand the relationships between the ideas and facts and their 
applications, they are assigned a collaborative project in order 
to use this imparted knowledge. These projects and assignments 
can take the form of case studies, simulations, discussions and 
topic research, to name a few. They can be short in-class tasks 
or much longer out-of-class activities. Practitioners are not only 
concerned with academic objectives, but also with the develop-
ment of social skills, and are known for using the most structured 
techniques. For them, teaching for collaboration is “the instruc-
tional use of small groups so that students work together to max-
imize their own and each other’s learning” (Johnson et al. 1990). 

probleM-Centered CollAborAtion
Departing radically from this perspective are practitioners 

who make problem-centered instruction fundamental to teach-
ing for collaboration (Boomer et al. 1992; Mayher 1990; Jordan 
1995). Rather than building with facts and ideas and then mov-
ing to application, they begin with problems. Instead of asking 
students to listen, observe and answer teacher questions, argu-
ably a passive role, these practitioners ask student to be active 
learners—inquirers who can form their own challenging tasks 
and questions. 

The following beliefs guide their thinking: 1) learning is a con-
structive and creative process; 2) learning is problem solving; 3) 
learning needs to be meaningful and experienced-based; and 4) 
learning is social and collaborative. In essence, for these prac-
titioners, the learners need to set their own goals, solve their 
problems and develop their skills, ideas and knowledge in col-
laboration with others. 

As teachers, along with their students, they take on various 
roles—expert, participant, facilitator and most importantly, learn-
er. These practitioners see classrooms, workshops, labs and work-
places as learning communities. Every learner is important and 
has something to share, to learn. As one student has explained, 
“everyone in here is a teacher and I can learn from everyone.”

WorkplACe CollAborAtion
For most of us, it is much easier to imagine the more struc-

tured collaborative process mentioned first. It’s what most of us 
have experienced in our lives as students. Yet, the workplaces that 
we entered after leaving our formal studies have been ordered 

quite differently. Our “real world” work has probably been more 
connected with the second perspective—collaboration based on 
problem solving. 

In order to program, design, build and maintain architec-
ture, as professionals in the field, we problem-solve and collab-
orate with many others. On one hand, we might be involved in 
construction sequencing necessitating our collaboration with 
a general contractor, sub-contractors, a construction loan orig-
inator, an owner, an insurance agent, a project manager, con-
sultants (interior designers, sound system experts or landscape 
architects), material suppliers, and so on. On the other hand, our 
project might be facility management planning, requiring us to 
collaborate with a facility manager, an owner, renters (commer-
cial), building engineers, a real estate manager, consultants (such 
as those listed earlier), maintenance staff and others. 

Our success in either scenario, and in all of our projects in gen-
eral, depends on how well we negotiate and problem-solve with 
all stakeholders involved in the particular jobs. Throughout any 
of our successful projects (and to maximize our achievements), 
we have probably worn the hard hat of expert, participant, facil-
itator and learner with all stakeholders taking on similar roles. 
For us, to build is to problem-solve, to collaborate is to learn. It 
would seem that the centrality of the collaborative process and 
its use in the practice of “real world” architecture should inform 
our teaching. If so, what would this collaborative process look 
like in the classroom?

ClAssrooM CollAborAtion
Up front, readers need to understand that creating classrooms 

(workshops, seminars, discussion groups) that foster collaboration 
and problem solving can be wonderfully rewarding for teachers 
and students, but they can also be full of challenges and dilem-
mas. There is also no single “right” method for teaching for collab-
oration. Teaching evolves based on the needs of the students, their 
questions, their different ways of knowing and their experiences.

Planning is the foundation and begins with choosing a gen-
eral theme for investigation. Topics usually develop from these 
themes and reflect patterns of thinking, goals and concepts com-
mon to bodies of knowledge in a particular field and are usually 
reflected in the course curriculum.

Let us take you inside our planning as we structure a class as-
signment around bathroom design. First, we need to consider 
important questions and multiple points of view (see Figure 
1). Planning with others can help facilitate a richer perspective. 
Based on our questions, such as the ones found in Figure 1, we 
then choose the materials and activities. Notice that the arrows 
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group to join and topics for investigation are decided. For bath-
room design in particular, students might form groups around 
a particular purpose and place for the bathroom and then de-
sign one. Groups then make plans for their topic investigation 
and/or design. As teachers, we check in with the groups and col-
laborate by asking our own questions based on their plans and 
adding ideas that the group might not have considered. We have 
found that students begin to ask us questions—questions that 
are important to their topics. When they ask the questions, they 
listen to the answers, and this is the best time for us to teach.

Starting with the broad theme of bathroom design, the work 
has now narrowed for each group. They have picked their topic 
and/or design purpose and place. Each student now picks a par-
ticular aspect to investigate or design which contributes to the 
group’s work as a whole. All students might work on the overall 
design, but each would specialize, based on their own particular 
skill-set and expertise. One student might take on the plumbing 
while another focuses on the electrical. Another student might 
be in charge of the finances, and another one might take on find-
ing the best materials for the design and its purpose. 

Students then research their topic, consulting reference ma-
terials, models and practitioners in their field—and us, their 
teachers. Throughout the topic investigation and design pro-
cess, as students switch their hard hats—from expert, to partic-
ipant, to facilitator, and to learner, it’s important that they bring 
their work to share with the whole class—the class community. 

And finally, in order to culminate the area of study, the stu-
dents could possibly put their investigations/designs into ac-
tion by developing a full model of their bathroom—computer 
simulation, an actual bathroom, etc. Choice is crucial here. We 
have found that when students are responsible for their choic-
es they usually exceed our expectations with their culminating 
projects (Figure 1 describes this entire process). And student 
success, as with “real life” projects in the field, also depends on 
how well each student negotiates and problem-solves with the 
other students involved in their particular project.

A lArger AgendA
While we use teaching for collaboration because we believe 

it helps students learn more effectively, we also believe that it 
promotes a larger educational agenda, both for our students 
and for practitioners in the field. First, students are more ac-
tively involved in their own learning, with other students, with 
faculty and with practitioners in the field. Collaborating is both 
socially and intellectually involving. Second, students learn co-
operation, teamwork and leadership skills as they encounter 
difference, building the capacity for tolerating and resolving 
disparity. Third, students learn civic responsibility. 

Through dialogue, deliberation and consensus-building out 
of differences, students build the habits that foster participa-
tion in and responsibility to the larger community. And fourth, 
students begin to develop their identities as professionals as 
they solve problems, make judgments and decisions, and take 
on the responsibilities of creating, managing and building proj-
ects. These skills learned through teaching for collaboration can 
only benefit the building industry and the lifecycle of architec-
ture. n

show how the questions, materials, activities and the sharing 
with students continue to inform each and every decision and 
choice that are made. For example, we could decide to share the 
theme with the students by creating various centers in our class-
room to exhibit artifacts (plans, renderings, walkthroughs, ma-
terial lists, etc.) with each exhibit representing different types of 
bathroom designs that reflect time, purpose and place. Students 
would then be given the opportunity to explore the different ex-
hibits and to write down questions and thoughts that the displays 
generate for them. Their questions and thoughts can be posted 
on the exhibits (or in a digital format) which can then be used to 
generate more questions and thoughts from other students.

Instead of beginning with artifacts that we collect, we could 
tell the students the theme and ask them to brainstorm every-
thing that they already know about bathroom design answering 
the following questions: What do we know? What do we want 
to know? Or, we could visit bathrooms in different buildings on 
our campus and ask our students to explore the spaces—noting 
their thoughts on paper. Regardless which we choose, the pur-
pose of these activities is to generate questions and discussions 
that are broad and include multiple perspectives. 

Students would then choose questions and topics that they 
are interested in investigating. Small groups are formed around a 
question or similar questions. Each student then chooses which 

Figure 1.
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UTILIzABLE PRODUCT INFORMATION 
is needed throughout a project’s life. There 
are many reasons why. Designers need to 
understand the availability and quality of 
manufactured products. Specifiers need 
to translate designers’ quality constraints 
into specific products or types of prod-
ucts. Contractors need to quickly find and 
purchase specified products. Owner’s rep-
resentatives need to assure the quality of 
delivered products. Commissioning agents 
need direct access to maintenance sched-
ules and special tool requirements. Facility 
managers need access to product literature 
as well as warranty contractors and parts 
suppliers. 

While there are many different types of 
product properties that apply to specific 
phases of a project, product performance 
requirements are needed during design, 
construction, commissioning, and oper-
ations. These requirements are also doc-
umented in contract specifications where 
associated business processes, such as 
construction submittals, ensure the paper 
delivery of this information today. 

The U.S. Army, under the leadership of 
the Engineer Research and Development 
Center (ERDC) and the Specifications 
Consultants in Independent Practice, be-
gan the Specifiers’ Properties information 

By E. William East, PhD, PE

exchange (SPie) project to transform this 
paper-based data into utilizable building 
information. One concern from the start of 
the project was to ensure that lessons were 
learned from the failure of past electronic 
product catalog efforts. 

The first lesson learned was that, due 
to the breadth and depth of the building 
product manufacturing community, a cen-
tralized catalog would be unmanageable. 
As a result, our group defined the following 
roles and responsibilities:

Manufacturers are the publishers and •	
owners of their own products’ informa-
tion; 
Manufacturing associations (or •	
equivalents) set the minimum con-
tent requirements of their members’  
products; 
Manufacturers may add addition-•	
al distinguishing properties to the 
agreed-upon minimum content  
requirements;
The buildingSMART alliance™ pro-•	
vides harmonized templates for con-
tent across all manufacturing sectors; 
The buildingSMART alliance™ pro-•	
vides an example repository for the free 
exchange of these templates;
Other organizations, such as the Con-•	
struction Specifications Institute (CSI), 

Delivering Product Information

Figure 1.

use these templates as the basis for na-
tional and international taxonomies 
and dictionaries; and 
The buildingSMART alliance™ pro-•	
vides the schema and formats for the 
representation of the information, us-
ing the Industry Foundation Class (IFC) 
as the common neutral standard. 
The second lesson learned was that 

proprietary product catalogs have been 
unable to sustain commercial success. As 
a result, and in keeping with the tenets of 
the buildingSMART alliance™, SPie prod-
uct templates will be freely available to 
anyone needing them. By creating this 
open platform for the exchange of build-
ing product data, the buildingSMART  
alliance™ is creating a market opportuni-
ty for those who would choose to exploit it 
for their own benefit, and the benefit of the 
entire capital facilities industry. 

As we began the SPie project, the team’s 
first task was to develop a draft set of tem-
plate properties across all specification 
sections. Today, the Whole Building Design 
Guide’s product guideTM is the repository 
of these draft templates. Once these draft 
templates were published, ERDC fund-
ed CSI to coordinate SPie properties with 
the OmniClass draft Table 49 “Properties” 
most recently released in March 2006. Fol-
lowing this harmonization effort, addition-
al SPie properties, beyond those included 
in the OmniClass Properties table, were 
nominated for future inclusion into Om-
niClass. 

To directly test the framework for open 
product information exchange with prod-
uct manufacturers, the SPie team invited 
several leading manufacturers to update 
and extend their sections of the product-
guideTM. 

Once that was completed, these man-
ufacturers were asked to demonstrate the 
provision of information delivery of their 
data in the standard product data sheets, 
in PDF format, with accompanying specif-
ic product data in ifcXML. At a SPie meet-
ing during the 2009 National Institute of 
Building Sciences Annual Conference 
last December, representatives of Gener-
al Electric, Eaton, eSpec, and U.S. Gypsum 
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demonstrated the interoperable use of 
product data. The recipe for creating SPie 
templates demonstrated at the meeting 
was to:

Find and review the current draft SPie •	
template from the productguideTM;
Review the Common Property Sets from •	
current standards (such as IFC);
Update the draft template and produce •	
XML schema (using ifcXML);
Update the draft SPie template in the •	
productguideTM;
Publish manufacturer data in SPie tem-•	
plate format; and
Demonstrate the use of manufacturer •	
data by software providers.
While product manufacturers have sig-

nificant data about their products, they are 
also currently assailed to provide this infor-
mation in a variety of different proprietary 
formats. The manufacturers participating 
at the December 2009 meeting expressed 
strong support for the SPie recipe and the 
use of the underlying ifcXML schemas pub-
lished through the product guideTM. During 
the meeting, the GE Senior Specification 
Engineer for Lighting made several points 
about SPie, stating that it was user friendly, 
minor changes could made within 5 min-
utes, the parameters were pre-defined, it 
had manageable file sizes, and one stan-
dard file type = productivity. Other demon-
stration participants agreed that the results 
were significant, absolutely worth the ef-
fort, and that these benefits will be a sell-
ing point for all stakeholders. 

SPie does not stand on its own. SPie 
is part of a combined effort to replace 
the boxes of paper construction han-
dover documents with utilizable data. 
Many JBIM readers will already be familiar 
with the Construction Operations Build-
ing information exchange (COBie) for-
mat. As shown in Figure 1, SPie fills in 
the next piece of the COBie data set. The 
final piece, the Equipment Layout infor-
mation exchange (ELie), delivers sche-
matic drawings of heating, ventilation 
and air-conditioning and other building  
services.

To follow-up on the success of the SPie 
project, the Institute would like to have 
many more building product manufac-
turer associations participate in the next 
meeting. The goal for this meeting, which 
was held in March while this JBIM issue is 
at press, will be to present the SPie recipe 

and begin to develop the cook book for our 
entire building products industry. In ad-
dition to developing the XML schema for 
new product families, this meeting will 
also introduce manufacturers to the CO-
Bie format for the delivery of preventative 
maintenance schedules and replacement 
parts information. 

For information about the results of this 
meeting, contact Dominique Fernandez at 
dfernandez@nibs.org.
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THE VAST MIDDLE EAST AND NORTH 
Africa region is home to one of the most 
vibrant construction markets in the world 
today. In recent years, it has expanded at a 
remarkable rate. The landscape of Dubai 
has been transformed by unprecedented 
construction activity. Iconic structures, 
such as the Burj Al Arab and the Burj Khal-
ifa, court much media attention as well as 
the interest of construction professionals 
worldwide.

During the boom years, there was lit-
tle incentive to address the massive waste 
that is endemic in construction across the 
region. Imported manual labor was cheap 
and cost overruns were easily absorbed 
by increasing sale/rental prices. With de-
mand outstripping supply, quality inevi-
tably suffered and “sustainability” was not 
yet part of construction vernacular.

However, the years of rapidly rising 

property values have come to an end. 
With supply now exceeding demand, ba-
sic principles of economics can explain 
much of the impact on the market. Pric-
es are, at best, leveling out and the trend is 
downwards. At the top of the chain, own-
ers and developers have to look at ways to 
safeguard their investments.

The bottom line is that construction in 
the Middle East needs to eliminate waste 
and inefficiency, improve productivity 
and quality, while taking on the require-
ments of new legislation for eco-friendly 
construction.  

This is a tall order, but one that astute 
players in construction acknowledge may 
be solved by the adoption of collaborative 
and integrated processes.

buildingsMArt Me
It was from this premise that the idea 

buildingSMART ME: 
Bringing BIM to the Middle East 
By Janette Jellings

of bringing buildingSMART to the Middle 
East was born.  Discussions between long-
standing professional colleagues, Bjørn K 
Stangeland, co-CEO of buildingSMART 
International and Tahir Sharif, moved 
from informal, through tentative, to de-
finitive—buildingSMART ME was going to 
become a reality.  

Tahir Sharif is a building industry con-
sultant specializing in BIM, who has 20 
years experience at the senior manage-
ment level. He has written articles and 
presented papers internationally on BIM. 
In the Middle East he has been instrumen-
tal in promoting awareness regarding the 
use of 3D, 4D, 5D and 6D as central tools 
in the construction and design process. 

As with any region, there are “ways” of 
doing business in the Middle East. From 
the outset, it was clear that at a strategic 
level, business planning would have to in-
corporate innovative ways of addressing 
challenges. There was no out of the box 
solution for buildingSMART ME.

Mindful of these issues (Figure 1), 
Sharif had a clear vision in mind of how 
buildingSMART could maximize its impact 
on the Middle East construction sector. His 
high level strategy detailed the need to:

Develop an •	 industry-wide framework 
for the sharing of digital construction 
information throughout the whole life-
cycle of a building project, using guide-
lines on interoperability.
Administer and deliver a •	 certification 
process to accredit the above.
Provide a •	 framework for consistent 
quality of delivery to maximize the 
benefits of BIM and interoperability to 
projects and businesses.
Establish a quality assured •	 delivery 
mechanism to facilitate the imple-
mentation of BIM and interoperability 
technologies and processes.
Provide a •	 forum for members to work 
together on technical and promo-
tional programs to advance the build-
ingSMART International standards for 
interoperability.Figure 1.
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Provide a •	 channel for members to keep 
abreast of and contribute towards in-
ternational best practices spearheaded 
by buildingSMART regional alliances 
worldwide.
To engage effectively in the Middle 

East it was critical that a proactive build-
ingSMART ME team was created. As 
President, Sharif firstly appointed Sabri 
Ismail as Vice President (Ismail is an en-
trepreneur with extensive, hands-on BIM 
expertise) and David Jellings, as Commu-
nications Director—a role which includes 
the management of operations (Jellings is 
a Business Consultant who is an authori-
ty on the way business operates in the re-
gion).

The rest of the start-up team com-
prised of industry experts, consultants, 
trainers and media representatives, all of 
whom were conversant with BIM process 
and technology. 

Thanks to the commitment and ded-
ication of the start-up team, the strategy 
was in place by the time buildingSMART 
ME was officially launched, (in November 
2009 at Build Smart 2009, in Abu Dhabi). 
It went from concept to reality in just over 
four months!

The launch itself was very success-
ful. Marketing for the event had increased 
awareness of buildingSMART ME and the 
conference ran at capacity. The response 
was extremely positive and corporate 
membership now exceeds twenty. When 
combined with the substantial number of 
individual members, this collectively rep-
resents numerous active industry profes-
sionals.

hoW does 
buildingsMArt Me 
operAte?

buildingSMART ME works with its in-
ternational partners to develop and ac-
credit standards and programs that reflect 
the specific requirements of the region 
(Figure 2). As with its international and 
regional partners, buildingSMART ME is 
a not-for-profit organization owned, fi-
nanced and managed by its member or-
ganizations. This membership develops, 
delivers and uses the standards.

Members who deliver the BIM and in-
teroperability standards (technology, 
training and process) are accredited to do 
so by buildingSMART ME. Businesses and 

individuals who attain the required stan-
dards are certified by buildingSMART ME.

biM support bureAu
Delivery teams are made up of mem-

bers operating under an umbrella organi-
zation known as the BIM Support Bureau. 
Due diligence of the programs delivered 
and fees charged is undertaken by build-
ingSMART ME. The process of delivery 
can be summarized as followed:

Assessment, to establish the current •	
business process and skills.
Production of a development plan to •	
meet the milestones for certification.
Delivery of those programs.•	
Progressive certification as the mile-•	
stones are achieved.

biM journAl
The BIM Journal (www.bimjournal.

com) is part of buildingSMART ME. It is 
a well-regarded electronic newsletter that 
reports on BIM and interoperability in a 
clear and concise way. It promotes the 
use of BIM technologies and processes by 
furthering the knowledge of and encour-
aging collaboration between, profession-
als working in the construction industry. 

The BIM Journal website provides a 
comprehensive reference point for solu-
tions that can take the construction pro-
cess forward by eliminating waste and 
inefficiency, while improving productivi-
ty and quality. 

lAtest neWs
buildingSMART ME is already hav-•	

ing influence on a number of major 

projects and is promoting building- 

SMART, open BIM (IFC) standards in 

these projects.

Following the lead of successful de-•	

ployments in Singapore, Norway and 

the United States, buildingSMART 

ME is working towards government 

endorsement.

New buildingSMART ME FORUMS •	

are being set up in Jordan and India.

buildingSMART ME will be hosting •	

the buildingSMART International 

Conference in 2011.

Build Smart 2010 will be held this Au-•	

tumn in the UAE.

buildingSMART ME and •	 BIM Journal 

also have active groups on LinkedIn.  

www.bsame.org/resources.

The journal is aimed at everyone in-
volved in the construction process—
owners, developers, project managers, 
consultants, engineers and contractors—
at all levels. Through a series of regular 
editions, it focuses on particular issues 
facing the industry and presents poten-
tial solutions. Subjects covered are led by 
member contributions, which are active-
ly encouraged. 

Figure 2.
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WhAT hAS hAPPEnED 
SIncE ThE lAunch of 
BuIlDIngSMART ME?

Following the launch and promo-
tional activities that stressed the need 
for consistency, efficiency and sustain-
ability, interest in buildingSMART ME 
has continued to grow significantly. 
Membership now includes key develop-
ers, contractors, academia, vendors and 
service companies. All are eager to bene-
fit from the direct support and advice of-
fered by buildingSMART ME. 

Consequently, the demand for build-
ingSMART programs is rising. The lim-
ited expertise currently available inside 
the region is being stretched as build-
ingSMART ME allocates resources to ini-
tial requirements.  

The biggest potential problem build-
ingSMART ME faces is being a victim of 
its own success, in that additional re-
sources are now a necessity if the over-
whelming demand for assistance is to be 
met. In response to this, buildingSMART 
ME is looking globally to meet that need. 
This provides an opportunity for profes-
sionals from around the world to share 
in the success of this ground-breaking 
venture.

tAking things ForWArd 
With buildingsMArt Me

If you would like to get involved, 
please make contact via the building- 
SMART ME website, www.bsame.org. 
Some of the biggest names in Middle 
East construction are already members. 
buildingSMART ME also invites orga-
nizations from outside the Middle East 
to participate in all aspects of its opera-
tions. n
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you Are CritiCAl to our 
suCCess

As a member of the National Insti-
tute of Building Sciences, you can partic-
ipate on the buildingSMART alliance™ 
and make an investment in your future. 
The Alliance’s approach is to make the vast 
majority of our products available at no 
charge to the end user. This is because it is 
our goal to be as inclusive as possible and 
to achieve a faster market penetration at 
all phases of the industry. 

However, we cannot do that without re-
sources, which is where you come in. You 
understand what we are trying to accom-
plish. Your support can help others learn. 
It is estimated that there are upwards of 
10 million people involved in the facilities 
industry. There is no telling how many we 
need to engage in order to succeed, but the 
number is quite large. The Alliance plans 
to do this with the support of industry as-
sociations, government agencies, corpora-
tions, as well as individuals.

We encourage you to join the Insti-
tute, and thereby the Alliance, at the or-
ganization level. The switch to BIM is 
organizational and this would send a 
strong message to the industry that your 
organization supports this effort. Joining 
as a sponsor will have the biggest impact 
on the industry and will provide you the 
opportunity to help guide the Alliance by 
being included on its Board of Direction. 

Sponsorships over $25,000 provide you 
access to buildingSMART International. 
Therefore, if you are multinational or con-
sidering being so in the future, this might 
be your best investment. If you are not 
able to participate at a higher level, please 
join as an individual. The dedication of in-
dividuals has made the BIM effort what it 
is today.

The Alliance develops a number of 
products. Your support would go to sus-
taining these products and expanding our 
other efforts. Current products include:

This magazine, the •	 Journal of Building 
Information Modeling; 
National BIM Standard•	 ™ develop-
ment;
International standards development •	
(IFC, IDM, MVD & IFD Library);
Support to buildingSMART Interna-•	
tional;
Sponsorship of Alliance projects and •	
project promotion (supporting proj-
ects such as COBie, Smart Market Re-
port and BIM Storm);
Presentations, workshops and semi-•	
nars to nearly 100 organizations a year;
Coordination of Speakers Bureau;•	
Coordination with all organizations in-•	
volved in BIM;
The buildingSMART alliance™ web-•	
site;
The buildingSMART alliance™ confer-•	
ence in December;
Organizational support for Local build-•	
ingSMART alliance™ Interest Groups; 
and
General support for the Alliance.•	
Our goal is to expand these products 

and develop new ones. Meeting this goal 
is only possible with the support received 
from a significant increase in member-
ship. Such products include:

JBiM live. This online version of JBIM 
allows for longer articles and a more time-
ly posting of articles; more than twice a 
year.

Projects for the common good. Proj-
ect sponsorship is based on the funding 
you provide. Many projects are critical to 
our common good but are not funded to 
include any level of collaboration and co-
ordination with others. The Alliance will 
help support those projects and ensure 
that multiple organizations can work to-
gether.

new projects that are not funded. Your 
support can fund new projects directly. 
A list of projects is available on the pub-
lic website to identify these opportunities. 
Sponsorship lets you fund specific addi-
tional projects of interest to your organi-
zation.

The National BIM Standard™ needs 
substantial expansion. Projects must be 
completed before going through the con-
sensus process so they can be incorporat-
ed into the standard. This takes staff time 
and resources. 

Our goal currently is to develop a plan 
and demonstrate practitioner interest in 
transforming the industry. However, we do 
not think that we are going to solve a $400 
billion problem on the backs of practitio-
ners. It will take significant involvement 
from building owners as well in order to 
accomplish this transformation. First, we 
have to identify where funds are being wast-
ed, then provide a plan to fix problem areas. 
This will not be a quick fix, but will occur 
through an overall transformation through-
out the industry. We have never had a bet-
ter opportunity to succeed than we do now. 
However, it will only come with your help.

Please join now. n

For more information on building- 
SMART alliance™ and the National In-
stitute of Building Sciences membership 
fees, visit www.buildingsmartalliance.org  
or contact:

Deke Smith, 
FAIA, Executive Director
buildingSMART alliance™
(202) 289-7800 or 
(703) 909-9670
dsmith@nibs.org

Join the National Institute of Building 
Sciences and Participate on the 
buildingSMART alliance™

Joining as a sponsor will have the biggest impact on the industry and will 
provide you the opportunity to help guide the Alliance by being included on 

its Board of Direction.
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BIM – Visual Impact on the  
End User Experience

ARE YOU A VISUAL CREATURE LIKE ME? 
Do you study the images first and then 
move on to the text? While it can be argued 
that the “information” contained within 
each BIM is what gives BIM its power, what 
if BIM tools were not visual?  Would the in-
dustry be as heavily impacted by BIM if it 
consisted of only numbers and text? While 
the visual nature of BIM allows users to get 
visually captivated by the model, there are 
also powerful project benefits that can be 
derived from BIM’s visual nature.

AssistAnt to the Mind’s 
eye

In the past, a strongly developed visual 
vocabulary was important for designers to 
produce the 2D drawings used to convey 
their ideas. Great artists like Leonardo Da 
Vinci had a wonderfully developed means 
of visual communication that is still re-
vered today. Although these visual com-
munication skills are still as relevant today 
as they were in the past, today’s generation 
of BIM tools enable even the non-artis-
tic, to produce both visually stunning and 

adVertorial

Joel D. Beckham, Technical Specialist 

Building Solutions Division, U.S. CAD

mathematically correct computer models 
that have the ability to communicate their 
design ideas more effectively than ever be-
fore. 

Tools within BIM software like Revit Ar-
chitecture allow users to quickly and effec-
tively generate visual imagery whether it is 
multiple views to place within construc-
tion documents or views created to simply 
study the design. For instance, with just a 
few mouse clicks, any user can now create 
perspective views from any point inside or 
outside the model which can then be used 
to communicate, review and discuss proj-
ect information across the entire project 
team.

Sections can be quickly generated at 
any point within the BIM, giving users the 
ability to dissect a design more easily than 
ever before. Although Section views are 
generally used as 2D flat representations, 
they can also be created as 3D axonomet-
ric sections. Not only are these views easy 
to create and visually appealing, but con-
sider the amount of design clarification 
they can provide. 

Visibility tools like hide and isolate can 
further enhance communication by re-
moving obstructions from views, or to 
isolate objects to show greater visual clar-
ity. Navigation tools allow users complete 
control of how the model is viewed on 
the screen. End users can pan, zoom, or-
bit, walk and even fly through the model 
during visual communication activities. 
These visual inspections can not only spot 
modeling issues, but can help identify 
and resolve aesthetic concerns. The point 
I’m trying to make is that even though 
BIM software has become a fun visual 

experience, the visual nature of BIM can 
bring tangible benefits to the entire proj-
ect team.

visuAl CollAborAtion
Visual collaboration is even more dy-

namic when the BIMs from each disci-
pline are linked together into a cohesive 
model allowing the project team to see the 
entire BIM as a whole. When users need 
additional views for visual studies they 
can simply create these views themselves. 
Quick creation of visually compelling 
views allows for more effective team col-
laboration. In addition, specialized tools 
in Revit Architecture, like Interference 
Checking can find and report conflicts in 
the model. Even though these tools create 
non-visual reports, these reports contain 
hyperlinks which allow the user to visually 
inspect the interferences within the model 
graphics themselves.

suMMAry
The BIM experience provides end us-

ers continuous visual feedback which 
can play an important role in design deci-
sions, team communication, construction 
collaboration, and project scheduling. In 
addition to BIM’s parametric modeling ca-
pabilities and powerful information data-
base, BIM users get to enjoy the benefit of 
visually compelling tools as part of their 
daily workflow.

Joel D. Beckham is a Technical Special-
ist for the Construction Industry with U.S. 
CAD in Southern California, where he spe-
cializes in helping construction firms adopt 
BIM tools throughout their organizations.






