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• Forma

• Definição da geometria – malha; 
camadas.  

• Material

• Método construtivo

• Suportes – condição de contorno

• Detalhes de conexão

• Tipo de revestimento

• Técnica de análise estrutural

Livro: 
https://www.amazon.com/Innovative-
Surface-Structures-Technologies-
Applications/dp/B01JXU9BTS/ref=asap_bc?
ie=UTF8

Innovative Surface Structures: Technologies and Applications by Martin Bechthold

https://www.amazon.com/Innovative-Surface-Structures-Technologies-Applications/dp/B01JXU9BTS/ref=asap_bc?ie=UTF8


• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estr.

Mannheim Multihalle – foto2Mannheim Multihalle – foto 1

https://www.google.com.br/imgres?imgurl=http%3A%2F%2Fwww.wooddays.eu%2Ftypo3temp%2Fpics%2F20d974d67a.jpg&imgrefurl=http%3A%2F%2Fwww.wooddays.eu%2Fen%2Farchitecture%2Fbest-practice-architecture%2Fdetail%2Fmultihalle-mannheim%2F&docid=EMVWKorHadak_M&tbnid=2WWquy__R9sa-M%3A&vet=10ahUKEwjXs5DuurrbAhXDC5AKHQtQARUQMwg8KAYwBg..i&w=821&h=600&bih=718&biw=1526&q=mannheim%20multihalle&ved=0ahUKEwjXs5DuurrbAhXDC5AKHQtQARUQMwg8KAYwBg&iact=mrc&uact=8
http://www.smdarq.net/blog/case-study-mannheim-multihalle/


• Uma camada

• Pouco espaço para instalar 
equipamentos

• Flexível em relação a flexão fora do 
plano

• Mais suscetível a flambagem global

• Menos material

• Dupla camada (ou mais)

• Tem espaço entre as camadas para 
instalar equipamentos (luz, 
tubulação de ar, etc.)

• Resistência a flambagem global 
elevada

• Flambagem normalmente aparece 
em forma de flambagem local, com 
nós rotacionados 

• Maiores vãos

• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estr.

https://www.tripsavvy.com/treasures-of-the-british-
museum-1661292

http://geometrica.com/en/architectural

https://www.tripsavvy.com/treasures-of-the-british-museum-1661292
http://geometrica.com/en/architectural


• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estrut.

https://www.amazon.com/Shell-
Structures-Architecture-Finding-
Optimization/dp/0415840600

Imagem com malha quadrangular e triangular
do livro Transparent Shells
Por Hans Schober

Link para livro

Shell Structures for Architecture

https://www.amazon.com/Shell-Structures-Architecture-Finding-Optimization/dp/0415840600
https://www.google.com.br/imgres?imgurl=http://t1.gstatic.com/images?q%3Dtbn:ANd9GcRcvdUidpHiIjRcuifqLRYkyNH3oh_s9mmyyC7ZWOMllRS_cb_a&imgrefurl=https://books.google.com/books/about/Transparent_Shells.html?id%3DLwSmCgAAQBAJ%26source%3Dkp_cover&h=900&w=700&tbnid=cS5gfNA_FLXU2M:&q=transparent+shells&tbnh=160&tbnw=124&usg=__Wh3dEQpB6LHaUVOG3zAzU7wdCxI%3D&vet=10ahUKEwiL7vebvLrbAhVBIJAKHZoADQcQ_B0IkgEwDw..i&docid=WRb5f-jPNdZ8cM&itg=1&sa=X&ved=0ahUKEwiL7vebvLrbAhVBIJAKHZoADQcQ_B0IkgEwDw
https://www.google.com.br/imgres?imgurl=http://t1.gstatic.com/images?q%3Dtbn:ANd9GcRcvdUidpHiIjRcuifqLRYkyNH3oh_s9mmyyC7ZWOMllRS_cb_a&imgrefurl=https://books.google.com/books/about/Transparent_Shells.html?id%3DLwSmCgAAQBAJ%26source%3Dkp_cover&h=900&w=700&tbnid=cS5gfNA_FLXU2M:&q=transparent+shells&tbnh=160&tbnw=124&usg=__Wh3dEQpB6LHaUVOG3zAzU7wdCxI%3D&vet=10ahUKEwiL7vebvLrbAhVBIJAKHZoADQcQ_B0IkgEwDw..i&docid=WRb5f-jPNdZ8cM&itg=1&sa=X&ved=0ahUKEwiL7vebvLrbAhVBIJAKHZoADQcQ_B0IkgEwDw


• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estrut.

• Madeira

• Bambu

• Metálico 

• aço, alumínio

• Compósitos

• Fib. vidro/carbono

Imagens do artigo do Periódico da IASS – entrar em contato caso queira ler
Active Bending and Tensile Pantographic Bamboo Hybrid Amphitheater Structure
Por M. Seixas, J. Bina, P. Stoffel, J. L. Ripper, L. Moreira, K. Ghavami



• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estrut.

https://www.youtube.com/w
atch?v=6flPMmNxUVA

Vídeo da gridshell sendo 
elevada com o 
pneumático:

https://www.structuresjournal.org/article/S2352-
0124(15)00055-7/fulltext

https://www.researchgate.net/figure/Tole
do-gridshell-20-in-Naples-Italy-2014-
Simulation-of-the-forming-process-by-
DR_fig5_277604591

https://www.youtube.com/watch?v=6flPMmNxUVA
https://www.structuresjournal.org/article/S2352-0124(15)00055-7/fulltext
https://www.researchgate.net/figure/Toledo-gridshell-20-in-Naples-Italy-2014-Simulation-of-the-forming-process-by-DR_fig5_277604591


Sistema das empresas Triodetic e Geometrica
• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estrut.

http://geometrica.com/en/architectural

https://www.slideshare.net/kaiwan1
996/spaceframe-and-prefabrication

http://geometrica.com/en/architectural
https://www.slideshare.net/kaiwan1996/spaceframe-and-prefabrication


Tag

• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estrut.

https://vimeo.com/102565601

https://vimeo.com/102565601


Museu Soumaya
no México

https://aedesign.wordpress.com/2014/09/15/museo-
soumaya-mexico-city-mexico/

Fotos de construção da Geometrica...

https://aedesign.wordpress.com/2014/09/15/museo-soumaya-mexico-city-mexico/


MERO

Outras conexões

Unistrut

Nodus



Nós com uso de fabricação digital / manufatura aditiva

http://www.sial.rmit.edu.au
/portfolio/smartnodes/

https://www.ucl.ac.uk/ucl-press/browse-books/fabricate

Nó impresso em 3D do estádio. Pode baixar PDF de 
graça do site da conferencia.

https://theneueguild.com/portfolio-item/bsa-make-tank/

http://www.sial.rmit.edu.au/portfolio/smartnodes/
https://www.ucl.ac.uk/ucl-press/browse-books/fabricate
https://theneueguild.com/portfolio-item/bsa-make-tank/


• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estr.

http://thinkshell.fr/hybrid-structural-skin/

http://thinkshell.fr/hybrid-structural-skin/


• Modos de flambagem

• Flambagem global

• Distribuição global

• Distribuição local

• Flambagem local de um 
elemento

• Flambagem local no elemento

• Rotação nodal

• Forma

• Suportes

• Camadas

• Malha

• Material

• Método 
construtivo

• Conexão

• Revestimento

• Análise estr.

https://www.youtube.com/wat
ch?v=VPSw3dRE6xQ&t=2553s

Palestra do Chris Williams

https://www.youtube.com/watch?v=VPSw3dRE6xQ&t=2553s


Stansted airport, LondonEXEMPLOS



Obs. Altura da seção transversal é 
proporcional ao raio de curvatura 
que se deseja dar ao domo. 

http://carpenteroakandwoodland.com/
project/orangery-gridshell/

Historic orangery

http://carpenteroakandwoodland.com/project/orangery-gridshell/


https://inhabitat.com/go
rgeous-bamboo-
gridshell-combines-
cambodian-design-with-
mathematical-forms/

SUPERFÍCIE
MINIMAL DE 

ENNEPER

https://inhabitat.com/gorgeous-bamboo-gridshell-combines-cambodian-design-with-mathematical-forms/


Buckminster Fuller

http://casadomogeodesico.com.br/

http://casadomogeodesico.com.br/


http://hgmerz.com/en/projects/porsche-wb

http://static.dezeen.com/
uploads/2012/08/dezeen
_Porsche-Pavillon-by-
HENN_22_1000.gif

PORSCHE PAVILION
Monocoque
Material: Stainless steel plate 10-30 mm

the pavilion cantilevers 25m over the 
lagoon’s water surface in front

http://www.henn.com/de/research/monocoque-shells

http://hgmerz.com/en/projects/porsche-wb
http://www.henn.com/de/research/monocoque-shells


https://commons.wikimedia.org/wiki/File:Vick
ers_Wellington_Ia_N2980_R_(6912807903).jpg

Crashed into Loch Ness on 31st December 
1940 with no loss of life and sank. Recovered 
on 21st September 1985 in remarkable 
condition. Amazingly, the nav lights still 
worked! Restored over 12 years to this 50/50 
condition. It is a complete airframe, partly 
covered, but still showing damage caused in the 
crash, such as the propeller blades. Brooklands
Museum. 14-6-2011

'LOCH NESS WELLINGTON’

https://commons.wikimedia.org/wiki/File:Vickers_Wellington_Ia_N2980_R_(6912807903).jpg


http://channel.nationalgeographic.com/mars/

https://www.wi
red.com/2016/
10/how-we-
will-get-to-
mars/

MARS – (NATGEO/NETFLIX)

http://channel.nationalgeographic.com/mars/
https://www.wired.com/2016/10/how-we-will-get-to-mars/


https://www.digitaltrends.com/cool-tech/mars-simulation-
end/#/8

https://www.digitaltrends.com/cool-tech/dubai-mars-city/

MARTE NO 
HAVAI

MARTE EM
DUBAI

Só uma camada?

https://www.digitaltrends.com/cool-tech/mars-simulation-end/#/8
https://www.digitaltrends.com/cool-tech/dubai-mars-city/


Heydar Aliyev Cultural Center (ZHA)

• Conexões, barras, painéis de impermeabilização e painéis da 
fachada: várias peças únicas.

• Se a fabricação é automatizada: o tempo para fazer uma peça é 
o mesmo para fazer outra diferente.

• Se a quantidade de encaixes necessária é a mesma: tanto faz se 
são iguais ou não. (desde que tenha um grupo treinado)

http://www.zaha-hadid.com/architecture/heydar-aliyev-
centre/

https://www.designboom.com/architecture/zaha-hadid-
heydar-aliyev-cultural-centre-progress/

http://www.zaha-hadid.com/architecture/heydar-aliyev-centre/
https://www.designboom.com/architecture/zaha-hadid-heydar-aliyev-cultural-centre-progress/




https://www.facebook.com/bahar.zirakneja
d/videos/10157454217137796/

https://www.youtube.com/watch?v=-B90gAMeazg

https://www.facebook.com/bahar.ziraknejad/videos/10157454217137796/
https://www.youtube.com/watch?v=-B90gAMeazg

