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verview

g €----= 7  AcousmcaL The AEC professions were often theé early leaders
3 Voidl in building information modeling«Btvt), and many

universities-were caught unprepared. More

recently, the ave responded to the

N . 25 ke approach to BIM curricula will suffice.

e | o e e N ér than concentrate on a single strategy, a
SAFETY CODES . . ' g i »? ne . o - - o

- - ' /Sion is being developed that includes at its core

the recognition that the building delivery
professions and academia must be better
integrated and that communication and
interoperability are key components.

We believe that BIM technology should be
broadly integrated throughout the curriculum;
advanced seminars should stress interoperability,
interdisciplinary, and sustainability components;
and that the schools have a mission to outreach
to the profession through conference hosting,
executive education, and being receptive to the
profession providing advice to the academy.

y;’* B Az?j S W ey
Cyber City Information System
Mehdi Khalesi, MLArch project idea




BIM In the Curriculum

To be enthusiastically accepted by students, BHM
education must be presenteg-as a part of the full
curriculumof the architectlre program. Itis
important to integrate-BIM education throughout
ol = the curriculum from the earliest stages, especially
e | \ . = in non-computing courses, but also not neglecting
' > specific elective courses where teaching can go
into mefe depth with the overload associated with
the“design studio. Although this section only
priefly summarizes a required professional
practice course and BIM in the design studio,
graduate students at the Masters and PhD level
are developing BIM based thesis projects. More
detail will be given to a specific elective course.

Kare Jubran, Arch 507, house, interior rendering, shadow range
study, heating and cooling loads



IM In the Curric

Professional Practic

Ulations that relate to the creation of
construction documents including permitting,
review and regulatory agencies, planning and
building codes. The lab portion of the course uses
BIM as a tool to develop the skills to create
comprehensive, fully coordinated, and dynamic
construction documents.” (course description).
Four professors are collaborating on this course
(JE, JD, DG, KK). With an NCARB grant, JE has
been able to augment the course with
presentations and desk crits from professionals.

Design Studio

BIM technologies are being applied by some
students in their graduate and undergraduate
design studios. In this bottom-up approach,
students have proactively decided that BIM is part
of their design process. Hand drawings, physical
models, and other methods of representation are
integrated with the BIM medel. Similar to the
CAD debates mere than two decades ago, there
continues to be controversy and heated
discussions over its use.
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CLIMATE CONSULTANT 3 - PSYCHROMETRIC CHART

IM In the Curric
Elective_: Arch 307

One of the en

Peychomedric Chart: Dry Buld Temperature for all months -

Most Recommended Design Strategy. Internal Heat Gain,.

Thes can be achieved more effectively in the base bulding by utiizing greater
amounts of glazing (more windows and openings) that allow heat and sunight 1o

enter the buiding on the southern exposures. This would add more busidings on aradlgm Shlft, |n many WayS Slmllar tO that Of the

the frond, nght and left (or wes!, south and east) sides of the bullding. This can be

controlied through the use of shading devices as wed, to block out unwanted sun. CAD revolutlon Of the 19808_

ight. The Calformia cimate is conducive 10 bulkdngs “opened” up 10 the environ-
MOnt with ex1ensive amounts of glazing. In 1act, glazing on the North ke would
also promote greater venblation through the bullding due 0 the Northeast light
Wwinds that drift through Los Angeles

Concurrently, there has been increasing
sophistication, accuracy, and user friendliness of
software available for analytical modeling
including, sun paths and shadow calculation,
structural engineering, lighting, energy
calculations, ventilation, and sustainability issues.
There has been an increased desire and ability to
provide a better integration between geometric
and analytical models, a “complete” virtual
building model that contains the necessary
information to predict its behavior.

A

This course explores what BIM is and how it
relates to being a virtual description of a “real
building” and then briefly examines the
intersection of BIM and sustainable-design. It is
the latter where the students are again exposed
to ideas of solaraccess, weather tools, basic
energy cencerns, and carbon footprint
calculations.

Part of hor
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o - = BIMin the Curriculum
: | Featured Course: Arch 50

issues faced in the yndergraduate course: 2d/3d
coordination, parametric families, and sustainable

that could test assumptions and design ideas.
Students explored intra/inter operability with
energy tools (IES, Green Building Studio, and
Sumedha Kumar, wall assemblages Ecotect), modeling and rendering tools (3ds Max
i [ and Google Earth), structural design, tools within
h. Copy & paste the results to Excel tocomparethe results of different external glazmg the BlM program Itself (ShadOW CaStIng’ g.reen
Srveee i e — T material databases), and others. Professionals
s ot *“”““‘"" came in with case studies to explain how the
A i P — i different factors contributed to creating a building.

3. Understand the external glazing detail in Revit Model
3. Repeat 2.b to 2.d. In “Assign Constructions” window, under “Construction Type” select the type which you defined in Revit model, the model
on the right side will high light your external glazing. Then, click “APcdb”, the “Project constructions” window will show up.
¥l “

Sustainable




IM In the Curric

Featured Course: A
A second | ton of this"course maintained

€ essential principles-6f BIM and sustainable
design, but focused'more strongly on the
opportunities rded by the development of
architecturat’parametric families. Combining two
technolegies, parametric modeling and
perfefmative calculations, building information
odeling has the opportunity to enhance and
enable architects and engineers to explore many
concepts early in the design process. For
example, by adding data to the parametric
objects, it is possible to produce digital models
that allow for sustainable design studies on areas
such as water collection, energy savings, CO2
reductions, and daylight harvesting.
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Type Properties

Family: | Sustainable AHU

R
v

Type: | Sustainable AHU

Type Parameters:

Rename...

Parameter Value

Dimensions

Number of Floors

2.000000
0.000000
3.000000

2.,000000

Victor Asperez, solar panel
caluclator and air handling

unit

Type Properties

Eamily: Victor's Solar Panel I

Type: Traditional I Duplicate... I
Rename...

Type Parameters:

Materials and Finishes

Dimensions

omework assignments,
S|mpl|st|c to interesting,
0 “this is an

Energy Analysis

pefamasCoist ool racks for LEED points, low-E and dual glazing

o window specification, recycling bins, solar hot
water heaters, wind turbines, light shelves and
skylights, roof ponds, mechanical air handling
units, green roofs, Trombe walls and straw bale
construction, solar powered radiant floor, low flow
toilets, and “compost bins + easy LEED Revit

\ families points.”
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underway. It still focuses on 2d/3d coordination,
interoperability with sustainable design tools, and

itecture graduate students, additional
emphasis has been added on the role of BIM
from design to construction to facilities
management. The students will be developing
case studies based on the following summary
description: “One stumbling block in seamless
integration of BIM in the AEC industry has been
gaps in the transfer of information between the
major players. Interview a key BIM coordinator at
an architecture firm about a specific project that
they have completed or is near completion. You
will also interview another person at a
construction firm that worked on the same project.
You will discover and report on how the BIM
model was created and then passed on to the
next stage of its development, what problems
occurred, and how to improve this process.”

e

HNTB field trip in preparation for architect and
ntractor BIM interviews

nterxdisciplinary



BIM in the Curriculum
Featured Course: Areh 50
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and photovoltaic energy generation. The main
objective is not to produce one design, but to
instill in the students the importance of iterative
design development using BIM and performance
based tools.

This project has just been given to the students; these
images are from the assignment handout showing

importance of insolation and size of floor plates for initial
design study. Images by Shenyuan Guo.

xploration



beyond their main constituents
population,tethe profession. It is critical that this
IS a two-way flow of information. In the two

academia to critical issues in building information
technology. Three BIM + Symposia that have
i ok 0 LA been given so far will be summarized and a short
e Jr " ! introduction will be given to our newest proposal
for Summer 2010, Executive Education in BIM.




Fngaging the Profession
BIM SYM 2007

<3 BIM BOP 2008

The Second Annual USC Symposium on B HVFBOP 2008
Building Information Modeling + Sustainable Design

BUILDING |NFORMAHON MODEUNG SOFTWARE

1 I
)
. Thorsday, July 10, 2008, 12 neon - 6:00pe available to predict the energy consumption,
:.:2::;:.:";;:::, m.:m'm* carbon fgetprint, daylight availability, natural
‘:w‘;';‘;""" v ventilation opportunity, and other important criteria
G) e ity v AP inaur buildings. These analytical models take us
— g@m‘g&;gmwm beyond hand Wa_lving and the “WeII_-behaved
Q e arr.ows’j of our diagrams and drawings to a
o Bebm, ARE Ash Sobro Conmuling Grop scientific method of evidence based architecture.
m RS S A In conjunction with an increased understanding of
o nomoroon the potential application of building information
C Sosow Knfron, Osley Wiboutepie modeling and the knowledge that has been
S— C it b accumulated through education an_d experien_ce,
CG A i architects can produce more sustainable designs.
. N R SO SUSTAMAME DESIGHUIN PRACTICE The BIM SYM conference in 2007 and the BIM
fd Msaiples s a2 BOP conference in July 2008 brought together
U) m‘:ﬁﬁ"ﬁ"f:‘&:‘:’:‘:‘::‘:w architects and educators (and students) to
N b AN OB explore the current status of the intersection of
: bt A% LGAAI APACACH 10 S3AMANS 8GN BIM and susta!nable de_sign. By inviting large and
G e P Mg A small firms, using a variety of software, the
m o M, ALk S8 ek symposium traced specific examples of how
- AN AT OE : these two items could be used synergistically. The
i Ot SN0 AR st A0\ Do ey SOE event was organized into two parts: software
VINAA A AN OUMATORAL ATROAH representatives gave an overview of thei

products on the first afternoonefthe event, and
on the second day, arehitecture professionals
discussed howthey use BIM to help design
sustainable buildings.




The Third Annual
USC BIM Symposium:
Building Information Modeling:

Fabrication + Construction

July 30-31, 2009

Coming nexf yeoT BIM ATALYTICS 2010

/ - \
FRIDAY MORNING, July 31st
ARUP and MATT Construction

Morley Builders
Buro Happold

THURSDAY MORNING, July 30t
SOFTWARE REPRESENTATIVES

Onuma, Inc

Beck Technology, Ltd.
Nemetschek North America
Bobrow Consulting Group (ArchiCAD)
Digital Vision Automation, Inc. with
Diffenbaugh Construction

Solibri

Archway Systems, Inc. (Bentley)
Autodesk

Synchro, Ltd.

Optira with ESRI

Gehry Technologies

FRIDAY AFTERNOON, July 31st
Gensler

Morphosis Architects, Inc
Zimmer Gunsul Frasca Architects
LLP with Mortenson/Power

CIMEMA ARTS PRESENTATION
View by View Inc. with Gregory P. Luth &

Associates, Inc. and Urban Designh Group

ngaging the Profession
BIM CON!FAB 2009

Whereas-thefirst two BlIMConferences focused
mainly on sustainable-design, the third
conference specifically explored the issues of BIM
in constructiomand fabrication and encouraged
the preseptérs to give team presentations that
included both the architect and construction
professional. This free, two day event was
organized into two parts: software representatives
gave an overview of their products; and on the
second part of the first day and the second day,
architecture professionals discussed individual
case studies to demonstrate how they utilize BIM
during the design, construction, and fabrication
process.

It is interesting to note that although BIM +
construction was covered, overall there was not a
full scale embracing of BIM + fabrication leading
one to believe that perhaps the full range of
necessary software is not communicating in a
fashion that allows the building information to
proceed seamlessly from the architect to
contractor to fabricators. A heated debate
developed between audience member
presenters late the second da o0 whether or
not a BIM model ha e all-inclusive or

gy of multiple models made more




£ngaging the Profession
BIM Analytics 2010 —coming

Tout I Nnformation

BIM isn't BIM



£ngaging the Profession

Sequester 5-30
Intelligent, articulate e o
AEC executive S

themed topics, connecting over a
room for two de

Executive Education

actitioners, politicians and urban theorists today

ith our own faculty. Combining keynote lectures,

panel discussions, exclusive tours, and impactful

classroom experiences, each individual offering

crisscrosses methods, ideologies and

approaches. These courses take a “thinking out-
of-the-box” approach in order to equip

0 tS professionals with full matrix of ideas and

N sensibilities to make design matter.” BIM is one of

F ocus their t
five chosen topic areas: “this executive education

an d I n q u I r O r]/.( th program will showcase current best practices and
will invigorate the audience through an in-depth
future of

v

look into BIM disasters and successes. We will
demonstrate BIM implementations not only by
showcasing examples, but by also exploring
methods of reducing uncertainty and risk while
discussing economics, legal, and management
aspects. Finally, we will summarize actlonable

decision making tools for the owners, e into
h research at universities, and e in the power
atC U t = behind parametric design.” (Executive Education

marketing i ation) Done in conjunction with




Building

7

major hurdles.
between the

IM tools significantly widen the opportunities for interdisciplinary cooperation, allowing for a truly integr
design process. No single profession is going to be able t6 advance the capabilities of BIM wit
enthusiasm and cooperation from all of the participants.



When academia works more

e profession, the BIM
o’quickerand less
CAD revolution.

directly withk
revolution wi
painful than the

tion including both
tudents iIs the



