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Class Summary

Two points of marriage in the 

research - Pedagogy and Practice:

 A methodology within a BIM 

environment to inform the design 

process.

 Simulation analysis

 Revit hub

 Bowling Balls and Boats:

 The Analytical vs. The Visceral
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Learning Objectives:

At the end of this class, you will be able to:

 Understand the process of modeling with the structural tool set in Revit.

 Apply structural simulation tools as part of a design process.

 Modifications and enhancements that a simulation process can create in 

learning structural design.

 Understanding, reading, and applying simulation data as part of a design 

process.
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-dave. is:

 Assistant Professor of Architecture at Drury University – Hammons 

School of Architecture

 Passionate about education (in the blood)

 10 Years of digital design instruction

 15 years of practice, couple of design awards…yadda yadda yadda

 Career in 3d/digital design took me through the professional use of:  

FormZ®, TrueSpace®, AutoCAD®, Lightwave®, SketchUp®, Autodesk 

Revit®, 3ds Max®, and Project Vasari®  

 Digital Design Philosophy:
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A Digital Design Pedagogy:
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The Model Within a Digital Design Pedagogy:

 Thinking about Space in 

Space(s).

 Blank Screens = Blank 

Thoughts.

 Design Criticality.

 Think.Experiment.Design.Play.

 “…inspiration space, in which 

insights are gathered from every 

possible source; an ideation 

space, in which those insights are 

translated into ideas; and an 

implementation space, in which 

the best ideas are developed…”

 Tim Brown (2009) 

“Games are the most elevated form of 

investigation.”

Albert Einstein
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Relevance - Design Thinking with Analytical Data:

 Phil Bernstein, FAIA: The Pedagogy of Analysis (Research Focus):

 Structural Simulation.

 Behavioral Simulation (the next one).

 Now:  Coming:  Change:
 Predesign Building Simulation.
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Structural Design Thinking:
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Design Tools:

 Ching (1979):  Architecture:  

Form Space and Order.

 Three elemental formal tools:

 Space.

 Enclosure.

 Structure.
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Three Realms of Structural Thinking:

 What structural education for architects has been:

 The resultant of the process:  Passive Aggressive 

Design Thinking.

 Three Realms:

 1: Rigid Body Statistics 

and deformable body 

engineering mechanics:

 Reactions. 

 Shear and Moment.

 Section Modulus.

 2:  Material Design 

and Analysis:

 Preliminary Member 

Size.

 Beam Lateral Buckling.

 Column Slenderness.

 3:  Building Stabilization:

 Rigid and Braced 

Buildings.

 Centers of Lateral 

Forces and Stiffness.
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Three Realms of Structural Thinking:

Rigid Body Statistics and deformable 

body engineering mechanics:

 :
 The design of structural members through the 

simulation of uniformly distributed loads on beams 

and columns.

 The process starts at the Pre-Design Level 

(Massing), and is data that should be incorporated 

into the Building Program Documentation.

 The data will inform the materiality, form, and 

establish potential constraints. 
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Three Realms of Structural Thinking:

Santiago Calatrava:
 “If we consider engineering an 

art – as I believe it is – and if we 

go back to a time when there 

was no difference between the 

art of architecture and the art of 

engineering…then we can 

consider that it is in ourselves, 

and especially in the new 

generation, that a rebirth of art 

happens.”
 MIT Lectures (2002)  Transformative and transforming stage backdrop for the NY Ballet by Calatrava.  Image Source:  

http://architecturelinked.com/profiles/blogs/calatrava-and-the-nyc-ballet
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Three Realms of Structural Thinking:

Material Design and 

Analysis:
 Proportioning of a cross-sectional 

profile of a beam or column.

 Study should be performed early in 

the schematic design phase to:

 Establish scale of structure.

 Resolve unnecessary complexity.

 Introduce an understanding of 

structural attributes during design 

formation.
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Three Realms of Structural Thinking:

From Ove Arup to Walter Gropius:

 “the conceptual process (is) a total entity, form, 

structure and economy being inseparable within 

it….Education of architects, engineers, and artists 

alike must then, first of all, be directed towards 

understanding and accepting the collaborative 

process….Within this process the final control will 

fall to that individual who has the broadest scope 

and is willing to accept from his teammates 

everything which can enrich the total conception.”

 Image Source:  http://www.dhub.org/ove-arup-

masterbuilder-of-the-twentieth-century/
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Three Realms of Structural Thinking:

Rigid and Braced 

Buildings:
 Resolution of the building 

structure through beam, column, 

and wall connectivity.

 Study completed during 

schematic design and design 

development.

 Iterative study on the relationship 

between structure, space, and 

form.
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Structural Thinking:

Futures:
 Iterative parametric 

structure building on free 

form massing models.

 Multiple material/method 

studies and analysis running 

in parallel.

 Real-time simulation.

Rafael Bras: 
 “The divorce of architecture and 

engineering is long standing and 

now, at least in the United States, 

almost ubiquitous.  This divorce 

injures both parties.  The 

ambition of architects to build well 

is diminished.  Engineering 

becomes formulaic and 

uncomprehending of its social, 

environmental, and aesthetic 

dimensions.”
 Image Source – From James Kunstler’s Famous TED Talk Rant – How Bad Architecture Wrecked 

Cities:  http://www.ted.com/talks/james_howard_kunstler_dissects_suburbia.html

 Image Source: http://revitstructureblog.wordpress.com/2011/11/24/project-structure-

generator/structure-in-rs2012/ 
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Sources:

 Autodesk:  http://bimcurriculum.autodesk.com/overview/autodesk-structural-engineering-

curriculum

 Bernstein, Phil (2010) Autodesk Yale BIM Symposium

http://www.youtube.com/watch?v=WS_eqPkNmfs

 Bernstein, Phil (2012) ACSA 100. http://prezi.com/ugtanoi1i3ke/asca-futures-presentation/

 Brown, Tim (2009) Change by Design.

 Ching, Francis D.K. (1979) Architecture: Form, Space and Order.

 Jones, Peter (2006) Ove Arup Masterbuilder of the Twentieth Centuary.

 Lewis, Cecilia Kausel and Ann Pendleton-Jullian, editors (2002) Santiago Calatrava –

Conversations with Students.

 Kuntsler, James (2007) How Bad Architecture Wrecked Cities 

http://www.ted.com/talks/james_howard_kunstler_dissects_suburbia.html

 Process Architecture: Number 23 (1981) Pier Luigi Nervi.

http://bimcurriculum.autodesk.com/overview/autodesk-structural-engineering-curriculum
http://www.youtube.com/watch?v=WS_eqPkNmfs
http://prezi.com/ugtanoi1i3ke/asca-futures-presentation/
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