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Objectivos (tépicos)

Esta unidade curricular (UC) introduz uma perspectiva algoritmica do acto de projectar em arquitectura, design e urbanismo.
Sdo apresentadas as teorias mais divulgadas para a computagio com formas, bem como as principais técnicas para a sua
produgido. Os assuntos abordados incluem sistemas generativos - desenho paramétrico, gramiticas de forma e outros - e
produgio assistida por computador - sistemas subtractivos, aditivos, por corte e outros. Os conceitos bésicos da programagio siao
ensinados através de programagdo visual utilizando a ferramenta Grasshopper (GH) sob a aplicagio Rhinoceros. O objectivo
principal é a compreensiao do potencial das ferramentas computacionais na resolugdo de algumas especificidades do projecto de
arquitectura.

Conteudos Programaéticos / Programa

A UC tem um modulo principal e um médulo secundario. O médulo principal visa dotar os alunos dos conhecimentos basicos

necessarios ao desenvolvimento de ferramentas informaticas para apoio do proiecto. O seaundo médulo introduz os
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fundamentos da producdo assistida por computador, onde se incluem diversos sistemas de prototipagem rapida. As aulas
possuem uma componente tedrica e uma pratica. Na componente tedrica introduzem-se os temas basicos relacionados
necessarios ao desenvolvimento de sistemas generativos, incluindo a representacdo de conhecimento (desenho paramétrico,
gramaticas de forma, etc) e a programacdo de formas (expressées simbdlicas, estruturas de controlo, funcdes ciclicas, estruturas
de dados, etc), bem como temas de desenvolvimento (prototipagem rapida). Na parte pratica introduzem-se os rudimentos da
programagdo visual, explica-se o funcionamento do equipamento de prototipagem e apoiam-se os alunos na execugdo dos

exercicios fazendo uso dos meios de fabricacdo digital do Laboratério de Prototipagem Rapida (LPR).

Os conteldos tedricos da UC visam fornecer o aluno de um conhecimento geral sobre os meios e métodos existentes para a
abordagem computacional do projecto de arquitectura produzindo um glossario detalhado desses meios e métodos,
correlacionado-os com problemas de projecto tipo e a sua dimensdo tecténica formando a consciéncia de uma tecténica digital

que prepare os alunos para os futuros meios de construcdo e/ou fabricagdo.

Competéncias a adquirir pelo discente (tépicos)

Reconhecimento da l6gica algoritmica do projecto;
Reconhecimento de temas de projecto que se melhor se resolvem como um sistema de solugdes;

Aquisicdo de conhecimentos sobre os meios computacionais disponiveis para uma abordagem sistémica e algoritmica do

projecto;

Reconhecimento dos temas basicas da computagdo aplicada ao projecto nomeadamente, sistemas generativos (incluindo
desenho paramétrico, gramaticas de forma, etc) e a programacdo de formas (expressdes simbdlicas, estruturas de controlo,

fungdes ciclicas, estruturas de dados, etc.).
Aquisicdo de conhecimentos em programacao visual e modelagdo paramétrica (Grasshopper).

Aquisicdo de conhecimentos sobre as principais técnicas de fabricacdo digital e sobre a sua aplicacdo na construgéo e

fabricacdo em geral.

Aquisicdo de um glossario detalhado de meios e métodos de projecto e fabricacdo digital, correlacionado-os com problemas
de projecto tipo e a sua dimensdo construtiva formando a consciéncia de uma tecténica digital que prepare os alunos para os

futuros meios de construcdo e/ou fabricacdo.
Aquisicdo de experiéncia pratica de fabricacdo de objectos com os meios disponiveis no Laboratério de Prototipagem Rapida.
Compreensdo dos potenciais disponiveis na fabricagao digital para:

- apoio ao projecto (através da fabricagdo de maquetes, modelos a escala, pecas finais ou elementos mecanicos, encaixes,

etc)
- ou simplesmente para a exploragdo formal atravésda fabricacdo de modelos de exploracdo formal sucessiva;
- ou ainda para a apresentagdo de projectos finais.

Aquisicdo de uma consciéncia tecténica digital compreendendo as mais valias e limitagdes introduzidas pela fabricacdo digital
no projecto de arquitectura. Compreensdo do bindémio de tensdo entre a ampliagdo das possibilidades de representacdo/fabrico e

as limitagdes fisicas do fabrico.

Bibliografia Principal

e PAYNE Andrew, ISSA Rajaa. Grasshopper Primer. 2009.

e  KOLAREVIC Branko. Architecture in the Digital Age: Design and Manufacturing. Spon Press. 2003.

e POTTMANN Helmut et al. Advances in Architectural Geometry. Springer. 2010

e  WOODBURY Robert. Elements of Parametric Design. Routledge. 2010

. MITCHELL William, MCCULLOUGH, Malcolm. Digital Design Media. 2nd Ed. Van Nostrand Reinhold. 1995
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http://www.andrew.cmu.edu/org/tsunghsw-design/index.html

Bibliografia Complementar

MITCHELL, William, Robin Liggett and, Thomas Kvan, 1987, The Art of Computer Graphics Programming. Van Nostrand
Reinhold.

MCCULLOUGH, Malcolm, William Mitchell and Patrick Purcell, 1990, The Electronic Design Studio, Ed. MIT press.

LEACH, Neil, David Turnbull, Chris Williams, 2004, Digital Tectonics, Wiley-Academy.

BURNS, Marshall, 1995, Automated Fabrication, Prentice-Hall, New Jersey.

DUARTE, J.P. e Y. Wang, Automatic Generation and Fabrication of Designs, in Automation in Construction, 11/ 3 pp 291-302,

Elsevier Science, 2002.

STINY G, 1980, Introduction to shape and shape grammars, Environment and Planning B: Planning and Design 7 343-351.

HABRAKEN, John, 1972, El Disefio de Suportes, Gustavo Gili.

DUARTE, J.P. Towards the Mass Customization of Housing: the grammar of Siza’s houses at Malagueira, in Environment and
Planning B: Planning and Design 2005, volume 32 (3) May, pp 347-380.

BEIRAQ, José, 2012, CltyMaker, Designing Grammars for Urban Design, PhD Dissertation, TUDelft, Sirene Ontwerps, ISBN
978-1479355020, Rotterdam, Holanda.

htt p://www.infiniteskills.com/training/advanced-rhino-techniques.html

http://www.rhino3d.com/resources#tabs-5

http://v5.rhino3d.com/video/rhino-5-summary-of-improvements-and-new-features

Avaliacao (elementos e critérios)

A Uc Sera Dividida Em Aulas Tedéricas E Préticas Intercaladas Fornecendo Aos Alunos Progressivamente Os Conhecimentos

Necessarios Para Poderem Lidar Com A Componente Préitica Da Uc.

A Avaliagio Ocorre Em Epoca Normal E Em Epoca De Melhoria E Recurso.

Na Epoca Normal A Avaliacio Tera Como Base:

1. 5 Exercicios De Curta Duragdo Sobre Temas Basicos, Conducentes Ao Projecto Final;
2. Um Projecto Final Sintetizando Os Temas Basicos;

3. Uma Apresentacio Final;

4. Um Cartaz (Opcional).

A Classificagdo Final Resultard Da Seguinte Ponderagio:
1. 15%: Assiduidade E Participagao Nas Aulas;
2. 50%: Exercicios De Curta Duragéo;

3.35% Projecto Final.

Na Bimmra Na Mallhavia E Daciivena:
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A Avaliagio Na Epoca De Recurso Seri Efectuada Através Do Melhoramento Dos Trabalhos Desenvolvidos Na Disciplina.

Data de actualizacao

Ultima actualizacio em: quinta-feira, 1 de Agosto de 2013
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Estimated Workload

Goals (topics)

Total Workload: 140,0 Hours

This course (UC) introduces an algorithmic perspective on the act of designing in architecture, design and urbanism. Theories

are shown for computing with shapes, as well as the key techniques for their production. The subjects covered include generative

systems - parametric design, shape grammars and others - and computer-aided manufacturing - subtractive systems , additive

systems, cutting systems and others. The basic concepts of programming are taught through visual programming using

Grasshopper (GH) under the application Rhinoceros. The main objective is to understand the potential of computational tools in

solving some specificities of architectural problems.

Programmatic contents / Programme

The course has a main module and a secondary module. The main module aims to equip students with the basic knowledge

necessary for the development of tools to support design. The secondary module introduces the fundamentals of computer-aided
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manufacturing, which includes various rapid prototyping systems. The classes have a theoretical component and a practical one.
In the theoretical component students are introduced to basic issues related to the development of generative systems, including
knowledge representation (parametric design, shape grammars, etc) and programming shapes (symbolic expressions, control
structures, functions, cyclic structures data, etc). and development themes (rapid prototyping). In the practical part students are
introduced to the basic principles of visual programming, introduced to the basics of prototyping equipment. Support shall be
given to students in the execution of the exercises making use of the means of digital manufacturing at the Rapid Prototyping
Laboratory (LPR).

The theoretical course aims at providing the student with a general knowledge of the means and methods available for a
computational approach of architectural design producing a detailed glossary of these means and methods, correlating them with
problems of design forming a tectonic awareness of digital fabrication to prepare students for the future means of construction

and / or manufacture.

Competencies to be acquired by students (topics)

Recognition of algorithmic logic of design;
Recognition of design themes that are best solved as a system of solutions;
Acquisition of knowledge about the computational resources available for a systemic approach and algorithmic design;

Recognition of the basic themes of computational design encompassing generative systems (including parametric design,
shape grammars, etc.) nd programming shapes (using symbolic expressions, control structures, cyclic functions, data structures,

etc.).
Acquisition of knowledge in visual programming and parametric modeling (Grasshopper).

Acquisition of knowledge on key digital fabrication techniques and on their application in the construction and

manufacturing.

Building up a detailed glossary of means and methods of design and digital fabrication, correlating them with typical design
problems and construction forming the consciousness of digital tectonics to prepare students for the future means of

construction and / or manufacture.
Acquisition of practical experience manufacturing objects with the means available at the Laboratory of Rapid Prototyping.
Understanding of the potential available in digital fabrication for:
- Supporting design (through the manufacture of models, scale models, final models or mechanical elements, fittings, etc.)
- Or simply for formal exploration by successively manufacturing models;
- Or for the presentation of final designs.

Acquiring an awareness of digital tectonics comprising the gains and limitations introduced by digital fabrication in
architectural design. Understanding the tension between the binomial expansion of possibilities of representation / manufacturing

and the physical limitations of manufacture.

Main Bibliography

e PAYNE Andrew, ISSA Rajaa. Grasshopper Primer. 2009.

e  KOLAREVIC Branko. Architecture in the Digital Age: Design and Manufacturing. Spon Press. 2003.

e POTTMANN Helmut et al. Advances in Architectural Geometry. Springer. 2010

e  WOODBURY Robert. Elements of Parametric Design. Routledge. 2010

. MITCHELL William, MCCULLOUGH, Malcolm. Digital Design Media. 2nd Ed. Van Nostrand Reinhold. 1995

. LINDSEY, Bruce, Digital Gehry, Material Resistance Digital Construction, Birkhiuser, 2001
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Additional Bibliography

MITCHELL, William, Robin Liggett and, Thomas Kvan, 1987, The Art of Computer Graphics Programming. Van Nostrand
Reinhold.

MCCULLOUGH, Malcolm, William Mitchell and Patrick Purcell, 1990, The Electronic Design Studio, Ed. MIT press.

LEACH, Neil, David Turnbull, Chris Williams, 2004, Digital Tectonics, Wiley-Academy.

BURNS, Marshall, 1995, Automated Fabrication, Prentice-Hall, New Jersey.

DUARTE, J.P. e Y. Wang, Automatic Generation and Fabrication of Designs, in Automation in Construction, 11/ 3 pp 291-302,

Elsevier Science, 2002.

STINY G, 1980, Introduction to shape and shape grammars, Environment and Planning B: Planning and Design 7 343-351.

HABRAKEN, John, 1972, El Disefio de Suportes, Gustavo Gili.

DUARTE, J.P. Towards the Mass Customization of Housing: the grammar of Siza's houses at Malagueira, in Environment and
Planning B: Planning and Design 2005, volume 32 (3) May, pp 347-380.

BEIRAQ, José, 2012, CltyMaker, Designing Grammars for Urban Design, PhD Dissertation, TUDelft, Sirene Ontwerps, ISBN 978-
1479355020, Rotterdam, Holanda.

htt p://www.infiniteskills.com/training/advanced-rhino-techniques.html

http://www.rhino3d.com/resources#tabs-5

http://v5.rhino3d.com/video/rhino-5-summary-of-improvements-and-new-features

Assessment

The Course Will Be Divided Into Interspersed Theoretical And Practical Classes Providing Students With The Necessary

Knowledge To Progressively Deal With The Practical Component Of The Course.

The Evaluation Occurs In Two Seasons: Regular (Epoca Normal) And In Recourse Or Improvement Season (Epoca De Recurso

/ Melhoria).

In The Regular (Normal) Season Evaluation Will Be Based On:

1. 5 Short Exercises On Basic Issues, Leading To The Final Design;
2. A Final Design Synthesizing All The Basic Themes;

3. A Final Presentation;

4. A Poster (Optional).

The Final Result Of The Following Weighting:
1. 15%: Attendance And Participation In Class;
2. 50%: Short Exercises;

3. 35%: Final Design.

At The Improvement And Recourse Season:
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