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30 Years of Building Information Modeling (BIM)
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processes that are far more efficient.

The technology will allow architects to
shorten turnaround time from weeks to days, or
even hours in some cases.

And last month, the Pasadena-based nine-
member firm got a four-year $2.8 million con-
tract from the Smithsonian to help design an
updated master plan for the institution’s muse-
ums. Onuma’s firm will use its software to help
in-house architects and engineers plan future
renovation and expansion of the organization’s
nine million square feet of museum and
research space.

Supercharged spreadsheet

Onuma’s Web-based tool can be described
as a supercharged spreadsheet programmed
with all the data about a project, from the
square footage to the cost estimates and envi-
ronmental impacts.

The project’s architects, developers and pro-
ject managers each get a user name and pass-
word and varying levels of access to the infor-
mation,

The typical design process of large-scale
buildings can take months, sometimes years, to
complete because of its complexity and ele-
ments of interdependency. If the square-footage
of a room is altered, for example, then new

~2009

Pasadena
Architecture: Onuma System Cuts Down on Design Time

numbers have to be sent to a price estimator to
make a revised construction cost estimate.

On the Onuma Planning System, an archi-
tect can add furniture or shave off floors of a

RINGO H.W. CHIULABJ

Centered: Kimon Onuma with employees at his eponymous company in Pasadena.

planned building, and the Web-based software
calculates in real-time how much those changes
will affect the cost. The software also handles
environmental impacts, such as traffic flow,

and infrastructure concerns, including water,
sewer and electricity systems.

That’s not to say the Onuma’s system will
sweep the industry. The technology faces resis-
tance from those who say that the system
requires a new level of information sharing dur-
ing the early stages of design, which can result
in a blame game in court if later construction
fails or the finished product has defects or there
are cost overruns.

Since the architects, developers, contractors
and builders all contributed to the design
process and in essence, corporately own the
building information model, it could become
unclear who is responsible for a problem.

Steven Ryder, an L..A.-based senior associ-
ate at architecture firm NBBJ, said that despite
these concerns, there’s no question that real-
time design and high-tech information sharing
are the future of the industry.

“But the issue of liability will need to get
worked out on the national level and the Amer-
ican Institute of Architects is kind of a dinosaur
and has yet to significantly address this issue,”
Ryder said.

RK Stewart, president of the American
Institute of Architects said Onuma’s Web-
based tool is at the “cutting edge of where the
industry is already headed.”

The organization is advocating what’s
called “integrated practice,” where every party
involved in the building process, from archi-
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The Summer of BIM

A counterculture design festival breaks down the usual barriers.
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Autedesk’s Rew! chek Narth
Amerca’s VectorWorks Archect,
Roland Messerli AG Wiormatik's
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After 3 olenning session and 3 prac-
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on project request submitials, Team V
included an architect in North Caro-
lina and two architects in Margdand,
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Green Moon Rising
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Ing, teams analyzing, and they were all
interacting with one another, too
Analysts wece submitting thesr 1
without the tears even realizing
that they were working i the back-
ground,” saic Onuma (figure 4).

One of the analysts was Karen
Weber, a green-roofing consultant
and cofounder of Earth Our Only
Home. *I'm nether an engineer nor
an architect,” she admitted. My com
pany’s main mission is to gel green
roofs on buildngs
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She peints out that, asice from the
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Cover Story

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

By Kimon Onuma, FAIA

| OFTEN GET ASKED: “what BIM plat-
form should we use?” We all like simple
decisions. Vanilla or chocolate? PC or Mac?
Revit, ArchiCAD, VectorWorks, or other
BIM? We like sticking to a brand. For BIM,
“open standards” is the “new brand” we
need to stick to. Information stored in
proprietary formats will become irrelevant
in this information centric age. Organiza-
tions that understand this will flourish like
the Internet and those that do not will fade
like a Betamax.

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

MODEL SERVERS

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

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

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

ROTTERDAM TO LOS ANGELES

The Netherlands Department of Min-
istry (RGD) invited 60 architectural teams
to a five day charrette to design a series
of buildings valued at 1.3 billion Euros
in Rotterdam. Along with cost and area
calculations, RGD wanted BIM. With
60 teams doing their own project and

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

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

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

LARS CHR CHRISTENSEN, BUILDINGSMART
INTERNATIONAL
“BIMStorm™ LAX was a sandbox and revo-

together instantly as needed to further projects.
BIMStorm™ opens a new universe of possibilities

there were some pretty clear lines that people
did not cross when they had the opportunity to.

forp ing in our ir g:

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

MARIO GUTTMAN, AIA

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

TONY RINELLA

“BIMStorm™ is a revelation for Integrated
Project Delivery teams looking for new and eff-
cient means of collaboration. We saw inter-
national design and analysis talents coming

ly competitive and globalizing AECOO econorny.”

DANA K. “DEKE” SMITH, FAIA

“The buildingSMART alliance™ is all about
changing the way we do business and for a brief
24 hours some of us stopped how we normally
do work and we played and had a little fun. We
stepped out of our stovepipes a bit and we saw
what life might be like without all the self-imposed
conventions, working in a collaborative free infor-
mation exchange world. We did not worry about

C ication happened on the fringes and
then it fed back to the center, why did some
teams decide to go to a 2nd channel, or why
did they hold to the boundary of a site and not
go further.”

MICHAEL TARDIF, ASSOC. AlA, HON. SDA
“BIMStorm™ LAX, as a proof-of-concept
demonstration, provided a very large number
of participants an opportunity to kick the tires
and evaluate OPS technology. From that per-
spective, it was an unqualified success. Future

digital rights d law or lia- ™, as public events, could be even
bilities. It was a breath of fresh air and we needed nmore successful if they were planned more closely
that to start the change in the industry.” with a municipal or regional planning authority,

and if teams had more information about other
RK STEWART, FAIA participating teams and the skills they bring to

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

the process. The educational experience would be
greatly enhanced by introducing these real-world
that the results might help move an actual urban-
planning effort forward.”

Spring 2008 15 [ |



Penn State iCon Lab and Prof. John Messner’s Class Participating in BIMStorm LAX '
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Easy to Understand and Use Standards
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“Lite 1s like riding a bicycle.
o keep your balance, you must keep moving.”  Albert Einstein
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Standards and Details are Important....

B
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The Science is Important...

ExaMPLE9.2 Rotation of a bicycle wheel

The angular velocity of the rear wheel of a stationary exercise
bike is 4.00 rad/s at time ¢ = 0, and its angular acceleration is
constant and equal to 2.00 rad/s%. A particular spoke coincides
with the +x axis at time r = 0 (Figure 9.8). What angle does this
spoke make with the +x axis at time 7 = 3.00 s? What is the
wheel’s angular velocity at this time? Of = ?

wg="7
Angular Motion Equations

W, = o, + at

w; = w. + 2aA0

0, 0, +w,t +Hat*
0, = 0, + % (w, + w,)¢

SOLUTION What is given? 0
?

SET UP We take 6 = 0 at the position where the chosen spoke is
horizontal, and we take the counterclockwise sense of rotation to

be positive. The inzitial conditions are 8, = 0, w, = 4.00 rad/s, The wheel’s angular velocity @ is given as a function of time
and a = 2.00 radfs’. by Equation 9.7 Attime t = 3.0's,

SOLVE We can use Equations 9.11 and 9.7 to find @ and w at any w.= 4.00 rad[s + (2.00 rad/sz) (3.00 s) =100 rad/s.
time. The angle @ is given as a function of time by Equation 9.11: f

|

Alternatively, from Equation 9.12, we get

0 = 00 + (00' + %wz 2

=0 + (4.001ad)s)(3.00s) +1(2.00rad/s?)(3.005) | @f=wd + 2a(6 — 6)
s = (4.00 radfs)” + 2(2.00 rad/s?) (21.0 rad) = 100 rad?/s?,
= 21.0rad = 21.0 rad(27r rad) =334rev. = 9, W= 10.0 radfs = ljgm[g,.

answer "

The wheel has turned through three complete revolutions plus REFLECT Note the step-by-step similarity between these equa-

an additional 0.34 rev, or (0.34 rev) (27 radfrev) = 2.14rad = tions and the kinematic relations for straight-line motion.

123°. Thus, the chosen spoke is at an angle of 123° with the

+x axis.
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