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oVer the PASt FeW years I have watched 
with pride as the buildingSMArt alliance™ has 
grown from concept to reality. Its contributions 
to the positive growth of and improvements in 
the building industry are truly amazing, and it 
is most gratifying to see our industry’s asso-
ciations, government and talented individuals 
work together to achieve advances none could 
have achieved individually.

this will be my last opportunity to address 
you, the readers of the JBIM, as NIBS president 
as I am retiring later this year. I am delighted 
to turn the reins over to my good friend and 
colleague henry l. Green, hon. AIA, who 
has been selected by the Institute’s Board of 
Directors as the next President and Ceo of the 
National Institute of Building Sciences. I could 
not be more pleased with his selection and am 
confident that henry will lead NIBS to the next 
level where it will help to achieve a new array 
of improvements to the building process and 

David A. Harris, FAIA

Message from NIBS

dramatic improvements in the performance 
of tomorrow’s buildings. I have known and 
worked with henry for many years on NIBS’ 
programs and initiatives of BoCA, International 
and the International Code Council. he is well 
known to and highly respected by leaders 
of the building community and by the NIBS 
staff. he is an innovative and thoughtful leader 
with the background, talent and knowledge 
to reach out to and work with all sectors to 
help improve our vast industry. As a past NIBS 
Board chairman and chairman of NIBS’ Build-
ing Seismic Safety Council he well understands 
NIBS’ and its programs.

Since 1989, henry has been the executive 
director of the Michigan Bureau of Construction 
Codes. In that position, he has provided execu-
tive management and oversight for construc-
tion codes programs in the State of Michigan 
including the development and implementation 
of construction codes and standards, build-
ing inspection programs, and public education 
programs. As a volunteer, henry has served as 
the president of the International Code Coun-
cil (ICC) and president of one of ICC’s legacy 
organizations, the Building officials and Code 
Administrators, International. his contributions 
and accomplishments have been widely recog-
nized by numerous awards and honors from a 
host of building industry organizations.

ron Skaggs, FAIA, chairman emeritus of 
hkS Architects and the chairman of the NIBS 
Board noted, “I am delighted that our search 
for the new president and Ceo of NIBS has 
concluded so successfully. under the long-
term leadership of David harris, FAIA, the 

Institute has flourished in numerous areas of 
design and construction and he has been a 
strong advocate for integrating the rational 
use of information technology into the build-
ing industry. I am confident our incoming 
president and Ceo, henry Green will build on 
this solid foundation. through his longstand-
ing background in the building industry, his 
in-depth knowledge of NIBS and his previous 
participation in the buildingSMArt alliance™ 
task Force and other NIBS programs, henry 
brings the ideal combination of skills to take us 
to the next level. We all offer David our best 
wishes in his well deserved retirement and we 
welcome henry in his new role as a key part of 
an organization that he knows so well.

In this critical time for the facilities indus-
try I urge each of you to join in the effort to 
transform our 100 year-old linear and repeti-
tive paper-based building process into one 
that wisely and efficiently utilizes information 
and data to virtually design, construct, operate 
and maintain new and existing buildings with 
less waste and more efficient use of human 
and other resources. you can help to achieve 
this transformation by getting involved. you 
are critical to the success of these essential 
advances for the future of our industry. So, if 
you have not done so already join with your uS 
and international colleagues today by becoming 
a member of the buildingSMArt alliance™. 
you will be in very good company!

David A. harris, FAIA
President
National Institute of Building Sciences
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the thIrD eDItIoN oF the Journal of Building 

Information Modeling (JBIM) marks the beginning 

of our second year as the buildingSMArt alliance™. 

the Alliance is presented with many new and 

intriguing opportunities to help the facilities industry 

transform to an improved way of doing business. 

For example, we had over 30 abstract submissions 

for this edition of the magazine, which would be 

enough material to take us at least into 2010. Since 

a lot of the material is time sensitive, we are devel-

oping new ways to get this information out to you 

Message from the Executive Director of the buildingSMART alliance™

Dana K. Smith, FAIA

our reader faster by integrating the magazine with 

the buildingSMArt alliance™ web site. Watch for a 

new section under the News and events section on 

the web site coming soon. 

this issue covers a wide range of subjects not 

well covered elsewhere in the media. Starting 

with the Coast Guards approach of linking facili-

ties to mission. Almost everyone has a mission, 

but rarely do we demonstrate a direct link to the 

facilities needed to support it. Another article 

includes more about the SMArt Codes effort 

of the International Code Council. In our effort 

to expose, the later parts of the life cycle to 

the opportunities available we have an article 

about emergency operations Centers use of 

BIM. We are continuing our approach of a broad 

range of levels, in each edition of JBIM we will 

have articles from each of the following depart-

ments: Cover Story, expanding thought, Critical 

need or New capability; BIM Case Studies / Best 

Business Practices; economics / roI; lifecycle/

technology Spotlight; training and education; and 

local Interest Groups.

I can also report that the strength of the 

Alliance continues to build. our membership 

continues to expand rapidly and we are providing 

more opportunities for people to get involved 

with projects. 

Interoperability continues to be in the fore-

front of recognized issues to help reduce some 

of the waste in our industry; however, all agree 

we still have a long ways to go on this important 

subject. We continue to believe that IFCs will play 

a significant role in the long-term solution to the 

issue although each step to make the practitioners 

life easier is appreciated.

Probably the best example of demonstrated 

ifc based interoperability as well as the overall 

breadth of scope of what the buildingSMArt alli-

ance™ is focused on is BIMStorm™. there have 

been several examples of worldwide mass collabo-

ration to date with several more planned. each 

one has a different focus with some large citywide 

master planning efforts and others focused on just 

one structure. the basic concept is a “charette on 

steroids” and uses many open standard products.

Construction operations Building Information 

Continued on page 12.
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Continued from page 11. 

exchange (CoBIe) which provides a view of 

the depth of scope of our efforts had a very posi-

tive showing before some 200 participants at the 

prestigious National Academy of Sciences audito-

rium in late July. the presentations involved many 

of the major vendors demonstrating how they 

implement the CoBIe format. this demonstration 

helped move its acceptance as an emerging stan-

dard just that much further along the path. CoBIe 

is important, as it is also one of the few projects 

that demonstrate information flowing through 

the facility lifecycle. Information is initiated dur-

ing design, collects additional information during 

construction, with the intent on delivering it to the 

operator and sustainer of the facility. 

We are looking forward to the buildingSMArt 

alliance™ National Conference running from 

December 8-11, 2008 at the Washington Convention 

Center, Washington, DC. the first day will be set 

aside for meetings, the second day to seminars, and 

the third and fourth days for education sessions and 

exhibits. one of the highlights on thursday will be 

the buildingSMArt alliance™ keynote address by 

Ambassador richard Swett, FAIA the only architect 

to be a congressional representative in the 20th cen-

tury. his insight on issues facing our industry and its 

transformation must not be missed. I hope to have a 

chance to talk with many of our members and read-

ers at the conference.

education continues to be one of the primary 

focus areas of the Alliance because it is fundamental 

to our future. A baseline survey was launched in the 

early summer to identify where various architec-

ture, engineering, building construction and facility 

management colleges and universities stand at this 

point in relationship to their programs teaching BIM 

courses. the results will be analyzed in mid fall and 

presented at the buildingSMArt alliance™ National 

Conference in December. In fact, we have initiated 

an entire thread of the conference related to educa-

tion. We will highlight some of the best examples 

to date in schools challenged to educate our future 

practitioners. this is proving to turn out to be a 

significant challenge for already strained curricu-

lums. the conference will give many of educators a 

chance to interact with other and with practitioners 

to exchange ideas and approaches.

there will be an additional thread oriented 

toward those who are just getting started with 

BIM, another towards those currently implement-

ing BIM while yet another is focused on the techni-

cal details of ifc’s, IDM, MVD and the IFD library.  

Many decisions are based on cost, and Building 

Information Models are very well suited to help 

improve our understanding of the cost of a facility 

because of the integrated nature of the model. 

Several cost-engineering organizations have begun 

focusing on integrating cost into BIM this year and 

we will report on their findings as they become 

available. We are now beginning to look well past 

the initial Qto efforts. We want to also imple-

ment the feedback loops so necessary for process 

improvement for all analysis tools.

Involving our members in projects at multiple 

levels is critical to the long-term success of the 

Alliance and the projects area on the web site is 

beginning to expand to identify all the various orga-

nizations involved in BIM efforts. A goal of this effort 

is to help people understand all the efforts that are 

underway so that coordination will occur prior to 

decisions being made instead of having to harmonize 

efforts after the fact, which is always, more difficult. 

We hope to take many of these on to be included in 

future versions of the National BIM Standard.   

It is my hope that these efforts plus the maga-

zine and web site will help you understand our role 

in the industry and that you will want to become 

involved to the greatest extent possible. We need 

your help as a sponsor so that we can accelerate 

our efforts, but even your involvement as an indi-

vidual member will help demonstrate that you and 

collectively we are serious about transformation. I 

hope you enjoy the magazine.

Dana k. Smith, FAIA

executive Director

buildingSMArt alliance™
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tWo StePS ForWArD AND one step 
back; isn’t that how progress works? In the 
case of the NBIMS Committee over the last 
few months it is more like three or four steps 
forward and one, well, ‘paused’ while some 
groundwork is being laid. 

For some time now we have planned on 
offering a capability, in the form of an inter-
active web-based tool so that the community 
of interest could search for and/or define 
new information exchange requirements. 
It turns out that, in order to offer this tool, 
additional detail is needed—which brings 
us to both the only pause and the first step 
forward. Several working groups have been 
formed and are actively working to research 
and revise the omniClass™ tables so that a 
consistent and sufficiently large vocabulary 
is available to describe the people, places, 
things and processes that are fundamental to 
information exchange requirements. updat-
ing these tables will be immediately useful 
to the building industry and will also give 
NBIM Standard specifications an enhanced 
foundation. 

Another big step forward is that, per-
haps by the time you read this, the National 
BIM Standard Committee, the National CAD 
Standard Committee and the buildingSMAr-
talliance™, which have been operating under 
parallel but separate governance within the 
National Institute of Building Sciences (NIBS) 
will be merged under the buildingSMArtal-
liance™ organization. the history is interest-
ing but the important point to most in the 
industry is that this managerial change will 
consolidate the outreach and Community 
Adoption, Standards Specification and Con-
sensus, and the Interoperability Projects activ-
ities already in full swing and growing monthly. 
the result will be a well-defined ‘front door’ 

and a consolidated core for industry transfor-
mation information, interoperability projects, 
and consensus standards activities. 

how will it work? In general, the Alliance 
Board of Direction will govern the over-
all operations while the NCS management 
and operations will continue to function as 
before and the NBIM Standard organization 
will transform into its planned operational 
structure. (More about that in a moment.) 
Perhaps the most obvious challenge is that 
membership requirements, including dues 
and availability of products, have been handled 
differently in each of these organizations. 
the opportunity going forward is to adopt 
business and funding models that continue to 
provide coordination, promotion, information 
and access to finished products through open 
publication models for no or lowest possible 
cost while linking paid membership, sponsor-
ship and sales of publications to direct services 
and enhanced member activities. 

A very big step has been in the works 
since early this Spring as the NBIMS Com-
mittee moves from being an organizational 
committee into one capable of managing the 
process of receiving, processing, publish-
ing, maintaining and governing a consensus 
standard for the building industry. In Feb-
ruary the executive Committee, following 
the principles and goals published in NBIMS 
Version 1 – Part 1, initiated a remodeling that 
will be consistent with NIBS and AStM rec-
ommendations for implementing and manag-
ing consensus standards and with operating 
consensus standards organizations such as 
the omniClass™ Development Commit-
tee and the open Geospatial Consortium. 
NBIMS Version 1 – Part 2 is anticipated to 
contain the operational and policy details of 
the NBIMS Specification Program including, 
for example, how projects (several of which 
are already in progress) will be asked to sub-
mit work products for consensus standard-
ization, the management and operational 

staffing and committee structures, policy 
and procedures associated with review and 
consensus balloting, relationships to inter-
national Standards organizations whose nor-
mative standards are use by NBIMS and 
to which NBIMS expects to contribute, 
and many other governance and operational 
issues. NBIMS also anticipates that the Part 
2 document, a draft of which is targeted for 
December 2008, will include some informa-
tion on the first candidates to be submitted 
to the consensus process. 

JBIM this month is full of exciting proj-
ect case studies illustrating that beneficial 
industry transformation is well underway 
and will likely never return to its former 
ways. But the final character of the indus-
try remains malleable and, as consum-
ers, we must continue to encourage and 
then reward owners who fund projects 
and adopt and require use of open and 
interoperable exchange standards as well 
as vendors who dedicate increasing por-
tions of their r&D budgets to advance the 
development and implementation of open 
and interoperable solutions. 

As always I am gratified by the steady 
stream of new Committee members each 
month. For those of you that haven’t joined the 
buildingSMArtalliance™ as well as the NBIMS 
and/or NCS Committees I strongly encourage 
you to do so as individuals—and then lobby 
your company to join as well. In the next few 
months, we will be pushing more information 
on the NBIMS transition to operations out to 
the Community via the websites, listserv, JBIM 
and conference presentations. on behalf of 
the executive Committee I thank you for your 
continued participation. 

thank you.

Alan edgar, Assoc. AIA
Chair, 
National BIM Standard executive Committee

A very big step has been in the works since early this Spring 

as the NBIMS Committee moves from being an organizational 

committee into one capable of managing the process of receiving, 

processing, publishing, maintaining and governing a consensus 

standard for the building industry.

Alan Edgar, Assoc., AIA

Message from the National BIM Standard executive Committee
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AlexANDer CAlDer’S MoBIleS Are use-
ful symbols for balancing the elements of an 
organization as fundamental changes within the 
industry and missions/business structures impact 
an organization. 

As a trained engineer Calder had the under-
standing of balance and equilibrium needed to 
experiment, fail and succeed in his work. his work 
is a physical metaphor for maintaining equilibrium 
when the winds of change blow. As with Calder’s 
mobile an organization implementing BIM must 
maintain a balanced relationship between: 

Business process improvements;1. 
enabling technology; and2. 
organization/cultural.3. 
A BIM storm is blowing. BIM technology will 

impact the equilibrium of your organization no 
matter what role it plays in the building industry. 
the size of your organization does not matter—
it will experience transformation, disruption, 
and rebellion. For instance, it is not uncommon 
for technology initiatives to fail because of user 

The BIM Balancing Act

key elements of organizational change and finding 
solutions to inevitable problems experienced by 
the Coast Guard did not happen immediately. 
As a result not all pilots have become universally 
accepted. Some innovations have been accepted 
by early adopters and enlightened local leader-
ship; while other innovations have been resisted 
by local users and status quo leadership. thus 
a seamless workflow and a truly integrated sys-
tem has yet to be realized. More will need to 
be accomplished in order to streamline these 
components into an enterprise BIM system imple-
mented across the organization. 

the experiences of the uS Coast Guard as 
an owner organization implementing BIM and the 
changes that were turned to opportunities can 
help anyone manage an implementation of BIM. It 
starts with a balanced design supporting the over-
all goals of the organization and uses technology 
enablers, information, and flexibility to maintain 
organizational equilibrium.
VISION, REVISION, VISION AgAIN

By David M. Hammond, RLA, ASLA, APA

When preparing to implement a dramati-
cally transformative technology such as BIM, it 
is important to have full support from executive 
leadership who convey a clear vision, yet develop 
a flexible and dynamic strategy to enable that 
vision.

Coast Guard Commandant Admiral thad 
Allen commissioned a strategic facility manage-
ment study as a rear Admiral in charge of Coast 
Guard resources in 1997. the resulting Shore 
Facility Capital Asset Management (SFCAM) 
Study, initiated the direct link between facilities 
and strategic Coast Guard mission success. this 
was the business driver that eventually blew 
BIM into the Coast Guard. It was the baseline 
to the follow-on SFCAM Strategic Initiative, that 
then lead to the SFCAM roadmap. the initiative 

described “what” and the roadmap described 
both “how”, “when” and “why” BIM and other 
technologies and collaborative processes needed 
to be implemented. 

the study pointed out how professional engi-
neers needed to transform shore facility support 
from a decentralized, locally controlled traditional 
facility engineering organization, to a single chain 
of command operation. this allowed comprehen-
sive coordination of a capital asset management 
organization with a $7.5 billion portfolio support-
ing agency-wide strategic outcomes. the trans-
formational need then resulted in a new vision 
that has guided our shore support organizational 
change efforts.

At the same time and prior to 9/11, rear 
Admiral Allen had a larger Coast Guard-wide 
vision he called “Systems-of-Systems.” 

It included systems engineering approaches 
to mission execution. the result was better 
integration of mission, operations, and logistics 
with interoperable C4ISr (Command, Control, 
Communications, Computers, Intelligence, 
Surveillance and reconnaissance) systems. 
SFCAM became a separate, but integrated, “mini 
mobile” suspended from part of the larger Coast 
Guard mobile.

While few people understood what it would 
take to achieve the goals stated in the study, 
Admiral Allen said, “David, don’t worry, it will 
take 10 years to achieve these initiatives.”

this year Admiral Allen presented to Congress 
a plan that reorganizes the Coast Guard’s major 
components to consolidate operations, unify 
operational command and control, and places 
new emphasis on readiness and doctrine that 
has direct impact on facilities management. “I’m 
trying to change the culture and structure of the 
Coast Guard to make it a change-centric organi-
zation that’s more capable of sensing the external 
environment and very subtle changes in demand 

Cover Story

resistance related to culture. “that’s not how 
we do things around here” is not an uncommon 
phrase for JBIM readers.

unanticipated change and unintended con-
sequences will occur over time within any orga-
nization. touch one organizational element and 
the others begin to spin in multiple directions. It 
is nearly impossible to introduce change in one 
element without impact on the others. over 
time and unattended the response to change 
can become points of failure and disruption (out 
of balance) or opportunities to innovate and 
transform.

Since 1997 the u.S. Coast Guard has faced 
many challenges. the organization has experi-
enced national crisis and disruptive change while 
implementing BIM pilots. understanding the three 
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data to produce the first ever estimate of cur-
rent an future demand for Coast Guard services 
in the Group Charleston area of responsibility. 
Development of the Charleston rSP Framework 
prototype pilot project was a near total success. 
It demonstrated that the Framework could be 
used to link facilities to strategic outcomes using 
the fact-based SWot process; develop viable 
business case alternatives from the CoNoP and 
CoNloG developed in the SWot process; and 
gain local command buy-in for the process and the 
solutions generated. the effort also produced a 
complete web-based rSP planning document. 

Along the way the prototype process gener-
ated the need for and described 13 facility assess-
ments. Four of these assessments (MDI, FCI, SuI, 
and operating expenses) have been integrated 
into the Federal real Property Council and the 
office of Management and Budget directives in 
association with executive order 13327. 

however, this prototype pilot was not com-
pletely successful: the regional engineering ser-
vice unit did not act on the finished plan and there-
fore the Charleston rSP has not been formally 
adopted. this failure can be traced to cultural and 
senior leadership resistance within the servicing 
unit to new methodologies; associated workflow 
changes; and technological innovation.  

 FlExIBIlITy AND ACCESS TO 
INFORMATION = INNOVATION

During the Charleston prototype pilot proj-
ect, port security operations associated with the 
2003 operation Iraqi Freedom blocked access
of the planning team to Coast Guard installations. 
Continued on page 20. 

signals from our constituencies,” Admiral Allen 
said in an interview published in Proceedings, u.S. 
Naval Institute, Aug 2008. the resulting Coast 
Guard restructuring request currently before 
Congress is considered one of the most compre-
hensive change management plans under federal 
review.

FlExIBlE FRAMEwORk, FlExIBlE 
pEOplE

In 2000, the strategic initiative resulted in an 
overarching facilities plan called “the Framework 
for Integrated Decision-Making” or “the 
Framework”.

the Framework established the principle that 
business processes come before technology and 
must be well-defined. then information technol-
ogy systems and core competencies can improve 
to enable mission support and determine the most 
important missions. BIM and related technologies 
supplied visual decision support, aggregated and 
related data, metrics and simulation that would 
support the Framework for integrated decisions. At 
a project level this use of BIM was collaborative.

the most effective level of support is given 
when 1) facilities are directly linked to mission 
outcomes, 2) daily tactical activities are directly 
linked to overall Coast Guard strategic outcomes, 
and 3) integrated horizontally managed workflows 
cut across vertical organization stove pipes.

these three flexible goals are supported by 1) 
interoperable and open systems, 2) normalized 
enterprise data bases with detailed metadata, 
and 3) incorporation of national and international 
industry standards and taxonomic classification 
schema. the Framework is fact-based; repeat-
able; verifiable; and auditable. Business cases are 
risk adjusted and reflect a total mission cost of 
ownership, across the full life cycle.

the Framework is composed of five 
components: 

National, Departmental and Agency strategic 1. 
plans; 
A Strengths, Weaknesses, opportunities, and 2. 
threats (SWot) Assessment;
A Gap Analysis to compare the operational 3. 
requirements (demand) to logistical 
capabilities (supply); 
A Business Case Analysis; and 4. 
tactical execution and Performance Based 5. 
Management.
the first and last steps are bridges to tradi-

tional strategic assessments and funding execu-
tion efforts, respectively. the three middle steps 
represent the body of the integrated decision-
making efforts. the SWot Assessment is applied 
to four separate, yet integrated assessments to 
include: Public Demand/Mission Assessments; and 

operational/logistical Assessments. the frame-
work allowed a level of integration and decision 
support that some felt unnecessary, but the 
Framework helped the Coast Guard proof of 
concept pilots dramatically shift mission and vision 
after the events of 9/11. understanding the real 
outcome of an activity is central to understanding 
BIM implementation.

the SFCAM vision and mission incorporat-
ed flexibility, therefore the changing post 9/11 
requirements were accommodated through pro-
cess integration, systems interoperability, and a 
focus on executing a changing mission quickly. 

pROOF OF CONCEpT pIlOTS
the Charleston regional Strategic Plan (rSP) 

served as the first Framework prototype starting 
in 2002. the project was divided into 86 sub-com-
ponent tasks addressed by internal post-graduate 
level change agents and forward thinking private 
consultants that included Change Management 
professionals Bk Simerson and Michael Venn of 
tradewinds Consulting, llC. BIM, new business 
processes, and flexibility were the culture of the 
team. how activities were accomplished and 
what was possible with information allowed the 
team to collaborate early and integrate expertise 
and information through the Framework.

the Charleston rSP Framework prototype 
pilot project was a near total success. the entire 
prototype objectives were accomplished includ-
ing for the first time: research on 15 key industry 
trends and metric data about them at the interna-
tional, national, and regional levels; comparison of 
industry trend data with 11 Coast Guard mission 
areas (legal authorities) and local operational 
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Continued from page 20. 
however, because Building Information Models 
of all the facilities had already been created 
by Dianne Davis and her team from AeC 
Infosystems, Inc; a security assessment and analy-
sis of Anti-terrorist and Force Protection (At/
FP) was conducted without having to access the 
installations.  

Ian thompson of Standing Stone Consulting, 
Inc. was able to use BIMs that included opera-
tional and organizational data as well as architec-
tural and geospatial data to complete 80 percent 
of required CPteD-reD security analysis of the 
facilities and the overall installation without ever 
entering the Charleston base. enough security 

analysis was conducted virtually to move forward 
on critical parts of the security pilot project in 
ways that would not have been possible without 
BIM and the new approach to facilities.

the BIM models were used for line of sight, 
measuring set-backs, and developing architectural 
solutions in real time for some issues. the time to 
insight and decision was significantly reduced and 
the quality of information supporting complex 
issues was improved.

the security analysis exercise is also an excel-
lent example of collecting data once and repur-
posing it for many intended and unintended 
uses. “Collect once, use often,” is a data strategy 
that increases productivity in surprisingly positive 

and measurable ways. readiness capabilities in 
Charleston after 9/11 were tested and verified 
in ways that had no comparative example with 
other government projects. 

By April 2005 Paul harold and his team at 
the Coast Guard Civil engineering technology 
Center had integrated Google earth™ imagery 
with existing Coast Guard shore infrastructure 
databases using kMl and API software coding to 
place Coast Guard information on the 3D maps 
of the world. this was also integrated into the 
enterprise-wide Capital Asset Management Portal 
(CAMP). 

For the first time, shore infrastructure data, 
images, drawings, and documents could be related 
to a 3D-geographic point on the earth and shared 
by users without any special GIS software or 
skills. In fact, Coast Guard pilots began using the 
site imagery to plan their flights to Coast Guard 
units. this led air station personnel using the site 
to mine data about their own specific facilities and 
relate it to their operational requirements and 
performance. BIM models of piers were e-mailed 
to cutters in preparation to docking.

Another example of unintended use of exist-
ing data occurred during and immediately after 
hurricane katrina in September 2005. While Vice 
Admiral Allen stepped in to lead the overall recov-
ery efforts, Coast Guard engineering personnel 
used the site to view almost real-time updates 
of damage reports and recovery efforts related 
to Coast Guard installations that were caught in 
harm’s way. Investigation of commercial mar-
ket products revealed the importance of object 
technology and geographic information systems. 
Following 9/11, the importance of having build-
ing objects communicate with geospatial systems 
increased significantly in importance to mission 
execution success. 

35 SECTOR COMMAND DESIgN pIlOTS
unforeseen re-uses of BIM information 

requires not only imagination and the understand-
ing of business cases, but how cultural changes 
can be immediate when impacted by unforeseen 
changes in situation. this combination of environ-
mental change, operational needs, accessibility to 
trusted and re-usable BIM data and flexible and 
imaginative teams produce true innovation.

Another direct result from 9/11 was a 
requirement to create 35 Coast Guard Sector 
Commands by combining marine safety and oper-
ations units at our ports across the country. each 
port required a new Sector Command Center 
for which no requirements existed. In Feb 2005 
the first version of the Sector Command Center 
Parametric Planning tool software was delivered 
to the Coast Guard by kimon onuma and his 
team of oNuMA, Inc. the innovative visual 
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relational database software was used to rapidly 
define the project parameters, originate the proj-
ect program requirements, and create design 
development options.

In less than 45 days, a team of internal staff 
and expert consultants developed and tested 
new BIM tools and processes. the team then 
implemented the tools and processes to create 
schematic designs of all 35 Sector Command 
Centers in 4 months.

It would have required a combined 350 
months if previous methods were used. this 
award-winning Sector Command Center proj-
ect featured use of first-of-a-kind, web-based 
BIM relational database software planning tools 
from oNuMA, Inc. with collaboration from AeC 
Infosystems, Inc.

Immediately following the Sector Command 
Center project was the off Cycle Crew Support unit 
(oCCSu) Planning Project that was greatly assisted 
with a customized version of the Sector Command 
Center Parametric Planning tool. this version of 
the parametric planning tool proved as successful as 
the Sector Command Center Parametric Planning 
tool. Both tools are still up and running as enterprise 
systems run over the CAMP portal. 

FINDINg pARTNERS—SHARINg 
kNOwlEDgE

SFCAM roadmap pilots were driven by 
operational need. the Coast Guard is an owner-
operator responsible for the entire life cycle of 
facility assets. At least 85 percent of the total 
life cycle costs of the shore plant accrue during 
the operation and maintenance phases. Planning, 
design, and construction only account for 10-15 
percent of total life cycle costs. BIM-Based Facility 
Assessments at several locations mapped the 
processes for efficient data collection and level of 
BIM detail.  the right BIM information resulted in 
the Coast Guard’s portfolio of more than 8,000 
buildings totaling 33 million square feet to be 
modeled at a low level of geometric detail but 
with a high level of information; and 15 percent 
of the portfolio modeled at a high level of detail. 
the assessments pilot combined the creation of 
data rich BIM models as part of an overall facility 
inventory and assessment process led by CDr 
Jack Dempsey and his team at Civil engineering 
unit oakland. 

Initial research into improving centrally man-
aged enterprise facilities processes with advanced 
technology revealed the need for extensive taxo-
nomic classification systems; adherence to national 
and international open standards; data/metadata 
normalization/harmonization; open data sharing, 
and the abandonment of proprietary systems - all 
issues familiar to readers of JBIM. 

early investigations for existing information about 

advanced technology applied to facilities manage-
ment led to involvement with National Institute of 
Building Sciences; the Construction Specification 
Institute; the open Geospatial Consortium; the 
American Institute of Architects; the open Standards 
Consortium for real estate; and membership in the 
Federal Facilities Council; the buildingSMArt alli-
ance; and buildingSMArt International where the 
Coast Guard remains an active member.

BAlANCINg ACT II, III…
In a short period of time great challenges 

impacting the industry, nation and the uS Coast 
Guard forced new business processes and mis-
sion requirements. Continuous planning became 
necessary and possible because of BIM implemen-
tation. Why BIM was developed was facility man-
agement related, how the models became useful 
was and will be dependent upon the flexibility and 
cultural changes in the organization. 

9/11, sustainability, environmental and secu-
rity needs required change. BIM technology and 
processes enable a positive response to change. 
the complex balancing act the Coast Guard shore 
support is conducting within the larger Coast 
Guard framework has produced much innova-
tion, much resistance, and much insight. SFCAM is 
a “mini mobile” in balance with the larger change 
management “mobile” created by Admiral Allen.  

As you read these words the Coast Guard is 
poised to implement its most dramatic restruc-
turing since World War II. Change is naturally 
resisted unless there is a motivating circum-
stance or cultural change that helps overcome 
the resistance. these examples provide a sim-
ple overview of the complex balancing act the 
Coast Guard shore infrastructure professionals 
have managed over time and the enabling role 
that BIM technology will play in the Coast 
Guard of tomorrow. this balancing act will take 
a strong vision expanded by the successes and 
failures we have experienced; full support from 
enlightened leadership; and a flexible strategy 
rather than a rigid strategic plan. these are 
essential for any organization or business facing 
change today. 

David M. Hammond, RLA, ASLA, APA is a Senior 
Program Manager for the Coast Guard’s Office of 
Civil Engineering. He is an internationally recognized 
expert and thought-leader within the AECOO industry 
with regard to organizational change management; 
process reengineering; integrated decision-making; 
and performance-based asset management.

James Watson and William Faesenmeier 
of MACTEC also contributed to the BIM-Based 
Assessment pilots.
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ABSTRACT
the International Code Council’s 

SMArtcodes project team is building a 
platform to support automated code check-
ing of building plans for compliance with the 
International Codes and federal, state and 
local amendments to those codes. the team 
is also creating a process that will allow other 
building-related criteria to be presented as 
SMArtcodes. to date, the Code Council 
debuted an auto code checking demon-
stration of the 2006 International energy 
Conservation Code (IeCC) SMArtcode, 
and is working on the egress and accessibil-
ity provisions of the International Building 
Code.

INTRODuCTION
Building regulations have existed for centu-

ries. In recent years, new and existing structures 
have had to respond to population growth; 
address issues such as energy, the environment 
and enhanced public safety; and foster applica-
tion of new technology. In parallel, building 
regulations (codes, standards, rules and other 
criteria) that guide their design, construction, 
commissioning, operation and use; as well as the 
processes to apply and verify compliance with 
those criteria; have also needed to respond. 
the evolution of information technology, which 
has been comparatively rapid in a short period 
of time, is helping to provide a solution to such 
challenges. the availability of building informa-
tion modeling, e-permitting and other new 
information technology (It) makes it possible 
to complete existing processes in less time and 
affords the opportunity to develop and apply 
new processes, such as software-generated, 
automated code checking.

puRpOSE
the purpose of this article is to provide 

an overview of building regulations and new 
It that is relevant to their application. 

ExpECTED OuTCOME
the expected outcome is to show how 

the building regulatory process can change in 
the future, based on the availability of new It 
and a building information model (BIM). 

OVERVIEw OF BuIlDINg 
REgulATIONS

Federal, state and local government have 
varying degrees of authority to adopt and 
enforce building regulations. the responsible 
agencies can represent government owners 
or they can have authority over private sector 
construction. In either case, the responsible 
agency usually adopts codes, standards and 
other provisions that, once assembled, rep-
resent a body of governing criteria known as 
building construction regulations. In the past, 
agencies were prone to develop their own 
unique criteria but, over time, many have 
moved to adopt model codes, standards and 
other documents developed in the voluntary 
sector, and then amended those documents 
to address conditions considered unique by 
the adopting agency. Most building regula-
tions at the federal, state and local level are 
based on the International Codes developed 
by the International Code Council, as well as 
a number of private sector standards adopted 
by reference within the codes. these model 
codes and standards are updated on a regular 
basis and, as new issues arise, new codes and 
standards are developed to address them. to 
stay in track with the model code develop-
ment cycle, most building regulations are 
updated every three years. these building 
regulations are available in print form, in pdf 
on CD, or accessed on the web. In some 
cases, they are searchable for specific key 
words or concepts. In all cases, when applying 
new It such as BIM, the work to be done to 
determine compliance requires that one must 
still access and apply the building regulations 
“by hand”. 

OVERVIEw OF THE BuIlDINg 
REgulATORy pROCESS

once adopted, there are varying process-
es employed to implement and administer 
the building regulations. In most cases, this 
involves a design firm preparing plans and 
specifications, which are then submitted with 
a permit application to the applicable agency 
or agencies by the owner/developer or their 
representative. once approved, the agency 
issues a permit and construction begins

up to the 
point covered 
by the permit. If 
subsequent submis-
sions of and modifications 
to the plans and specifications 
are made, the applicable agency 
or agencies would provide further 
review and approval of the new informa-
tion. this process is enjoying significant 
application of It for communications and 
information transmittal.

CODE CHECkINg TODAy
Currently, the majority of building 

departments conduct plan reviews manu-
ally because building designs are submitted 
by hand on paper or electronically in 2D. 
Similarly, designers and builders rely on hard 
or “plastic” versions of the building regula-
tions to ensure projects comply with appli-
cable requirements. All of the effort to verify 
compliance is based on human intervention, 
with the exception of some specialty pro-
grams that can process hand-entered data 
and provide an assessment of compliance for 
certain aspects of the building that must be 
read and interpreted by hand. In most cases, 
the process established by the applicable 
agency may vary based on a number of fac-
tors, most notably the size and complexity of 
the project. In some cases, owners or their 
agents will hire expediters to channel a proj-
ect through the process and agencies may 
offer an expedited process as an option. In 
many such cases, additional manpower and 
expense are involved, something an owner/
developer may count as cost effective when 
they consider the return on investment 
(roI) on the project if the timeframe from 
inception to occupancy can be shortened.

IDENTIFICATION OF INFORMATION 
ExCHANgES

throughout this process there are a 
number of information exchanges. the 
required information is obtained from the 
building regulations which, in the past, was

SMARTcodes
By Dave Conover and Eunice lee, International Code Council
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presented in the 
form of paper check-

lists. It is not unusual for 
people who deal with building 

regulations to have developed their 
own custom list of data needs over the years 
to address specific code issues and/or build-
ing types. In such instances, the information 
has “providers”, “transmitters”, “receiv-
ers”, and “actors.” regulations that focus 
on properties of products would involve 
a manufacturer “provider,” a specifier or 
designer “transmitter,” an agency “receiv-
er” and a plan reviewer “actor.” regulations 
that focus on dimensional issues such as 
egress, accessibility, height or area would 
likely involve the members of the design 
team, the owner and the regulatory author-
ity. though the needed information and the 
players in the exchange will still remain the 
same, It can facilitate a more transparent 
process of exchange and software can actu-
ally exchange the information but software 
can also perform certain actions to apply 
and access the information.

HOw BIM CAN ADDRESS 
INFORMATION ExCHANgES 
AND BuIlDINg REgulATORy 
COMplIANCE

Paralleling the information exchange process 
today, one can collect all regulatory-relevant 
-data, put the hard copy in a box and deliver 
it to the receivers and actors. Meanwhile, BIM 
can address the information exchange related 
to building regulations simply by providing a 
building where providers and transmitters can 
present project-relevant data and receivers 
and actors can review information. In addition, 
if software applies the information in the BIM, 
then numerous views of the building can be 
presented, facilitating building regulatory com-
pliance checking by hand. 

Where the building regulatory require-
ments are available in a format that software 
can understand and apply as a limiting rule 
set, then software can undertake the task 
of evaluating the BIM for conformance with 
building regulations. Automated code check-
ing by software using SMArtcodes is one 
approach to putting building regulations and 
related content in a format that software can 
understand and apply to identify “clashes” 
between the information in the BIM and reg-
ulations. In simple terms, data are provided 
once, software acts on those data, and, in 
terms of a final outcome on regulatory com-
pliance, if the results are positively reviewed, 
the plans can be approved. 

BENEFITS FROM AuTO CODE 
CHECkINg

In creating BIMs, designers can begin to 
automate a process of determining if the 
plans and specifications (building data) are 
complete and conform to building regulations. 
the personnel who currently handle that task 
can augment their efforts with software and 
be confident their submittal is complete and 
complies, and if the submittal is changed at 
any time, can be quickly rechecked. Imagine 
then submitting a BIM to the applicable build-
ing regulatory agency with a software-verified 
auto code check report that one is certain 
complies with the codes, who then applies the 
same software in conducting plan review and/
or uses the report. Instead of waiting weeks 
or months for plan approval it is feasible to 
secure approval in a matter of days. 

this expediting, which normally would 
require additional manpower and consequent 
expense is all handled by software. think of 
the time, money and resources that could be 
saved by designers, contractors and code offi-
cials.  More significantly, consider the economic 
value provided to owners and developers, who 
can go from plan submittal to a certificate of 

occupancy sooner, as well as more timely tax 
revenue received by local government. 

Most importantly, the likelihood is that 
such plan reviews would be more thorough 
and save building departments manpower 
resources in plan review. those gains could 
be applied to field inspections and ensur-
ing that buildings constructed and occupied 
comply with the adopted criteria, with the 
end result being enhanced public safety. An 
added benefit is the resulting as-built BIM 
that would be accessible to fire, eMt, police 
and other officials in addressing natural and 
man-made disasters.  

E-pERMITTINg
As part of e-government initiatives, e-per-

mitting has the potential to streamline and 
speed up the current permitting process. 
Dovetailing with automated code checking 
efforts, e-permitting would also allow for 
easier information sharing across agencies and 
departments, and more convenient access to 
permit status updates for the permit seeker. 
upload the BIM to a server, let software do 
the checking and use the e-government portal 
for a virtual review session with the regulators 
prior to and during construction. 

THE FuTuRE
Instead of the potentially frustrating, time-

consuming, paper-based process currently 
in place, BIM and It hold the promise for 
change. the day of creating a BIM, getting 
instant feedback on regulatory compliance, 
e-submitting the BIM and receiving a plan 
approval and permit without ever leaving the 
office is coming. What can each one of us do 
over the next few years to help make this 
vision a reality?

Dave Conover is a Senior Advisor with the ICC. 
Eunice Lee is a Consultant and formerly a Special 
Projects Coordinator with the ICC.
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wHAT THE INDuSTRy THINkS 
BuIlDINg INFORMATION MODEl 
(BIM) IS

the industry (software vendors, architects, 
builders) tends to think of a BIM as the 3D 
representation created from 2D Computer 
Assisted Drawings (CADD) files or by a spe-
cialized BIM application. Facility owners and 
operators, however, are beginning to realize 
a BIM only begins with that 3D representa-
tion; it reaches far beyond that to incorporate 
all of the facility-associated data including 
(but certainly not limited to) as-builts, equip-
ment specifications and operations manuals, 
parts lists, data from the building automation 
and control systems, and fire response plans. 
those owners and operators realize that hav-
ing all of this information in electronic format 
that can be integrated and correlated would 
provide the basis for their lifecycle BIM and 
provide the basis for real time data for a deci-
sion support system that can be used for a 
wide variety of scenarios and applications. 

the industry is concentrating on repre-
sentation because today’s BIM products solve 
problems that have long existed in the con-
struction industry. they allow for early clash 
detection and analysis of the building, and 
these mean fewer changes in the field leading 
to more efficient and cost effective construc-
tion. the new BIM products are also a starting 
point for interoperability. As a result, Industry 
Foundation Classes (IFCs) are primarily con-
cerned with ensuring the ability to share data 
between the different disciplines of construc-
tion. A longer term view is being able to share 
in real time between systems without any 
manual processes for exporting or importing 
data. this allows for the creation of a lifecycle 
BIM: building data—from its inception to the 
current operating state—can be shared in 
near real time between systems.

EMERgENCy MANAgEMENT BASED 
ON A lIFECyClE BIM

the Pentagon Integrated Campus Pilot 
Project focused on a different role for BIM. 

the creation of an integrated BIM that could 
be used to enhance survivability of facilities 
and improve the health, safety and welfare of 
building occupants by securely integrating cer-
tain building design, automation and control 
systems and select force protection systems, 
thereby creating an integrated campus.

In taking this approach the project demon-
strated that the BIM must go beyond conven-
tional BIM definitions and into a model that 
integrated a wide range of data sources into 
a single operational awareness tool that could 
be used to facilitate the implementation of the 
National Incident Management System (NIMS) 
to include local incident command, giving an 
unprecedented ability to access building data, 
security data, and emergency information for 
an incident commander. 

this new way of looking at what the BIM 
could do for a facility resulted in a much more 
robust and comprehensive BIM than currently 
defined.  the diverse nature of where all the 
data resided dictated the BIM needed to be 
something that could access this information 
without having to purchase new software.  
each software system currently being used has 
a specific purpose and was chosen because it 
met that purpose. the cost of developing and 
implementing a single software system con-
taining all of the functionality currently residing 
in this diverse group of software applications 
was cost prohibitive. Such a monolithic sys-
tem also creates an inherent vulnerability by 
creating a single point of failure. By using the 
current Cots applications, not only was this 
vulnerability eliminated through distributed 
control, the cost associated with development 
and implementation was avoided. 

It is critical that access issues to the BIM be 
addressed early. these concerns include the need 
to ensure the information contained within the 
BIM is secure and available to those who need 
it, while denying access to others. Since 9/11 the 
need to secure critical and sensitive facility infor-
mation has become a driven in the development 
of BIM information for the Federal Government. 

this enterprise-centric decision support 

system solution demonstrated an integrated BIM 
capable of supporting building operations and 
maintenance activities as well as incident com-
mand operations is the type of model building 
owners and operators will need in the future.

CREATINg A VIRTuAl DATA BIM
While most operations and command cen-

ters have video walls with CCtV and other 
systems displayed, those systems are not 
integrated in any way. to create a deci-
sion support system for the integrated com-
mand center, the Pentagon’ s Washington 
headquarters Services and Pentagon Force 
Protection Agency worked together to incor-
porate data from normally disparate systems 
into a BIM that was the foundation for real-
time information for emergency response. 

the integrated system was based on build-
ing automation and control and fire protection 
systems to provide real time information 
about the state of the building. this dynamic 
information was augmented with data from 
the Computerized Maintenance Management 
Systems (CMMS), Computerized Facility Asset 
Management (CAFM) systems, as well as 
the commissioning database and displayed 
for the incident commander in a heads up 
display. Additional emergency-oriented static 
data sets—like evacuation routes, standpipe 
locations and sprinkler zones, and hazardous 
material locations—could be layered on this 
foundation of dynamic building data. the data 
mined from these combined sources could 
provide an incident commander with a single 
comprehensive view of the facility. 

the resulting system gave the incident 
commander access to a large set of building 
data to respond to any threat with a complete 
picture of the situation. Integrating the vari-
ous databases made it possible for immediate 
answers to questions by using a query tool 
to drill down from the comprehensive view 
into the BIM data. With a single click, the 
incident commander could overlay a dataset 
and answer the questions “What organizations 
will be affected by this emergency?” or “Are 

Creating a BIM for Emergency 
 Management
By Bob Cox and Fred Terry
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there any hazardous materials near the fire?” 
Integrating the databases also meant that the 
answers to the questions could be quickly 
located on floorplans or related to other 
datasets. In the event of a fire, the incident 
commander would be able to search mechani-
cal drawings of the fire’s location to find and 
display the gas cut-off valve.

this integrated emergency system was 
based on what could best be thought of as a 
virtual data BIM. It contained a visual repre-
sentation of the building with all of the CADD 
files associated with the facility and a 3D 
representation. It was not, however, based 
on one of the current BIM tools because inte-
grating the data would not have been as easy. 
Instead, it was an interface to the facility data 
that allowed easy access to any particular slice 
of the data and continued to use the best of 
breed CMMS and building automation applica-
tions that were already in use. 

THE BENEFITS OF A lIFECyClE BIM
though this integrated system was only a 

proof of concept application, it demonstrated 
the possibility of creating a single, comprehen-
sive view of a facility based on automation and 
control data that could be used for emergency 
response. It also demonstrated that it is pos-
sible to use existing data and Commercial off 
the Shelf (CotS) software to create single-
click access to disparate data and allow for the 
creation of information from various datasets 
by feeding or pulling data into a common inter-
face. this would provide emergency respond-
ers with a more directed and timely approach 
to response and recovery actions.

Moreover, the integrated system created 
for emergency management can be the foun-
dation for operational efficiency. During rou-
tine operations, building operators and force 
protection personnel can address daily tasks 
in a more efficient manner because they have 
ready access to a more complete picture of 
the facility’s condition and the status of the 
various systems that monitor and control facil-
ity assets and occupants. the integration of 
data also makes it possible to mine data from 
the building automation and control systems 
for trending, predictive maintenance, and to 
better manage energy in a large facility.

CONCluSIONS
Current BIM approaches tend to focus 

on the initial planning, design and construc-
tion. Capturing the data generated in these 
phases of life cycle are important, but they 
ultimate serve a more important master, 

operation and maintenance. the BIM of the 
future must integrate all aspects of a facility’s 
life, to include security, emergency response, 
operation, maintenance, and focus on opti-
mization of not only the planning, design and 
construction, but all aspects of the buildings 
operation. 

Anything less than this will not meet the own-
ers needs. If the BIM is not useful after project 
delivery, the owner will not be willing to pay for 
the BIM, even if BIM becomes the standard prac-
tice for project deliverables. the BIM becomes 
useful only if we understand the owners’ needs 
for operating, maintenance and security.

the industry is struggling to decide the 
appropriate method to create the interop-
erability necessary to achieve a viable BIM.  
National Institute of Building Sciences (NIBS) 
has attempted to address the issue through 
the use of a National BIM standard and the 
use of IFCs. Industry software vendors are 
also attempting to make their products more 
interoperable as well. Both of these solutions 

and others must be considered as we move to 
a day in which we can duplicate the It indus-
try’s “plug and play” approach. 

Bob Cox is the Director of Engineering and 
Technical Services Division at the Pentagon. This 
Division is responsible for the engineering, energy 
management, environmental management, safety, 
building commissioning, CADD resources, build-
ing services contracting and several other types 
of services for the Defense Facilities Directorate 
(DFD) which manages the Pentagon and other 
facilities in the National Capital Region. Bob has 
been recognized as a leader in sustainable design, 
energy management and emerging technologies 
for facility management.

Fred Terry is a project manager at Burns & 
McDonnell, a Kansas City, MO based engineer-
ing company. Fred was the project manager for 
the PICPP, and he has more than twenty years 
experience in the IT industry managing network, 
system integration, and data integration and 
management projects.
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INTRODuCTION
owners have sometimes appeared to 

be “silent partners” in current BIM imple-
mentations, a legacy of their tradition-
ally limited role in the creation and use 
of project documentation. While owners 
have a vested stake in the content of this 
information—and the underlying processes 
of project design and execution—their rela-
tionships to this information have historical-
ly focussed on managing oversight, approval 
and, of course, financial responsbility. until 
recently, developers of BIM technologies 
have concnetrated primarily on parties that 
develop project documentation (architects, 
engineers, and consultants), and to some 
degree on contractors and subcontractors 
who process the documents for construc-
tuction. Where owners have been consid-
ered in the development of BIM tools, it 
has largely been towards its use in facilities 
management applications.

Many (but by no means all) owners have 
so far taken a hands-off approach to the 
development of the BIM data and support-
ing process changes. there remains the 
perception, and potentially the reality, of 
shifts in risk associated with owners taking a 
strong leadership role in the working meth-
ods of the building team. there is the sense 
that some efficiencies and increased control 
may be enjoyed by the project participants 
in leveraging shared BIM data, resulting in a 
better overall building. however, there is 
also the perception that these benefits are 
unlikely to translate measurably into lower 
project costs for the project team - relative 
to the additional risks and responsibilities 
brought about by the owner imposing pro-
cess change.

owners have the most to gain from the 
benefits of BIM, as the ultimate beneficiaries 
of improved building performance and proj-
ect delivery efficiencies. As project stake-
holders, the owners are also best placed to 

impose the necessary enabling structure of 
information development, distribution and 
organizational processes. 

Providing owners with direct added 
value from the BIM dataset is an important 
advancement that is required to drive adop-
tion. however, this owner-driven approach 
to BIM implicitly requires new practices 
by owners that drive a need for improved 
access to the project information. Benefits 
are now beginning to occur through provid-
ing owners direct visibility and control of 
the project BIM, and by integrating BIM 
further into financial aspects of building 
ownership. 

Gehry technologies has participated in 
a number of projects that point to method-
ologies that can bring owners into the BIM 
conversation as more active participants, 
by identifying and providing new values to 
owners beyond those traditionally associ-
ated with project information. 

A. Case Study: Swire properties’ One 
Island East

Swire Properties limited is a substantial 
developer of commercial, retail and resi-
dential properties throughout the world, 
who has made a significant investment to 
develop owner-driven BIM methodologies 
for many of its new projects.

the one Island east project in hong 
kong, a 70 storey, 1.4 million square foot 
office tower, was the first Swire Properties 
BIM driven project to be completed. the 
owner retained Gehry technologies (Gt) as 
the BIM Consultant for the project, to assist 
in the implementation of BIM practices 
and supporting technologies. the owner’s 
objective was to achieve a higher quality 
design while saving money and improving 
construction time by using collaborative, 
collocated work methods and integrated 
3D modeling tools. the initial objective was 
to save 10  percent on the cost and reduce 

construction time. 
B. Team setup and implementation

Gt was brought in during Design 
Development, after preliminary 2D draw-
ings had been completed. Gt produced 
the initial BIM model from the 2D Design 
drawings, and then transferred the BIM to 
the project team. Formal management of 
the model was then adopted by the owner, 
with the BIM Consultant providing the 
Model Manager for this role. 

During the design phase, the owner pro-
vided a co-location office space for the proj-
ect BIM team near the building site. each 
of the key consultants provided a project 
team of BIM staff, who were responsible 
for developing and coordinating their com-
ponents of the design and associated mod-
eling. the owner provided a server, a web 
portal and associated It infrastructure for 
the team. Workstations and software were 
also acquired by the owner, who sponsored 
the BIM training and technical support for 
the design phase team. the owner pro-
vided an active, senior project management 
team that managed the process. the BIM 
Consultant worked as a member of the 
project team to develop and implement 
the BIM methodology, providing database 
architecture, information development and 
control processes, BIM trainers, technical 
support and supplementary BIM modeling 
staff. A model manager led the coordina-
tion and management of BIM information 
developed by the team for the duration 
of the pre-tender phase. the team devel-
oped virtually all of the project 3D data 
on a common software platform, Digital 
Project. Internet-based vaulting, and ver-
sioning databasing technology was used to 
coordinate the parallel collaborative work-
ing processes of the 30 person team. 

MeP modeling has proven to be one 
of the most significant contributing factors 
to the success of the integrated BIM value 

Comprehensive International BIM 
With Full Owner Involvement
By Martin Riese and Dennis Shelden, Gehry Technologies
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delivery. the oIe model included all major 
MeP elements. Clash detection was used 
extensively and continuously both to identify 
interferences associated with these items 
and to manage the construction of correct 
openings in structure and architecture. this 
process enabled the design team to iden-
tify and resolve over 2000 conflicts before 
tendering.  later, during construction, the 
contractor used the same technology and 
working methods to identify and manage 
hundreds of clashes and coordination issues.

drawings—including all MeP shop draw-
ings—were reviewed against the design 
intent as indicated in the BIM model and 
then incorporated into it. Any requirements 
for revisions that were identified in this shop 
drawing process were returned to the rel-
evant sub-contractor for incorporation into 
revised shop drawings. the construction 
BIM model became the main visualization 
tool for coordinating the many elements of 
the project prior to construction.

4D simulation was employed extensively 

completed ahead of time and 90 percent 
rented at completion.

tranferring the entire BIM process from 
design to construction teams was essential 
to realizing the maximum potential value 
during construction. this was achieved by 
making it a contractual obligation that the 
contractors adopt, and continue to develop 
the BIM model and technology implementa-
tion as part of the creation of the construc-
tion information. 

Providing all of the bidders with the 

Owners have the most to gain from the benefits of 
BIM, as the ultimate beneficiaries of improved building 

performance and project delivery efficiencies.
the owner procured the project using 

a traditional tender process; a number of 
qualified main contractors were invited to 
bid for the project. Gt trained a number of 
the potential main contractors in the use of 
quantity extraction and measurement from 
the BIM model. the BIM model provided 
an enhanced quantity take-off capability that 
improved the speed and accuracy of the 
management of quantities before and after 
tender. lower, more accurate tender pric-
ing resulted from better identification and 
management of the contractors’ unknowns 
earlier on. Four contractors submitted com-
peting bids that were closer to each other 
than would have been expected. While the 
BIM model did not form part of the legal 
contract documents, it was appended to the 
contract as reference information, and the 
quantities from the model were used as the 
basis for the bill of quantities.

Subsequent to contract award, the win-
ning contractor, Gammon Construction 
limited of hong kong, assumed full 
responsibility for the tender BIM model 
and began to develop it into a highly accu-
rate and detailed 3D construction BIM 
model. Gammon and MeP subcontractor 
Balfour Beatty continually kept the progress 
of the one Island east (oIe) BIM model 
ahead of construction site activities. After 
being trained by Gt, the main contractor 
maintained a team of 8 full time modelers 
who helped to identify and manage clashes 
and coordination issues, incorporating the 
resulting design solutions back into the 
model. 

A number of sub-contractors—including 
the cladding contractor, Gartner, also mod-
eled their elements of the works.  All shop 

to help to optimize the construction 
sequence and manage risk. In addition to 
“conventional” 4D modeling, construction 
process simulations were produced for 
Gammon by the Virtual Prototyping 
laboratory at the hong kong Polytechnic 
university, in cooperation with the BIM 
Consultant, and using process simulation 
tools developed in the manufacturing 
industry for assembly line simulation and 
control. these simulations were produced 
using the actual BIM elements aggregated 
by the project team. the contractor’s 
team conducted detailed construction 
sequence optimization exercises before 
the actual construction. A number of 
sequencing problems and clashes were 
identified—particularly in critical risk areas 
such as the 4 day floor construction cycle 
and the erection of the outrigger floors. 
Job safety aspects were also vetted and 
communicated to construction personnel 
through the construction simulation 
process. 

C. Results and lessons learned 
Gammon Construction has reported 

that Construction Process Modeling saved 
the project at least 20 days. Across the 
construction industry, it is thought that 
geometric coordination of the design prior 
to construction yields at least a 10 percent 
overall cost saving, and that construction 
process modeling can contribute an addi-
tional 20 percent cost saving. order of mag-
nitude reductions of contractor requests 
For Information (rFIs), and significant 
reductions of claims on site resulting from 
incomplete design coordination were expe-
rienced on this project. the project was 

pre-tender 3D BIM model helped them to 
evaluate the level of risk and resulted in 
lower tender returns than in a traditional 
2D-based tender. After completion, the 
contractor adopted Digtial Project and 3D 
BIM and created a permanent inhouse con-
struction BIM team.

throughout the design and construction 
phase, the BIM was used to monitor cost in 
real time. the technology can produce vast, 
detailed and appropriately formatted quan-
tity take off information in real time. this 
helps the entire project team to manage 
cost more effectively throughout the proj-
ect. ongoing 4D analysis and Construction 
Process Simulation were used extensively 
to optimize the construction process.

on one Island east, the owners’s leader-
ship of the BIM process was fundamental 
to the success of the project. this direct, 
top down approach provided a coordinated 
vision for the project goals and provided an 
effective structure for delivering the results.

Since beginning owner driven BIM prac-
tices on one Island east, Swire has sub-
sequently deployed these practices on a 
number of large new evelopments in hong 
kong and China. the owner has continued 
to retain Gehry technologies for assistance 
in transitioning the methods initially devel-
oped on one Island east to other projects 
in his portfolio.

the one Island east team was honored 
to receive the 2008 AIA tAP BIM Award for 
Process Innovation on this project.

Martin Riese is the Managing Director of 
Gehry Technologies in Asia. Dennis Shelden is 
the founder and Chief Technology Officer of 
Gehry Technologies.
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Wisconsin Leads by Example
By Bill Napier, Architect and Professional Engineer, Wisconsin Department of Administration Project Manager

lIke All StAteS, WISCoNSIN government 
is faced with challenges of limited resources, 
aging workforce and increasing demands for 
environmentally responsive facilities.

unlike all States, the Wisconsin Department 
of Administration has engaged in systematic 
implementation of Building Information Model 
(BIM) software tools and development of new 
processes that enable us to meet our capital 
development challenges. the lessons we have 
learned about large-scale BIM deployment can 
lead other public and private entities to suc-
cessful resolution of the significant challenges 
facing all of us in the building industry.

As in the private sector, no major tool set 
and business process change can be success-
ful without support from the highest level of 
the organization.

In fact, our journey to BIM was launched 
on April 11, 2006 when Governor Jim Doyle 
signed executive order 145 requiring all state 

buildings to conform to high environmental and 
energy efficiency standards. When signing the 
act, Governor Doyle stated, “...I want the state 
to lead by example.  this executive order will 
make sure that our state buildings are a model 
for the rest of the state in energy conservation, 
and save us millions in the process.”

the order requires the Department of 
Administration to set goals, establish pro-
grams, create guidelines and use integrated 
processes to conserve energy and improve 
sustainability on capital projects.

It quickly became clear that BIM was nec-
essary to meet requirements of the execu-
tive order on our $1.2 billion of annual 
construction projects involving more than 
300 construction firms and more than 200 
design firms serving 16 state agencies and the 
13-campus university of Wisconsin System.  
the state-wide building portfolio includes 
more than 6,200 facilities with a replacement 

cost estimated at 9.5 billion dollars.
to meet the goals of the executive 

order for such a large enterprise, we 
began moving from a project-centric man-
agement approach to a portfolio manage-
ment approach.

Combining the demands of portfo-
lio management and energy conservation 
would greatly improve total Cost of 
occupancy and ownership but require 
guidance from the construction industry, 
state agencies, the university of Wiscon-
sin System and others. 

It became clear that BIM could help 
us achieve the high performance stan-
dards and energy conservation the Gov-
ernor required for State facilities and 
operations.

to take advantage of BIM, process 
changes were needed.  on March 13, 
2008, David helbach, the Division Admin-
istrator and Secretary to the Building 
Commission said, “the State Building 
Commission has directed DSF (Division 
of State Facilities) to work with interested 
parties to clarify the conditions under 
which state interests are best served by 
employing alternative delivery methods Roof Stacks Option 2.

Roof Stacks Option 1.

and to recommend statutory language chang-
es.”  recommendations are scheduled to be 
presented in November to the Building 
Commission.

BIM IMplEMENTATION
the Department of Administration Divi-

sion of State Facilities is working with state 
agencies, the university system, and pri-
vate companies in the building industry to 
develop guidelines and standards for formal 
implementation of BIM rollout strategies 
officially beginning in July 2009.  

BIM seminars have been held and are 
being scheduled in conjunction with the 
university of Wisconsin, 13 pilot projects 
are in progress for state agencies, surveys 
of public and private entities are being con-
ducted, business cases are being developed, 
education plans are in place with professional 
organizations, such as the buildingSMArt 
alliance™ (editors note: the author is the 
current education Contact of the Alliance), 
the DoA took a leading role in the AIA BIM 
Award winning BIMstorm lAx in January 
2008 and other initiatives are in place.

the Department has provided education 
and discussion at the past two Annual DSF 
Consultants Conferences sponsored by the 
American Council of engineering Companies.  
the presentation topics have included:  “look-
ing to the Future: Building Information Model-
ing”;  “Building Information Modeling: Present 
& Future - Discover the Power of BIM in 
Design Coordination”;  “Design Solutions – 
Integrating MeP Building Information Models” 
and “legal & operational Aspects of BIM.”

pIlOT pROjECTS
the 13 BIM pilot projects have a com-

bined construction value of more than $300 
million and are being delivered using tradi-
tional design-bid-construct methods. the 
initial uses of BIM focused on architectural 
and structural design. Some MeP consultants 
had the capability to utilize BIM software and 
processes.  

A recent survey of pilot project partici-
pants found that the initial benefits included 
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Roof Stacks Option 2 at Grade.

Roof Stacks Option 1 at Grade.

improved communication and understanding 
of the project due to the visualization capability 
of the technology. the design teams report 
that this improves their understanding of the 
project complexities and allows the client 
agency to react early in identifying adjustments 
to program space needs.  the ability to visual-
ize and apply automated clash detection in 
the design process has improved coordination 
between disciplines.  Continued monitoring of 
these projects as they move into construction 
will allow all state client agencies and building 
industry professionals to learn from our activi-
ties.  We expect the projects will have reduced 
user agency generated change orders and less 
coordination-related errors and omissions.

this year, DSF will provide an update on 
developing guidelines and standards for using 
BIM on state projects.

 
lEADERSHIp

It is not a matter of whether or not the 
building industry in Wisconsin will retool 
with BIM, it is only a matter of how.  how 
to implement this technology to leverage the 
improvements BIM allows is the challenge 
that is being met by our leadership and staff.  
the DSF is developing business cases that 
benefit both the public and private interests 
to accelerate the adoption of BIM for capital 
projects. under the leadership of David 
helbach, Wisconsin is showing a holistic 
approach as inspired and encouraged by the 
highest level in the State Capital of Madison, 
Wisconsin.

the July 13, 2008 National Governors 
Association Issue Brief included a piece 
titled, “Greening State Government: “lead 
by example” Initiatives.” It included the fol-
lowing text, “the [Wisconsin] Department 
of Administration is currently working with 
business partners and other state agencies 
to develop a set of guidelines and standards 
for architects, engineers, and contractors to 
follow in carrying out design and construction 
Building Information Model (BIM) deliverables 
on certain projects. BIM is a digital represen-
tation of all aspects of a facility and can assist 
state agencies in assessing energy use within a 
particular facility.”

wHAT DOA IS DOINg
the Wisconsin DoA has a comprehensive 

approach to state-wide building industry adop-
tion of BIM that can be clearly traced and emu-
lated by other States and large building owners, 
designers and developers. key to the initial suc-
cess and buy-in of all parties is the connection 

of the “green building” executive order to an 
administrative action plan focused on Building 
Information Models.

As a members of FIAteCh, the Wisconsin 
Department of Administration and Depart-
ment of Commerce (responsible for regulatory 
administration of the adopted state wide build-
ing code) have joined together to accelerate 
implementation of BIM for both design and 
regulatory compliance using model checking 
being developed by the ICC smartCoDe initia-
tive.  As the rules-based model checking soft-
ware is refined, the state will have higher levels 
of certainty of outcomes for project goals and 
will encourage greater levels of BIM adoption 
by the entire State building industry. 

key to statewide implementation of BIM 
is support of open standards for BIM soft-
ware interoperability as championed by the 
buildingSMArt alliance™.  open standards 
will assure that project data can be used for 
many diverse applications including energy 
modeling, sustainability analysis, cost tracking 
and schedule management.  the principle 
objective of supporting open standards is to 
maintain one set of data for multiple uses 
without re-entry of existing data into new 
applications. open standards are key to 
successful BIM implementation and the Wis-
consin DoA is proud to join other govern-
ment agencies, such as the General Services 
Administration and the united States Coast 
Guard in supporting the Alliances efforts 
to maintain and develop this interoperable 
data exchange format. 

In February, the Department partici-
pated in the BIMstorm lAx demonstra-
tion planning process organized by onuma, 
Inc.  the state provided program data and 
assembled a planning team that included 
Connolly Architects of Milwaukee, and Paul 
Adams, AIA, Denver Colorado.  the value 
of open standards for digital exchange, and 
experiencing new ways of working with the 
applications was invaluable to those that 
participated and observed.  

the most significant benefit of the educa-
tion sessions and one-day BIM design exer-
cise was understanding that the key issue is 
not the use of new software tools but the 
new way people work together in real time 
because of those tools.  throughout the 
day of the BIMstorm, it became apparent 
that the main transformation BIM enables 
is the way we work and interact with each 
other.  the event showed that the project 
owner and A/e relationship will be more 
transparent and collaborative in sharing the 

development of solutions and decision making 
for effective results.

the Department continues to meet with 
state agencies and university facilities to deter-
mine short term objectives and long term goals 
of BIM implementation.  We are now working 
on the CAD / BIM / GIS standards for electronic 
plan distribution and for record documents for 
archival integrity.

With governmental leadership, early adapter 
architectural leadership, education support and 
business process leadership clearly pointing the 
way to success, Wisconsin’s BIM initiatives clear-
ly demonstrate the state motto – “ForWArD.”  
the State is clearly pointing its building industry 
to an almost unprecedented opportunity to 
address environmental concerns and economic 
development at the same time.

Bill Napier is a Project Manager at Wisconsin 
Department of Administration. He is a special-
ist for Building Information Modeling (BIM) 
and Integrated Project Delivery (IPD) developing 
standards and guidelines for the Division of State 
Facilities.

Contact Information
Bill Napier, Wisconsin Department of 
Administration
bill. napier@wisconsin.gov
tel: (608) 267-0422
www.doa.state.wi.us/index.asp?locid=4
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PArt 1 oF thIS article (published in the Fall, 
2007 issue of JBIM), provided some history 
about Building Modeling and Building Information 
Modeling (BIM), and ended by introducing 
Information Delivery Manuals (IDMs) and Model 
View Definitions (MVDs) as parts of a process 
for realizing software interoperability in targeted 
building industry processes. this part will pro-
vide more detail about a standard process and 
toolset for developing BIM based solutions for 
the building industry.

CHAllENgES ON THE ROAD TO 
INTEROpERABIlITy

Interoperability across all disciplines, phas-
es, and software tools used in a building indus-
try project is a lofty goal. the International 
Alliance for Interoperability (IAI) began pur-
suit of this goal in 1994 and developed the 
Industry Foundation Classes (IFC) as the 
information model schema for sharing BIM 
information across these boundaries. In only a 
few releases, the IFC model schema was very 
large and quite complex. Software companies 
looking to support the standard needed a 
strategy for phasing their implementations 
and for ensuring they delivered something 
useful and valuable to their customers at each 
milestone in building support for IFC.

to address this need, in 2000, the BlIS 
Consortium introduced a process and toolset 
to bring focus to software support for IFC data 
exchange based on end user use cases. the 
process involved identifying building industry 
processes in which sharing BIM data would 
deliver maximum value to the project. the goal 
was to reduce complexity for software vendors 
by giving them specifications for the subset of 
IFC that would fully support the targeted end 
user exchange scenario (e.g. early design stage 
architectural design to hVAC design). Nearly 
60 software products by 35 organizations devel-
oped support for one or more of the BlIS Views 
of IFC in the 2000 to 2003 timeframe. About 
half of these were certified through certification 

Building Information Models and 
Model Views – Part 2
By Richard See, Managing Director – Digital Alchemy

testing that included data validation similar to 
what is discussed below.

In 2005 timeframe, two processes 
were initiated which extended these ideas: 
Information Delivery Manuals and Model 
View definitions.

Frustrated by a lack of reliability in IFC 
data exchange in products at the time, the 
Norwegian chapter of IAI (later renamed to 
buildingSMArt) funded development of a pro-
cess and documentation formats for Information 
Delivery Manuals (IDMs). their goal was to 
enable “contracted data exchange.” that is: to 
enable sufficient specificity in the requirements 
for data exchange in building industry projects 
that these requirements could be included in 
project contracts. the approach taken extended 
and enhanced the process for capture of such 
requirements that had bee used by IAI since 
1994. end user domain experts (the architect 
and the hVAC engineer in our example above), 
facilitated by an information modeling expert, 

documented an existing industry process (in 
the form of one or more process diagrams) and 
the information exchanges that occur in that 
process (in a spreadsheet). 

In parallel, the Finnish chapter of the IAI 
set out to update the model view defini-
tion process and tools used by BlIS in the 
context of their Virtual Building laboratory 
at tampere university of technology. As 
with IDM, the proposed standard for MVDs 
involved both a process and standard docu-
mentation formats. In addition, a software 
toolset to was developed to support Model 
View diagramming and a web site was estab-
lished to support coordination across MVD 
definition projects. the MVD process and 
format was proposed as a standard for use by 
the IAI/buildingSMArt in late 2005 and was 
adopted as the standard in early 2006.

Both the IDM and MVD processes and tem-
plates have been used in several projects over 
the past few years, but generally separately. 
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there was a need to see these two com-
plimentary systems integrated into a single 
process and toolset for defining and develop-
ing BIM solutions for interoperability.

THE IFC SOluTIONS FACTORy
In the summer and fall of 2007, an inte-

grated process for defining end user BIM data 
exchange requirements, IFC based technical 
solutions for those exchanges, software cer-
tification, and end user BIM data exchange 
validation was proposed to the uS National 
BIM Standard (NBIMS) committee, IAI/build-
ingSMArt international, and several organi-
zations using IFC based BIM data exchange. 
the name of the integrated system is the IFC 
Solutions Factory. It includes 4 sub-processes, 
toolsets, and templates (see Image 1).

the IFC model schema and International 
Framework for Dictionaries (IFD) are used as 
resources in the design of IFC based solution, 
certification testing, and BIM Data Validation.

IFC SOluTIONS FACTORy TOOlS, 
TEMplATES, AND wEB SITES

this section will provide a very brief intro-
duction to the subcomponents for each of the 
4 phases of the IFC Solutions factory. More 
detail and examples will be provided in a 3rd 
installment to this series.

REquIREMENTS DEFINITION
process Map – •	 Documents the end 
user process(es) using Business Process 
Mapping Notation (BPMN).
Exchange Requirements – •	 Documents 
the data (objects, properties, and rela-
tionships) that must be exchanged at a 
point in the end user process. 
generic BIM guide –•	  Provides instruc-
tion to end users for the subject process 
and exchange(s). this can range from what 
must be included in the BIM, to exchange 
tips, to reference standards that must be 
used (e.g. a classification system).
Exchange Requirements Model •	
(ERM) – entity/relationship diagrams 
for each exchange. these are generic 
and not yet related to IFC or any other 
information schema.
Coordination web Site – IDM page(s) •	
– A web site will be established for coor-
dination across all phases of the Solutions 
Factory. this will foster coordination, 
sharing, and re-use of common concepts 
all four phases of the factory. the basic 
building block for these solutions is called a 
Concept (e.g. the concept of assigning clas-
sification to a product or assembly).
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table 1

Project 
Name lead organization Project objective timeframe

SMArtcodes
International 
Code Council

Automated building code 
compliance checking Q3-07 through Q2-09

Qty takeoff 
for Building 
Services

buildingSMArt 
Norway

BIM driven takeoff and cost 
estimating for building service 
(MeP) systems Q2-08 through Q1-09

Concept 
Design BIM 
2009

uS GSA, Statsbygg 
(Norway)

Spatial Program Validation
energy Performance Analysis
Circulation & Security Analysis Q4-07 through Q4-09

CoBIe
uS Army Corps of 
engineers

handover of information 
from Construction to Building 
operations

Q2-08 through Q2-09 
(est.)

NBIMS
buildingSMArt 
Alliance National BIM Standard Q4-08 through Q4-09

SOluTION DESIgN
Model View Definition –•	  Documents the 
purpose and scope of a Model View, includ-
ing the project participants, the applications 
types (from/to) and the end user processes/
exchanges supported. Note: a Model View 
integrates requirements for one or more 
erM (typically more than one).
Concept Definitions – •	 Documents a 
data concept included in the Model View. 
typically these correspond to end user 
concepts defined in supported exchanges, 
but often an end user concept will translate 
into more than one concept in software 
data exchange.
generic Model View Diagrams & •	
Software – entity/relationship diagrams for 
the single model that satisfies all exchange 
requirements for the target end user pro-
cesses. these diagrams are still independent 
of any particular information model schema. 
these diagrams are created using a soft-
ware toolset that supports diagramming in 
Microsoft Visio and re-use of existing con-
cepts on the coordination web site (through 
web services).
IFC Model Binding View Diagrams & •	
Software – entity/relationship diagrams for 
an implementation of the Model View using a 
specific version of the IFC model schema. this 
is the ‘solution’ for exchange of BIM data in the 
target end user processes using IFC. together 
with the Implementation Guidance, these 
specify software implementation require-
ments for both export and import of the 
model view. these diagrams are created using 
the same software toolset and coordinating 
web site as for the Generic Model Views.

Implementation guidance –•	  these doc-
ument software implementation require-
ments at the concept level. they include 
data instance diagrams, implementer 
agreements, and any reference data sets 
(e.g. reference standards, look-up tables, 
or industry enumeration data). they are 
intended to address any and all ambiguities 
as to how a software product will support 
the Model View.
Coordination web Site – MVD page(s) •	
– the same web site described above will 
include all the concepts used in existing 
MVDs. the software toolsets described 
allow the MVD developer to use pre-ex-
isting concepts in their MVD and to upload 
new concepts for use in future MVDs.  
the goal is to avoid re-inventing any 
wheels (i.e. one good way to support 
assignment of classification, not many 
similar ways).

SOFTwARE IMplEMENTATION AND 
CERTIFICATION

Certification Test Cases and Test •	
Suites – historically, test cases using in IAI 
certification testing have been very geome-
try centered. this will change over the next 
few years, so that testing is expanded to 
other important data & relationships in IFC 
model Views. In general, test cases should 
be developed to independently test each 
concept included in the Model View. For 
leaf node concepts (leaf nodes in the MVD 
diagrams), these can be thought of as unit 
tests. testing for higher level concepts can 
be thought of as Integration tests.
product Specific Certification Testing •	
Reports – Certification test reporting will 
be improved using the Model View dia-
grams. Concepts that are correctly sup-
ported will be shown with solid lines and 
no notes. Concepts that are not correctly 
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supported will be shown with dotted lines 
and include keynotes to an exceptions sec-
tion in the report. this will make it easy for 
end users to review test results, product 
by product. A data representation of these 
results can also be used to compare the 
results from two products (e.g. one export-
ing and the other importing the IFC BIM) 
so that the end user knows exactly what 
concepts will be correctly exchanged.
Coordination web Site – Implementa-•	
tion & product Certification page(s) – 
As for requirements (IDM) and IFC based 
Solution (MVD), there will be a section 
of the coordinating web site dedicated 
to documenting the tests that were run 
for software product certification and the 
results for each product tested. this will 
give end users unprecedented access to 
both the scope and results for these tests.

BIM DATA VAlIDATION
product Specific BIM guides – •	 these 
will be product specific adaptations of the 
generic BIM Guide (above) which show the 
user how each requirement is completed 
for a particular application (i.e. screenshots 
and application specific guidance).
IDM/ERM Specific Validation Rules – •	
Business rules in the original require-
ments definition (i.e. use of uniFormat 
classification in one exchange and 
MasterFormat classification in another) 
are mapped to the constraints branch 
of the IFC schema in the same way as 
exchange concepts are mapped to the 
product and resource branches. the 
result is a constraint (or requirements) 
model that can be used to check data 
in a BIM claiming to meet all exchange 
requirements. Such BIM Data Validation 
can be done by any end user or by a con-
sultant using a data validation software 
application. examples include the Solibri 
Model Checker and xabio—each using 
an exchange specific plug-in. 
Coordination web Site – •	 BIM Data 
Validation page(s) – Finally, the coordinat-
ing web site will include one or more pages 
dedicated to providing end users with erM 
specific constraint models and instructions 
for BIM validation in their projects.

pIlOT pROjECTS uSINg THE IFC 
SOluTIONS FACTORy

While IDM and MVD have been in use 
for awhile, the IFC Solutions Factory has 
integrated them into a seamless process and 

augmented them with improvements to cer-
tification testing and reporting and with the 
addition of BIM data validation, which is 
probably the most important aspect of the 
Solutions Factory for end users. It is this ability 
to confirm BIM data as being fully conformant 
to requirements for an exchange that allows 
project team members to require use of such 
exchanges in their project agreements. this is 
an important and necessary milestone.

Because of these changes, the IFC Solutions 
Factory is being tested in several projects. the 
projects outlined on table 1will be using and 
providing feedback for improvement of the IFC 

Solutions Factory processes, tools, templates, 
and web sites over the next 18 months.

Part 3 of this article series will walk through 
examples for each of the IFC Solutions Factory 
phases and deliverables. 

Richard See is Managing Director of Digital 
Alchemy, Chairman of the BLIS Consortium, 
Leader of the Models and Implementation 
Guidance committee in the NBIMS initiative, 
member of the Technical Advisory Committee 
for buildingSMART International, and member 
of the Technical Committee for the buildingS-
MART Alliance (North America).
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the VISIoN oF BIM as the future global stan-
dard for all design, construction and opera-
tions critically relies on an ability to electroni-
cally extract relevant information from one 
or more core design models (architectural, 
structural, MeP, etc) to perform useful analy-
ses and other lifecycle workflow activities. In 
order to realize that vision the objects with 
which the core design models have been 
created need to provide sufficient data about 
their attributes to power these activities. 
Currently, there isn’t enough readily avail-
able BIM-enabled building products content 
to meet this need. And as the universe of 
BIM-related tools continues to increase in 
number and sophistication, the need for intel-
ligent objects of building products will grow 
exponentially.

recent McGraw-hill Construction 
research with architects that 
are highly experienced using 
BIM indicates a preference 
to initially construct a BIM 
using generic components as 
place holders for the build-
ing products. BIM software 
vendors are trying to address 
this need by providing object 
libraries of generic building 
components and products in 
their software. 

these generics typically 
carry enough information 
to serve as a graphical place 
holder in a building model, but 
not enough data to represent 
specific products available 
from particular building prod-
uct manufacturers (BPMs). In 
fact some generics analyzed 
by McGraw-hill Construction 
don’t represent any product 
commercially available. Also, 
they don’t easily convert to 
represent actual products 

that meet the need of the project. So there 
is still a gap in the ideally seamless process 
from design, through the marketplace and into 
installation and operation. there is a growing 
need for proprietary (product-specific) BIM 
content for building products. 

of the approximately 60,000 BPMs in 
the uS, only a small number have created 
proprietary BIM objects, which are typically 
distributed through their web sites and a few 
public, free building product content distribu-
tion sites. one challenge these manufacturers 
face is anticipating the pace of BIM adoption; 
they can’t justify reducing their spending on 
traditional content in order to pay for creation 
of new kinds of content. So BIM content is a 
completely incremental cost for them. As a 
result many BPMs are expressing reluctance 
to invest until adoption increases. 

McGraw-hill’s Smart Market report on 
Interoperability published in November 2007 
measured the then-current adoption of BIM 
and the obstacles delaying its acceptance. 

But we strongly believe that is a tempo-
rary obstacle. the Smart Market report on 
Interoperability also forecasted a tipping point for 
BIM adoption in 2008. A few innovative BPMs are 
investing now to be industry leaders, and as adop-
tion inevitably and quickly spreads, more BPMs 
will be willing to invest, if for no other reason than 
to match their competitors’ BIM offerings. 

to fill the void in the interim, some subscrip-
tion sites featuring privately-built content and a 
variety of peer-sharing sources are becoming 
available online with both generic and propri-
etary objects, but the reported quality varies 
widely. In McGraw-hill Construction’s research, 
a majority of the respondents expressed a 

Towards Interoperable Building 
Product Content
By Stephen A. jones, Senior Director, McGraw-Hill Construction, and john k. lien, Director, Content Management, 

Business Information Group, The McGraw-Hill Companies

Source: McGraw-Hill Construction and AIA Large Firm Roundtable, 2008.
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preference to build their own content, many 
having experienced serious problems created by 
content from un-vetted external sources.

But importantly, McGraw-hill Construction 
research also indicates that if a reliable and 
comprehensive source of building product 
objects was available, a large number of 
respondents would be comfortable accessing 
them through such a source. 

Many BPMs are also concerned about the 
apparent lack of a globally accepted standard 
for creating BIM content; they don’t want to 
have to make multiple investments. this is 
certainly a more complex challenge. 

But the manufacturing sector has suc-
cessfully met this challenge with initiatives 
starting in the mid-late 1980s. According to a 
veteran of the manufacturing content space, 
David Bandi, currently Director of Business 
Development for Content Search Solutions 
at Autodesk, “While manufacturers refer to 
this change as Design-for-Manufacture, and 
the AeC sector references Integrated Project 
Delivery and BIM, the concepts are similar; 
how to leverage modeling technology to 
improve ‘buildability’ earlier in the design 
phase and bring efficiency to the full design, 
source, build and service continuum. this 
can only be realized with a depth of data 
that is specific to each product (non-generic), 
accurate and multi-faceted. Much of that was 
achieved through data and performance stan-
dards which eventually were globally adopted. 
It certainly wasn’t done overnight.” 

than that. By examining the exchanges already 
defined we can predict some uses such as auto-
mated code checking. to support exchanges 
the content, or BPM products, must be defined 
in common terms. omniClass and IFD provide 
a framework for doing so. 

the Construction Specifications Institute 
(CSI) is leading the way by bringing together 
public and private entities on its omniClass 
Development Committee. CSI states that 
omniClass is “a standard for organizing all con-
struction information”. Some omniClass tables 
are mature and well known since they are adop-
tions of existing standards such as MasterFormat 
and uniFormat. But other tables key to defining 
BPM products, namely table 23 (Products) and 
table 49 (Properties), are new to the industry, 
and are still in “Draft” status, requiring broad 
participation in their development.

how do we participate? We can drive 
standards from both ends. that is by definition 
and by implementation. Definition comes early 
in the process where requirements and per-
spectives are shared and harmonized. But only 
through implementation do we learn whether 
or not the standards we are creating are on 
target. Feedback from implementations into 
the standards is critical for our success.

exAMPle oF thIS APProACh
Autodesk, McGraw-hill and others recently 

participated in the launch of Autodesk Seek, a 
web service that allows designers to search 
and find generic or manufacturer-specific 

with omniClass Products, which is in “Draft” 
status. MasterFormat organizes products by 
work results and consequently a product may 
legitimately be categorized many ways. With 
omniClass Products, a product must belong 
to a single category. As McGraw-hill applied 
omniClass Products to its Sweets content, 
errors were identified within the table that 
broke this rule. this new standard is still 
in development and McGraw-hill actively 
participates on its development committee. 
But simultaneously, McGraw-hill is trying to 
drive its adoption by using it with its partners 
in its services. In fact, this initiative leveraging 
omniClass tables 23 and 49 was one of the 
first attempts to commercially apply what has 
heretofore been a largely academic exercise. 
McGraw-hill is feeding its work to the CSI to 
apply to the IFD (International Framework 
Dictionary) an important element of global 
taxonomy for the building industry.

CoNCluSIoN
on May 10th, 1869 two locomotives faced 

each other at Promontory Summit, utah, 
celebrating the first transcontinental railroad. 
Different companies, with different teams and 
techniques, had successfully worked the same 
problem from different angles. (Never mind they 
were celebrating an incomplete solution. It would 
be 3 years before a railroad bridge was built over 
the Missouri river, truly completing the effort.)

We in the BIM community, perhaps not by 
design, are taking a similar approach. on one 
side we are moving forward with what we 
know today. Applications and tools already in 
the marketplace are being extended and mod-
ified with BIM in mind. Companies are form-
ing alliances around common goals, improving 
interoperability between their products and 
improving the productivity of their custom-
ers. Simultaneously, via the buildingSMArt 
Alliance, we are coordinating our efforts 
and driving standards. We are improving and 
continuing to define those standards by using 
them right now and providing feedback. 

BIM is big, has many players and will be 
evolving for years, probably forever. Companies 
are laying rails by placing solutions in the market-
place today. But only through participation and 
communication around standards can we insure 
that the rails will line up when we’re done.

Stephen Jones, Senior Director, leads McGraw-Hill 

Construction’s initiatives in BIM, Interoperability and 

Integrated Project Delivery. John K. Lien is Director, 

Content Management for the Business Information 

Group at McGraw-Hill.

APProACh to A SolutIoN 
In the two previous issues of JBIM, BIM is 

often referred to as a container for data or 
an information repository—that is, empha-
sis is placed on the content of the model. 
historically, in content management systems, 
the content was not often stored for delivery 
to multiple channels. the content was aggre-
gated and stored with a single purpose in 
mind—perhaps a catalog, installation instruc-
tions or warranty information.

Information in a BIM needs to be more agile 

building products and associated design con-
tent. Content delivered via this web service 
is organized according to omniClass table 23, 
Products. McGraw-hill has integrated its entire 
Sweets database of building products content 
(2D, 3D and BIM) with Autodesk Seek and 
developed a set of design selection attributes 
for each of the products. these attributes 
were developed by McGraw-hill in conjunc-
tion with omniClass table 49, Properties. 

Although McGraw-hill has a long history 
with MasterFormat, this was its initial effort 

Always Frequently Sometimes Rarely Never

Make them ourselves 26 82 17 0 1
From free online object libraries or 
user group sites

2 41 39 37 7

From manufacturers’ websites 0 21 48 40 17
Internally Managed Outsourcing 1 14 38 37 36
From a paid subscription service 1 3 12 29 79

Source: McGraw-Hill Construction Research & Analytics, 2007.
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for façade system components. Previously all 
of this work was done using traditional 2D 
CAD.

As building designs continued to get more 
geometrically complex, this job became more 
challenging and the need for designing in 3D 
increased.

this need was met by a select group of 
individuals that were able to digitally visual-
ize tricky situations with basic 3D modeling. 
however, utilizing the model to produce fabri-
cation documents was not possible. It was clear 
that a digital prototyping solution specific to the 
manufacturing industry was needed.

Getting various people to “buy in” to digital 
prototyping was not easy. 

Clients were uneasy that it would not 
produce standard compliant results. upper 
management was concerned about the costs 
of implementation and the delayed return on 
investment. Middle management struggled to 
find the best way to implement the technology 
into the flow of work, and no one wanted a 
losing horse on their team. the staff was over-
whelmed with having to learn a new system, 
especially when some have been recognized as 
the best in the business at what they do. each of 
these concerns had to be addressed continually 
throughout the initial stages.

one strong reason some in the build-
ing products industry have not been able to 
embrace digital prototyping is that most prod-
ucts currently available are best suited for indus-
trial designers. Designing the types of façades 
CDC encounters each day does not follow the 
typical product development cycle. A majority 
of CDC’s work is custom designed for each 
customer. Vendors, having realized the growth 
potential in the AeC market and that most 
software available lends itself to items that are 
mass produced, have added features like rapid 
frame builders and custom content libraries that 
have greatly increase the software’s flexibility.  

STARTINg SMAll
Work began small to develop a method 

IN JANuAry oF thIS year, a group of struc-
tutual engineers from the Advanced Building 
Design division at Intertech Design set out to 
accomplish a large task. they were to take a 
department of their parent company, Curtainwall 
Design ConsultingtM, and completely change the 
way they did business.  CDC has a long history 
of providing proven solutions for the curtain wall 
and façade industry. they are well known around 
the globe with over 19 offices worldwide, allow-
ing them to be a part of some amazing projects. 
Its principals are dedicated to delivering state-
of-the-art solutions to their clients. Many of 
their divisions, including Intertech, have done so 
by implementing new technologies like Building 
Information Modeling (BIM). 

It is Intertech’s history and expertise with 
BIM that will allow them to assist their fellow 
workers in making the transition to a new way 
of working. 

ADOpTION OF A NEw pARADIgM
CDC’s Production department provides 

many services including fabrication drawings 

Implementing BIM to 
Drive Fabrication
By joe williams, from Intertech Design, Inc.

Transitions like the one shown above were virtually 
“roughed-out” to prevent problems later in the project.

A separate view of the same transition area.

A rendering of the completed mockup model.

An image showing one of CDC’s complex projects.

for utilizing these new tools. the employees 
chosen for the initial stage had been educated 
in 3D design and understood concepts such as 
relational databases. they had been exposed 
to a number of different software platforms 
and were able to begin producing immediately. 
this quick success was a vital part of easing 
managerial concerns. Parts from existing jobs 
were re-worked to produce digital prototypes. 
Some were of the average variety, while others 
represented the more complicated projects 
becoming more common. these examples 
were provided to clients and management to 
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demonstrate that digital prototyping software 
could produce similar results to 2D CAD. 

eventually work on a pilot project began. A 
small test region of an actual building referred 
to as a performance mock-up was chosen. Its 
small size and simple geometry ensured a lim-
ited staff would be able to complete it success-
fully. A project manager from the production 

department at CDC oversaw the work of 
the engineers from Intertech. they were able 
to produce tangible results while the more 
experienced managers from CDC provided 
knowledge of the complex systems. thankfully 
the CDC management had the foresight to see 
how this blend of people proficient with tech-
nology and those familiar with the end product 

A slide from an internal training presentation outlining one of the developed workflows.

Complex sections of the models could be manipulated to 
allow for easy review by management.

would be a key contribution to the success of 
the pilot. 

the company had originally tried unsuc-
cessfully to implement this new technology by 
simply training a number of its staff. the knowl-
edge of how the software worked was not 
enough. A process for how to integrate digital 
prototyping had to be engineered. outsiders, 
those not involved in the day-to-day operations 
of the production, offered a fresh perspec-
tive and were less impeded by the desire to 
do things the way they used to be done. the 
BIM process involves changing your mindset. It 
incorporates dimensions of data non-existent in 
2D CAD. A model has the potential to generate 
a Bill of Materials, or it may be passed on to an 
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engineer for use in analysis, or to a fabricator to 
drive production equipment. Gone are the days 
of overriding dimensions in CAD so something 
“looks” right.

Some of the benefits are captured before 
the model gets downstream. Digital prototyp-
ing afforded CDC’s management with the 
ability to validate and dissect designs in 3D with 
inexpensive review software before fabrica-
tion documents were produced. In addition, a 
number of transitional conditions were worked 
out in real time thanks to the ease of modeling 
and availability of custom created sections that 
could be interchanged. this approach of having 

Many fasteners when inserted as shown on the shop draw-
ings, interfered with other members. Digitally prototyping 
the curtain wall revealed these issues before they became 
problems in the field. 

a designer see the results of his ideas modeled 
instantly had never been done before at CDC. 

TRANSITIONINg TO A Full-SIzE 
pROjECT

Generally the consensus for moving into the 
next phase of implementation is to gradually 
increase the size and scope of projects.  CDC 
increased the size of the next project by 450 
percent from the pilot phase. this should come 
with a disclaimer: “attempt at your own risk.” 
For CDC this was justified because the actual 
building chosen was based on the mockup 
from the pilot project. this kept the engineers, 

A graphic representation of the difference in size between 
the mockup and the building.

who were less familiar with façade design, from 
having to learn a new system. this decision was 
not without fault. 

the first challenge would be training addi-
tional staff to make up for the increase in work. 
rather than hire outside educators, internal 
staff was used to develop an accelerated train-
ing program that focused on aspects of the 
software specific to the job. As progress was 
made and as workers gained confidence, addi-
tional skills could be learned. once again, the 
engineers from Intertech combined with staff at 
CDC that had a strong knowledge of the proj-
ect. Some aspects of the workflow remained 
unchanged. A decision and compromise had 
to be made as to how much to model. In the 
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A screen capture showing the load on the CPU from simply 
zooming on a complex model.

end, minor elements like gaskets were left out 
in favor or fasteners which were shown to pro-
vide valuable feedback.

the next challenge was computer hard-
ware. the new software required strong pro-
cessors, video cards, and fast, reliable network 
connectivity. 

the typical 2D CAD workstation was not 
up to the task. this demand for resources was 
driven by a huge increase from the pilot phase 
in the number of models and their complexity. 
Certain aspects of the project had to be handled 
by specially designated computers capable of 
processing difficult tasks. these tasks included 
assembling units to form a completed wall, or 
modifying many members in a single step. 

ClOSINg THOugHTS
this article had originally been intended 

to highlight the use of a digital model to drive 
fabrication machinery. this is one of the many 
downstream benefits of digital prototyping. 
the final file can be read into a machine and 
produce an accurate working part saving up 
to 30 percent of production time. this benefit 
however is just one of the many available when 
using a digital prototype. More important is the 
steps required to implement such technology 
and the mindset that must accompany the new 
software. In the end, the simple action of build-
ing something digitally gives you a profound 
new understanding of your design. Many of 
the designers would later remark how actually 
seeing the system modeled was much like hav-
ing their light bulb turned on during their first 
site visit.

Integrating digital prototyping into a busi-
ness is not without difficulty, but there are 
many resources that can make the transition 
a smoother one. Software resellers offer sup-
port and guidance that no book or forum 
could replace. Industry events like seminars or 

user groups are great places to 
share ideas or get advice. the 
atmosphere at such events are 
surprisingly open and the oppor-
tunity for learning is great. If you 
have any questions or comments 
about the article or the projects 
mentioned, please contact the 
author at jwilliams@idise.com.

Joe Williams, EIT is a structural 
engineer and digital solutions spe-
cialist for the Advanced Building 
Design department at Intertech 

Design, Inc., which is a charter member of NBIMS. 
He is a member of SEAoT’s State IT Committee 
on BIM in Structural Engineering. He has assisted 
in developing presentations on BIM & sustainable 
design technology for SEI’s Structures Congress, 
and AGC’s national BIM Forum. Additionally, he 
has assisted at Autodesk’s national conference 
on the topic of integrated structural engineering 
and BIM. Mr. Williams has a Master of Science, 
Architecture from Mississippi State University, 
with a focus in digital design and design visu-
alization. His Bachelor of Science was in Civil 
Engineering from the University of Memphis, with 
a focus in Structural Engineering.
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MoDelS Are exterNAl toolS that we 
have used to represent reality, to try to 
understand the impact of a projected 
object or of a sequence of events with the 
purpose of forming or perfecting what may 
really happen in the world we live in, the 
impact or the consequences of our human 
projects. this peculiar function antedates 
the origin of the human race as related 
figuratively in Genesis when God “molded” 
or “modeled” the first human in clay “ to 
his own image” and then infused the spirit 
or as in the Mayan Bible, the “Popol Vuh”, 
that starts with a fantastic modeling session 
of the pagan gods in which they vainly try 
to create the first humans with clay “ but 
they didn’t move” and then wood “that 
could speak but not feel” until they dis-
cover maize, the perfect material, and so 
“the arms and legs of the four men were 
made of corn meal”. 

When r. Buckminster (Bucky) Fuller 
visited us in the mid 50s at the College of 
Architecture and Design at the university 
of Michigan he would spend with us a few 
days defining the project, the resin impreg-
nated cardboard geodesic dome to serve 
as a possible mass produced house or the 
Dymaxion dome. then he would leave and 
return a month later when we had built 
the full scale models. thousands of hours 
were spent by some 10 or 12 students, 
sacrificing evenings and week-ends so that 
when Bucky returned the full mock-up 
was built.  

At the juncture we are today with 
BIM we can look at it as the fantastic and 
powerful product of 3D digital technol-
ogy to produce accurate models at a very 
low cost, something that the profession 
could not achieve efficiently until the mid 
1990s. 

memories and hard drives, connected to 
the enormous informational resources of 
the Internet. Facing such huge power 
the leaders in the industry, starting per-
haps with the software vendors, realized 
that the technology to design, construct 
and manage buildings would undergo a 
fundamental transformation. It was not 
necessary to flatten out the desired object 
in the real world. It was possible now 
to start with the 3D representation that 
embodied the architect’s vision of what 
the clients’ and projects’ needed and the 
3D image on the computer screen could 
be equally perceived by all from all angles. 
A metaphysical transformation of the rep-
resentation of reality had happened; an 
event that most scientists now agree was 
equivalent to the invention of the printing 
press by Guttenberg in the 15th century. 
the most far reaching step taken in these 
encounters with this powerful technology 
was to establish the goal of interoperabil-
ity to make sure that the avalanche of 3D 
information going into the production of 
the building modeling process was open 
and interchangeable. 

let’s take an overview of this history of 
building modeling throughout the ages.

the egyptians used models for two main 
purposes. First to try out and display the 
overall form of their vast constructions and 
the effect on their surroundings. the great 
stepped pyramid of Zoser, that is believed 
to be almost a full scale model of the later 
pyramids at Giza, all funeral monuments, 
was actually used also a tomb. Second the 
egyptian’s belief in the after life moved 
them to build thousand of small scale mod-
els of rooms, kitchens, granaries, bakeries, 
parks and stables that were to accompany 
the deceased to their resting places. the 

At the juncture we 
are today with BIM 

we can look at it 
as the fantastic and 
powerful product of 
3D digital technology 
to produce accurate 

models at a very 
low cost, something 
that the profession 
could not achieve 
efficiently until the 

mid 1990s. 

Building Modeling From 
Antiquity to Our Day

Another example of early modeling was 
done in computers at the movie studios, 
specially the manipulation of cartoon char-
acters or situations that substituted what 
Walt Disney used to do in his studio by 
hand, from Disney to Pixar. the resulting 
product was always identical or very similar 
to reach the viewer’s eye so as to produce 
an effect that usually took place in space 
and time.  

the time had arrived in the mid 90s 
when computers were jumping significant-
ly in the power of their processors, virtual 

By jose F. Teran, AIA, Member Board of Directors, National Institute of Building Sciences (NIBS)
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Greeks, that learned from the egyptians, 
developed intellectual models with a whole 
set of rules on proportion, shape, regulating 
curvatures, number and position of columns, 
capitals, architraves and pedestals. No actual 
drawings or models of Greek temples and 
monuments have been found but the rules 
of their mental models appear in many of 
their writings. the romans, that learned 
from the Greeks, used extensive models, full 
scale and small scaled models, required by 
their more complex forms, their arches and 
their domes. Vitruvius explains the different 
use of models contrasting the Greek mental 
constructions with the experimental innova-
tions of the roman architects. the Pantheon 
with its 142’ dome was considered to be ”a 
model of heaven”. 

the great architects (or master-builders) 
of the Gothic Period and the renaissance 
made extensive use of models, especially 
of scale models, to design and build their 
churches and palaces. one of its greatest, 
leone Battista Alberti (1404-1472) wrote 
extensively on the subject. his treatise on 
the Art of Building in ten Books addresses 
the importance of the scale model for the 
patrons to understand and evaluate the 
works proposed by the architects. “these 
(small scale models) will enable us to weigh 
up repeatedly and examine, with the advice 
of the experts, the work as a whole ad 
individual dimensions of all the parts, and, 
before continuing any farther, to estimate 
the likely trouble and expense”.  

two of the most important consequenc-
es derived directly from the powers of BIM 
technology are interoperability and defrag-
mentation, two enormous achievements of 
our age. Interoperability happened when 
the enormous power of the new technology 
sprung up in the mid 1990’s, almost simulta-
neously in different countries and the need to 
establish a common language became essen-
tial to further the benefits of 3D  modeling. 
It was not only the fear of chaos but the huge 
powers that became available that made it 
mandatory to set up standards of language 
and communication. the ability to electroni-
cally transfer accurately huge amounts of 
data required a ser of rules. For these rules 
to be effective they must be based on open 
standards that were available to all. 

Defragmentation resulted from the abil-
ity to work around a single model or set 
of models, to bring all the specialists and 
specialties to work and share the same 
model, to sit around the table to share and 

contribute to the design, construction and 
operation of the subject building or process 
to achieve a unified whole. 

the fragmentation of the building pro-
cess, from its inception to its demise, has 
been correctly blamed for a huge portion 
of the current waste of the Construction 
Industry estimated to be about 30 to 40 
percent of total construction cost. For the 
u.S. alone this is in excess of three hundred 
billion dollars per year. the losses are even 
greater if the operating costs of existing 
facilities are considered. 

At this time BIM is in full swing and 
multiple variations of uses are springing 
up every day. Architecture, engineering, 
Construction and Property Management are 
in a direct path to a wholesome approach 
that will bring enormous benefits. the 
power of visualization through modeling, 
something that has existed since Antiquity 
is in our hands.

Jose F. Teran, AIA, is a member of the Board of 

Directors for the National Institute of Building Sciences 

(NIBS). He resides in Key Biscayne, Florida.



44 Journal of Building Information Modeling

Feature

AN ArChIteCt, AN eNGINeer, a contractor 
and an owner walk into a bar… sounds like the 
beginning of a joke, right? Nope. this has become 
reality in the world of local user groups!

A local user group (luG) is “a group of 
individuals, usually in a specific city or other 
geographical area, who are interested in com-
mon topics, and who meet regularly to discuss 
them.” the term apparently got a start from 
the linux users Group but has since broadened 
to encompass the term “local.” typical luG 
activities include: encouraging and assisting new 
users, listening to presentations on specific topics, 
exchanging job information, developing projects, 
socializing and discussing means and methodolo-
gies about the topic around which the user group 
has formed. So basically, a luG is like a neighbor-
hood sandbox—it brings people together from 
all different walks of life to play and learn. 

As BIM has become the new buzzword in 
the industry (and yes, it is official that BIM is 
unofficially a word), luGs have begun to pop up 
everywhere to promote the concept of BIM and 
the supporting software products that make BIM 
possible. Some of the user groups are grass-roots 
efforts, some are corporate-sponsored. our 
purpose is to explore several luGs in particular 
and find out how they get the community more 
involved.

luGs in four different markets (St. louis, kan-
sas City, Denver and New york) were explored 
and—like neighborhood sandboxes—while their 
sponsorships are different, it was refreshing to 
discover that there are a number of similarities.

each group handles meetings and topics in a 
similar fashion. 

typically, the luG gets together informally, 
usually for dinner and drinks while they listen to a 
presenter for anywhere between thirty minutes 
to one hour. Dinner is generally provided free of 
charge for the attendees, either paid for by the 
group sponsor, donated or by minimal member-
ship fees. the topics presented are relevant to 
the group meeting. After the presentation, there 
is a discussion that carries on until the last person 
decides to leave.

how often each group meets is a different 
story, however. According to Patrick Davis of 
the kansas City revit users Group (k.C.r.u.G.), 
“We try to do something quarterly. everyone is 

Synergy in the Sandbox
By Adam lega, BIM Coordinator, KAI Design & BUILD

in St. louis is sponsored by hagerman and Com-
pany, Inc. they have about 70 members to date 
and are continuing to grow. Because r.r.u.G. 
has a corporate sponsor, there is no member-
ship fee associated with being part of their group. 
the newest member of the luGs studied, NyC 
Metro BIM has 168 BIMologists at the time this 
article was written—and that is four months into 
their groups founding. even more interesting is 
that anyone can join their group. Despite catering 
to their strong local presence, NyC Metro also 
has a growing national membership, due to their 
use of technology. New members just sign up on 
their website. this leads to another observation:

each of the groups has a web presence of 
some kind. 

r.r.u.G. uses email and the web to regis-
ter people for meetings. Additionally, a PDF 
newsletter, the revit review, is sent out to all 
registered members in order to communicate 
what happens in each of the meetings that take 
place. For D.r.u.G., the internet, “…has been 
very key to our organization. Almost the entire 
organization is run through the website…
providing one central location for members to 
access…past presentation downloads, allow-
ing people to join or just being able to contact 
someone to get more information.” lynch 
also says that their blog “provides volunteers a 
quick and easy method of updating the website 
and keeping members informed.” k.C.r.u.G. 
has a website and blog that is not much used 
at all. Davis links to other sites that have the 
resources already available, rather than repeat-
ing what has been done well elsewhere. NyC 
Metro has one of the most interesting web 
uses. As stated previously, they draw mem-
bers from a national audience. this happens 
through their use of the web to broadcast 
their local meetings via webinar technology. It 
enables people nationally to participate locally, 
to view the presentation being given. For NyC 
Metro, the internet is instrumental in organiz-
ing the meetings and registering the members 
who attend.

So what does each group gain from form-
ing? With some differences, the motivation is 
the same: hagerman and Company, Inc. has 
invested their own resources—marketing, prof-
it, time and effort—into sponsoring a synergistic 

extremely busy and if we do a meeting or ses-
sion, we want to make sure that it is meaningful.” 
the revit roundtable (r.r.u.G.) and Ground 
Breakers [i.e. Civil] (G.B.u.G.) users Groups 
in St. louis meet six times a year—once every 
quarter and then twice for special sessions. “this 
allows people flexibility and keeps the group 
focused on the issues of BIM…” says tracy Fish-
er of hagerman and Company, Inc. on the other 
hand, the NyC Metro BIM users Group was 
founded in April 2008 and to date they have had 
four meetings. that is at least once a month. the 
Denver revit users Group (D.r.u.G.—anyone 
noticing a theme here with these “uG” names?) 
also meets once a month, for twelve meetings 
per year. “We strive to keep the topics of our 
presentations varied in both discipline and skill 
level…from beginning a new project to advanced 
techniques…” according to Christopher lynch, 
Vice President of D.r.u.G. this brings us to the 
next set of similarities:

each group has a variety of members—
from different market segments to varying skill 
levels—people are always willing to attend.

According to Davis, “We have people, from 
those that have not even purchased the tools, 
to experts.”  In St. louis, the r.r.u.G. “gets 
attendance from everyone—architects, engi-
neers, owners, professors, some students—the 
exception being contractors, though that is also 
changing as BIM becomes more prevalent,” says 
Fisher. lynch supports this assessment as well 
saying that the members come from “all areas—
we have college students, architects, structural 
and MeP engineers and General Contractors.” 
Another interesting bit of information—each 
group has managed to grow their user base 
despite their different means of supporting them-
selves. the common consensus: word of mouth 
is the most effective means of expanding each 
group. For example, in Denver the group has 
grown to 196 members. they have a minimal 
membership fee to support the cost of meetings 
and enjoy the support of some of the local resell-
ers to provide resources. In kansas City, they “no 
longer track membership…but at last count had 
250 plus members.” there are no membership 
fees in kC and the group itself has no sponsors. It 
is just an informal get-together with people who 
want to share information about BIM. r.r.u.G. 
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atmosphere at r.r.u.G. and G.B.u.G., where 
locals from different companies can get together 
and share knowledge. What motivates hager-
man to do this is not profit but instead “to be 
perceived as the industry experts and service 
leaders,” according to Fisher. though profit is 
not motivation, it makes sense that hagerman 
will have a better reputation across the AeC 
industry as a direct result of fostering a collabor-
ative environment. Contrast that to k.C.r.u.G. 
who “has attended some of the AuGI meetings 
at Au about growing your user Group, creating 
an organization structure and that is not what 
this group is about. We are just trying to share 
information, if that means 100 people attend 
a meeting or 10, that’s ok,” says Davis. For 
D.r.u.G., “the members show up because of 
the content that is provided.” lynch goes on to 
say that, “… I also receive the benefit of net-
working with a wide variety of professionals in 
the design/construction field, and they recognize 
me as one of the area’s most advanced users.” 
NyC Metro is “dedicated to supporting the 
networking for all organizations involved in BIM, 
gaining the support and involvement of owners, 
architects, engineers, construction firms and 
practitioners, educational institutions, property 
and facility managers and other professionals.”

each group was formed as an outlet to share 
information and network with like-minded indi-
viduals.

each of the local user Groups covers BIM in 
one way or another.

take a look at the names of each user 
Group studied. G.B.u.G., r.r.u.G., D.r.u.G., 
k.C.r.u.G., NyC Metro BIM—it is evident that 
their focus is to understand the tools used in the 
BIM process. they each go about it differently, 
however. BIM encompasses much more than 
just a single piece of software. BIM is a process, 
a methodology—a noun, a verb and a gerund all 
rolled into one acronym if you want to get techni-
cal (in fact, the only gerund not ending in “-ing”). 
this is where each groups stands alone. G.B.u.G. 
studies civil aspects of BIM, r.r.u.G. studies 
architectural, structural and MeP. D.r.u.G. and 
k.C.r.u.G. have discussions that focus on pro-
cess and tools that will work with revit exclu-
sively. And NyC Metro approaches BIM as a 
whole, studying what it does to benefit business 
and society alike—how it is used currently, how 
it will be used and how we can achieve true col-
laboration in an interoperable environment.

how do we get into the sandbox?
this question has a simple answer—go to a 

meeting of your local user group. An intriguing 

phenomena evolving with BIM has been the 
buildingSMArt Alliance Interest Groups or “BIM 
Breakfast” groups as they have been called. like 
the luGs, they meet once a month in a local 
venue for breakfast and BIM, in a session that 
lasts about ninety minutes. It is very informal and 
has drawn users from all over. In fact, the NyC 
Metro BIM users group is an Alliance affiliate. 
unlike the luGs, they have no specific software 
focus. these groups are local grass roots orga-
nizations that have been established to get AeC 
practitioners and stakeholders alike to interact 
with each other in an effort to understand BIM 
and help make it better.

or better yet, start a user group—build your 
own local BIM sandbox! the buildingSMArt Alli-
ance website has a list of currently active interest 
groups and who to contact to get involved. there 
is also an excellent PDF guide outlining how to 
start a BIM interest group in your neck of the 
woods. the challenge is getting that local sand-
box synergy to coalesce.

Whether at a home or in a park, a sandbox 
is a place where neighborhood kids get together 
to create and play. And if someone does not 
play nicely, they are evicted. So the synergy 
remains undisturbed and is left to foster a cul-
ture of sharing and collaboration. these local 
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user groups are akin to that sandbox—locals 
gathering to learn, share and grow in their cho-
sen topic. What ultimately creates this synergy 
in the sandbox? remarkably, across all these 
groups it is the members who are the most 
important factor in their success. Different 
people from different market segments are all 
coming together to network, to chat, to share 

knowledge and to help each other understand 
BIM. Some meetings are formal, while some are 
informal; but they all promise an environment 
where people can collaborate and disseminate 
information about a topic that everyone desires 
to understand—it is all about BIM. 

Special thanks to the following for their 

contributions to the research in this article: 
Tracy Fisher and Amy Ameling from Hagerman 
and Company, Inc in St. Louis, Missouri, Patrick 
Davis from HNTB in Kansas City, Missouri, 
Christopher Lynch from Fentress Architects in 
Denver, Colorado.

Adam Lega is the Building Information 
Modeling Coordinator for KAI Design & BUILD.
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MeMBerS oF the AllIANCe are working 
very hard on many projects that are beginning 
to transform our industry.  Below is a list of 
some of these projects and information about 
the most recent achievements.  More infor-
mation on many of these projects is available 
through the Alliance website or by contacting 
the listed point of contact. 

AECOO Testbed
the testbed is an international, hands-on, 

and collaborative rapid prototyping program 
designed to develop and deliver working com-
mercial software that can frame candidate stan-
dards for oGC’s, the National Building Informa-
tion Modeling Standard’s (NBIMS,) and build-
ingSMArt International’s specification and other 
standards programs where they may be formal-
ized for release as open standards. the current 
phase of the testbed is focusing on developing 
information interoperability using Industry Foun-
dation Classes (IFC) in two primary areas: quan-
tity take-off and energy analysis.  AeCoo-1-
testbed is a joint buildingSMArt alliance / open 
Geospatial Consortium’s (oGC) Interoperability 
Initiative. It provides a global, industry wide effort 
to move our building industry forward in meet-
ing a number of challenges.  (PoC louis hect, 
lhecht@opengeospatial.org)

Construction-Operations Building Infor-
mation Exchange (COBIE)

CoBIe eliminates duplicative data entry, elim-
inates paper reproduction costs, and improves 
the quality construction handover information. 
A number of federal agencies are requiring the 
delivery of CoBIe data during design and also 
during construction.  these agencies include: 
Department of State, Corps of engineers, and 
General Services Agency.  A live demonstration 
and automated testing of designer-side CoBIe 
deliverables was conducted in July 2008.  the 
following vendors were successful in providing 
CoBIe design data directly from their applica-
tions: AutoDesk (revit), Bentley (Architect), 
Netscheck (Vectorworks),  onuma (onuma 
Planning System), Project Work Bench (room-
Data).  (PoC Bill east, bill.east@us.army.mil)

Inter-agency Federal Asset Classification
the IFACt project is designed to create a data-

base to improve equipment asset identification and 
tracking, and asset information management.  

While this work is sponsored by several 
federal agencies the holder of the classifica-
tions developed through this work will be the 
Construction Specification Institute.  to that 
end, this effort has participated in a review 
of the omniClass table 23, “Products.”  the 
team is also working to compile a new set of 
abbreviations in the National CAD Standard. 
(PoC Greg Ceton, gceton@csinet.org)

quantity Take-Off
the quantity take-off project aims to elimi-

nate the time wasted in “counting door knobs 
and light bulbs.”  the Association for the 
Advancement of Cost engineering (AACe) and 
the American Society of Professional estima-
tors (ASPe) are leading this effort to identify 
design and estimating information exchanges 
required, not only to eliminate the “count-
ing” activities, but also mapping of discipline 
oriented design views to system oriented con-
struction processes. (PoC Peter Bredehoeft, 
pete.bredehoeft@ch2m.com)

SMARTCodesTM
the objective of the SMArtCodestM proj-

ect is to support rapid completion of code com-
plying design and more timely permitting reviews 
using BIM-based submissions.  Demonstrations 
of automated code checking of BIM designs 
against the envelope and lighting provisions of 
the 2006 ICC International energy Conservation 
Code have been completed.  Current work is 
focused on egress and accessibility provisions 
of the 2006 ICC International Building Code.  
Development of formal BIM-based information 
exchange standards supporting these automated 
checks is underway.  the team is currently 
working with BIM vendors to support their dem-
onstrations of automated code checking.  (PoC 
Dave Connover, dconover@iccsafe.org)

Spatial Compliance Information 
Exchange (SCIE)

ensuring compliance with spatial program-
ming requirements is an important aspect of the 
overall project management goals of any project.  
SCIe enables the accounting of space by function 
and zoning using the recently harmonized IFMA/
BoMA space measurements standards.  one of 
the key ideas behind the development process 
of Information exchange formats is the re-use of 
previously created “model views” or extracted 
data sets.  SCIe data is also needed for facil-
ity asset management and is already delivered 

through the CoBIe format, described above.  
As a result, if one changes space measurement 
and zoning requirements in the CoBIe specifica-
tion to be required data items, then the SCIe is 
delivered as a by-product of the CoBIe deliver-
able. SCIe is a generic specification that fully 
reflects the requirements of the GSA BIM Guide 
for architectural programming, only using non-
agency specific information classifications. (PoC 
Bill east, bill.east@us.army.mil)

Specifiers’ properties Information 
Exchange (SpIE)

the Specifiers of Construction in Indepen-
dent Practice (SCIP) is leading an industry-wide 
initiative that includes CSI, product manufactur-
ers, manufacturer’s association, specification 
software companies, product publisher orga-
nizations, and federal government agencies to 
prepare a minimum set of attributes that can 
be specified to be included on all manufactured 
products in a BIM model.  A complete set of 
properties across all uNIForMAt and MAS-
terForMAt sections have been completed.  
templates for these property sets and sample 
data from participating manufacturers should 
be presented late 2008.  Demonstrations of 
software support for these property sets and 
associated draft federal government specifica-
tions to require these properties may be com-
pleted as early as Fall 2009.

Structural Information Exchange
this project has brought together several 

structural engineering software manufacturers 
to develop an information exchange standard for 
structural member geometry.  this was required 
since current BIM and structural engineering 
software do not provide common interchange 
formats for structural geometry.  this project is 
sponsored by the Pankow Foundation and has 
been underway since September 2007.  (PoC 
thomas Mclane tmclane@atcouncil.org)

uNIFORMAT Consolidation
the team working to consolidate uNI-

ForMAt has held five workshops starting in 
2006.  each workshop had over 20 participants 
providing broad stakeholders representation.  
In April 2008 the proposed uNIForMAt 
updates were published for public comment.  
the team is currently evaluating these updates 
and will present the final recommendation for 
uNIForMAt revisions in late 2008. (PoC: 
robert Johnson rjohnson01@covad.net).

Project Updates
By E. william East

Project updates



48 Journal of Building Information Modeling

Join the Alliance

If you believe in what we are attempting 
to do then we need your support. Please 
go to the web site (www.buildingsmartal-
liance.org) and join the Alliance and invest 
in your future. We encourage you to join 
as an organization as the switch to BIM is 
organizational and this would send a strong 
message not only to your organization, 
but to the industry. however, if you are 

not able to do that then please join as an 
individual.

Joining as a sponsor will have the biggest 
impact on the industry and will provide 
you the opportunity to help guide the Alli-
ance by being included on the Board of 
Direction. Sponsorships over $25k provide 
access to all chapters worldwide. there-
fore, if you are multinational or considering 

being so in the future, this might be your 
best investment.

our approach is to make the vast major-
ity of our products available at no charge to 
the end user. this is because it is our goal 
to be as inclusive as possible to achieve a 
faster market penetration of all phases of 
the industry. however, we cannot do that 
without resources and that is where you 
come in. Since you understand what we are 
trying to accomplish your support will 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 fully engage in order to succeed, 
but the number is quite large. We plan to 
do this with the support of industry asso-
ciations, government agencies, as well as 
individuals.

the various products that we are current-
ly providing after just one year in operation 
include the following. We need your support 
to first simply sustain these products:

Journal of Building Information Modeling •	
magazine;
Support to buildingSMArt International 

($25k Sponsors are International members);
Sponsorship of Alliance projects and 

project promotion (e.g. Smart Market 
report and BIM Storm);

Presentations, workshops and seminars •	
to nearly 100 organizations a year;
Coordination of Speakers Bureau;•	
Coordination with all organizations •	
involved in BIM;
National BIM Standard Development;•	
International standards development •	
(ifc, IDM, MVD & IFD library);
buildingSMArt alliance™ web site;•	
two conferences per year (Spring and •	
Fall);
organizational support for local buildingS-•	
MArt alliance™ Interest Groups; and
Central staff support for the Alliance.•	
our goal is to expand these products 

by adding additional products. these will 
only be made possible through a significant 
increase in membership:

It’s Your Turn to Make a Difference 
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Buyer’s Guide

JBIM live—an on-line version of JBIM •	
allowing longer articles and more 
timely posting of articles than twice 
a year.
Project sponsorship is based on the fund-•	
ing you provide. Many projects are criti-
cal to our common good, but are not 
funded to include any level of collabora-
tion and coordination with others. the 
Alliance will help support those projects 
and ensure that multiple organizations can 
work together.
New projects that are not funded that •	
need funding will also come directly from 
you. A list of projects will be created to 
identify these opportunities. Sponsorship 
also lets you fund specific additional proj-
ects of interest to your organization.

the National BIM Standard needs sub-•	
stantial expansion. Projects must be 
completed then go through the consen-
sus process so that they can be incorpo-
rated into the standard. this takes staff 
time and resources to accomplish.
It should be noted that our goal cur-

rently 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 $400B problem 
on the backs of the practitioners. It will 
take significant involvement from those 
who are spending the $400B, in order to 
accomplish this. We first have to identify 
where the funds are being wasted, then 
provide a plan to fix the problem areas. 
once we reach that point then the funding 

for overall success will be made available. 
this will not be a quick fix, but will occur 
through an overall transformation through-
out the industry. We have never had a 
better opportunity to succeed than we do 
now. But it will only come if you support 
the early phases now.

please seriously consider 
joining the Alliance now. 

For more information on the alliance and 
membership fees, please contact:

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








