—
L —_

MITLibraries

Curating Architectural 3D CAD Models
FACADE

Future -proofing Architectural
Computer -Aided Design

Tom Rosko

Head, Institute Archives & Special Collections

MIT Libraries

Society of American Archivists Meeting In conjunction with:
Architectural Records Roundtable, August 12, 2009 MiT  SA+P

Department of Architecture

© MIT



—
L —_

MITLibraries
Problem Statement

A Current architectural data is being lost.
A CAD (3D) is complex!

A Highly proprietary, non  -standard,
backwards incompatibilities, obsolescence
of software and formats

A 3D digital preservation new territory
A Lack of tools, standards, approaches

August 12, 2009 © MIT SAA, Architectural Records Roundtable 2



—
————

MITLibraries
FACADE Project

A IMLS grant
A 2-year (Sept. 2007 i Sept. 2009)

http://facade.mit.edu
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http://facade.mit.edu/

MITLibraries
FACADE Project Staff

A William Reilly (wreilly@mit.edu)
A Technical Projects Manager, MIT Libraries

A MacKenzie Smith
A Associate Director for Technology, MIT Libraries

A Ann Whiteside

A Head, Rotch Library for Art and Architecture,
MIT Libraries

A  William Mitchell

A (former) Dean, MIT School of Architecture and
Planning
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FACADE Project Proposal

A Develop optimal long -term archiving
strategy for digital architectural data

A Especially 3D CAD models

A Demonstrate in DSpace digital archive
A With SIMILE user interface discovery tools
A Use Frank Gehry MIT Stata Center
dataset
A Advanced 3D CAD tool CATIA
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Architecture Data Producers:
the landscape

August 12, 2009 © MIT SAA, Architectural Records Roundtable 6



Data Producers: MITLibraries
Architecture Firms

A Technology
A Design
A Communications, Management
A 3D CAD increasing in complexity
A iBl M0 recent initiative (Build
Modeling)
A Lacking standards for use, naming, interoperation
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What are Firms Doing, MITLibraries

re. CAD, digital data?

A Not So Good (status quo):

A Creating lots more CAD every day, but
unorganized

A Continuing to rely on proprietary formats for
current and mid -term purposes

A Not archiving for long  -term
A

Not preparing (donot
for archive

Kk n ow
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What are Firms Doing,
re. CAD, digital data?

A Good (progress):
A (Beginning to) recognize the issues
A Attempting to make data interchange
standards work

A Trying to embrace BIM: richer CAD might
aid interchange efforts, heighten need for
longer -term archive solution
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Data Consumers:
Audiences

MITLibraries

A Practice (Architects, Designers, Engineers)
A Research (Historians, Scholars)
A Teaching (Instructors, Students)

A General (Public, Casual)
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Use Cases Blue signifies future use cases

A Practice (Architects, Designers, Engineers)
A (Internal) Perform current work; re -use recent work
A (External) Data interoperation with partner firms
A (ARead Onlyo) Consult own worKk
A Research (Historians, Scholars)
A (Design) Study history of desi
A (Business) Study process, techniques, economics
A Teaching (Instructors, Students)
A (Design) Study history of desi
A (Practice) Study models to learn, extend CAD
A (Computation) Capabilities, constraints, on design
A  General (Public, Casual, Educational)
A Study architectural history; view buildings, designs
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MITLibraries
Audiences Consulted

A Advisory Board

Architectural historian

3D engineer

World cultural heritage
Architecture faculty

Practicing architects

CAD researcher

Architecture CAD platform CIO
Architecture IT consultant

T I>» > I>» I>» > I>» I
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Audiences Consulted

MITLibraries

A MIT School of Architecture Faculty and
Students

A Architecture firms (architects and
librarians)

DCC 3D preservation seminars
AlA Congress workshops
CAD vendors discussions

: P
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MITLibraries

The Content (Data)
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Datasets for Project

MITLibraries

A Frank Gehry, MIT Stata Center
A Cambridge, Mass. (2004)
A CATIA

A Moshe Safdie, U.S. Institute of
Peace

A Washington, D.C. (2009)
A  Revit

A Thom Mayne, Caltrans
A Los Angeles, Calif. (2004)
A Microstation
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Data and nMet ao Da

A 10Ks of files A File system i e

>

A 10s of Gbs Almost no
A 100+ file metadata
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Entire data set

MITLibraries

Entire architecture/design project

> > > > >

~N

A

’”N

A

Initial sketches

3D CAD models, 2D CAD drawings
Formal outputs (e.g. client presentations)
Correspondence, RFls, ASls, etc.

Consultant reports, obligatory certificates,
documents

Images, video, other media files

Every client issuance
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3D CAD

MITLibraries

AData Formats: Standards: CAD Tools
APreservation Strategies

August 12, 2009

© MIT SAA, Architectural Records Roundtable 19



MITLibraries
Terminology: Geometry

A NURBS i Non —
Uniform Rational Basis P “'-3'1,,5__
Splineso f e

Freeform curves,
surfaces. Weighted points

A . http://en.wikipedia.org/wiki/Nurbs
A MeSh Collection of http://en.wikipedia.org/wiki/Polygon_mesh

vertices, edges and faces
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August 12, 2009 © MIT SAA, Architectural Records Roundtable 20


http://en.wikipedia.org/wiki/Nurbs

MITLibraries
Terminology: Parametric

[$]caTia v5 - [Analysis 1.CATAnalysis]

nstavt TeamPDM  File  Edit  Wiew Insert  Tools  Window Help ; ~
, _ NFeat ur e

A Parametric .
e VS. just
C AT I A = Results -> G:\CatTemp' Analysisl .CATAnalysisResults o) 4}( u nd erlylng

= Computations -> G:\CatTemp'Analysis1 CATAnaIy5|5C0mputatlonsgaéy‘ K1 «-a:-;_
d geometry

V‘\
‘e Link.1 -> > D:\kmm‘Holland\SS1-232-001-01.D Propeller .CATPart \J‘
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R eVIt ==\ Finite Element Model 419“
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A~ - Nodes and Elements

A M i C rostati O n J" 4F OCTREE Tetrahedron Mesh.1 : $51-232-001-01

Local Mesh Size.1

A
A

Local Mesh Size.2
X El'; Properties.1
L 4% Solid Property3D.1

4. Static Case

A Non-
Parametric
A Rhino

A Maya Freeform
surface

model |

M Restraints.1
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3D CAD Systems in Architecture

A Dassaul t S\yYATIAe nfStadadCenter)
A Aut odeRekitbs (U.S. Inst. Peace)
A Bent | Bligr@dSstion (Caltrans)

A Varyin parametric modeling v. inert geometry support

A Vary in complex ( NURBS) v. simple geometry (  Mesh)
support

How CAD products encode geometric and parametric
models is unique and proprietary

A Project deliverable: format representation information
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Data Exchange Formats
A  Open, Standards -Based Blue signifies formats under study
A Model Information
A STEP (ISO 10303)
A IFC (ISO 16739) A Various Industry
A Geometry Information Data Exchange
A IGES Solutions
A VRML A Navisworks
E=sh A Collada
A Display formats (generally ’?‘ EXE AN
available) A DWG/DGN
A 3D PDF A Viewers
A Flash A &
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NViewlingo of dat a
Alnnative -f or mat with user 0:¢
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3 Derivative Formats: MITLibraries
IGES, STEP, 3D -PDF

‘000 _ GATES_GEOMETRY.igs | o006 ¥ CATES_GEOMETRY.pdf (& ]
START RECORD GO HERE. S 1 ] s
* i Find o
L O &
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6606 _ GATES_GEOMETRY.stp
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HEADER ;
FILE_DESCRIPTIONC('CATIA VS STEP Exchange'),'2;1');
FILE_NAME('C:M\\_files\\FACADEAN\3dfileto3dpres\\stata.stp', '2008-05-27T16:34:13+20
B0°,("none"),("none"), "CATIA Version 5 Release 16 (IN-1@)', "CATIA VS STEP
- | APZ@3', 'none');
FILE_SCHEMAC(' CONFIG_CONTROL_DESIGN'));
ENDSEC;
/* file written by CATIA V5R16 */
DATA;
#5=PRODUCT('Partl", "', "', (#2) ;
Line: 5 Column: 145 0 Plain .Text I : ) ¥ Tah15;ze:‘ 4 :‘ = v LTy 2 )
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MITLibraries
IFC Viewer: Solibri
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MITLibraries
3D PDF: Quick Look

R — - [ o l=h
X | Transparent Bounding Box
v Solid

| Transparent
Solid Wireframe
Illustration
Solid Outline
Shaded Illustration
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Bounding Box Solid
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3D Model Interactivity

If CAD software only exports Inert geometry,
the original parametric model is lost I le.
the preservable artifact is not authentic

Does that matter ? To the project
audi enceéeprobtad| ys @aape ¢

A Doesnodot fully represent desi
A Can recreate a parametric model later
A Can manipulate the model view (e.g. 3D PDF)
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How to sort through and
manage all that data?
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The Project Work and Tools

AProject Information Model, Workflow
AMet adata, fACurators Wor
ADSpace Archive
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MITLibraries

Managing the data intellectually

August 12, 2009 © MIT SAA, Architectural Records Roundtable 31



MITLibraries
Ontology

Working from BIM Idea
Created a project information model utilizing RDF

RDF: Resource Description Framework
http.//lwww.w3.0rg/RDF/

An ontology system using XML to exchange
knowledge on the Web (part of the semantic
web movement)
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PIM - Project Information Model

Entire architecture/design project
Initial sketches

3D CAD models, 2D CAD drawings
Formal outputs (e.g. client presentations)

> >» >» >

Correspondence, RFls, ASls, etc.

>

Consultant reports, obligatory certificates, documents

>

Images, video, other media files

)

Every client issuance

Linked togetherina  relationship map
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FA.C.A.D.E.

the Project Information Model
all the available data - 2d, 3d and construction

sort and classii

Project Information Model / ONTOLOGIES

‘administration (RFI's, change orders) - and map their relations. Model this
asan ontolo%y that can be called in an environment such as DSpace or the

semantic we

_this formailzation of building components is required so that they can be
linked/represented in a predictable structure. In this manner, a reasoning
methodology can be applied to other works.

Moshe Safdie Associates, Institute of Peace Gehry Partners, Stata Center

| systematics / hierarchies

ex. 1 | incomplete)

=project=
<issue=

<3D=
=revisions=

=2D=
=sheets>

=consultant coordination=

CLIENT

Bidding

CONSULTANTS

@il

© contractual(?)
code/cost

| PIM representations

* F. Gehry establishes and maintains his own
contract separate from Gehry Partners

[ workflow |
| hierarchies  example ontology mapping
directories architectural _element _office building —
_(3d, 2d, renderings) _instance _admin suite
consultants _Class _senior, executive,
_(struct, mech, etc) support,...
minutes _attributes _arch'l, struct., mech, ;lMect
energy efficiency, ... roj
files 3d model ¢ _relations _issue sets Information
—exterior cladding _events _evaluation Model
reference files (cliant revievy.
data e code compliance
_assemblies cost analysis)
_mat’l specs

_cost spreadsheet

|_organization modules |




PIM ontology

MITLibraries
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