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Krifteplan 1 cm £ 1 kN
Force diagram 1 cm £ 1 kN
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Combined arch-cables
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Lageplan 1:100
Form diagram 1:100

Krifteplan 1 cm £ 1 kN
Force diagram 1 cm £ 1 kN
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Combined arch-cables
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Combined arch-cables
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Combined arch-cables
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Combined arch-cables

Sir John Fowler, Sir Benjamin Baker: Forth Bridge, South Quennsferry, 1890
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Combined arch-cables
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Combined arch-cables

A. Fried: Rip-Bridge, Woy-Woy, Australien, 1971
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Zusammengesetzte Bogen-Seil-Tragwerke

Combined arch-cables
E R{= 950 kN/m*500 m = 475 MN E R,= 950 kN/m*1'000 m = 950 MN E
\ \ \
BN NN RN
! 500 m . 1000 m 5 500 m !
D

Ry= 950 kN/m *500 m = 475 MN

A

Lageplan

Form diagram

| /

FT T T 9aaq=950kNm

200 m

Krifteplan

Force diagram
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Combined arch-cables

R,= 950 kN/m*500 m = 475 MN

R,= 950 kN/m*1'000 m = 950 MN

Ry= 950 kN/m *500 m = 475 MN
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Lageplan

Form diagram

FT T T 9aaq=950kNm

200 m

Krifteplan

Force diagram
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Combined arch-cables

B A Kopf
Schwanz : A
Schwanz Kopf

D®Arcy W Thomson, ,,On growth and form*®, 1917
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Combined arch-cables

Durchlauftriger

Continnous beam
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Combined arch-cables
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Eisenbahnbriicke, Riga, Lettland, 1914
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Combined arch-cables

Durchlauftriger

Continnous beam
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Combined arch-cables
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Heinrich Gerber: Hassfurt Briicke, Hassfurt, 1867
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Combined arch-cables

Durchlauftriger

Continnous beam



Bogen-Seil-Tragwerke

Arch-cable structures

>>

Tragwirkung einfacher Bogen-Seil-Tragwerke

Structural behaviour of simple arch-cable structures

Autlagerbedingungen
Support conditions

Aufteilung der dusseren Lasten
Distribution of external loads

Formfindung eines tiberspannenden Bogen-Seils
Form-finding of a spanning arch-cable

Konsolenartige Bogen-Seil-Tragwerke
Cantilevering arch-cable structures

Geometrische Variation
Geometric variation

Zusammengesetzte Bogen-Seil-Tragwerke
Combined arch-cables

Fallbeispiele

Case studies
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R. Brosi & Obrist and Partner, Peter Rice: Bus station Chur, 1992
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Cuase studies
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Lageplan 1:100 Krifteplan 1 cm £ 1 kN

Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies
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Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

R. Brosi & Obrist and Partner, Peter Rice: Bus station Chur, 1992
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Cuase studies

Robert Maillart: Magazzini Generali, Chiasso, 1924
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Cuase studies
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Robert Maillart: Lagerhaus Magazzini Generali, Chiasso, 1925
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Cuase studies
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Cuase studies
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Cuase studies
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Cuase studies
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Cuase studies
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Robert Maillart: Lagerhaus Magazzini Generali, Chiasso, 1925
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Cuase studies

eQ: Constant-force gable truss

Form Diagram

S S U O

http://wwwblock.arch.ethz.ch/eq/drawing /view/26

Force Diagram

offsetReactionForces = 0.75

%
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http://www.block.arch.ethz.ch/eq/drawing/view/26
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Cuase studies

eQ: Freeform truss

Form Diagram

http://wwwblock.arch.ethz.ch/eq/drawing /view/52

Force Diagram

parabola = 0.2

e

sine = 0.7
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http://www.block.arch.ethz.ch/eq/drawing/view/52
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Norman Foster, Michel Virlogeux: Viaduct de Millau, Aveyon, 2004



Fallbeispiele

Cuase studies

Foster+Partners, Michel Virlogeux: Millau Viaduct, nahe Montpellier, France, 2004
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Cuase studies

Lageplan 1:100 Krafteplan 1 cm £ 1 kN
Form diagranm: 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

DR

Lageplan 1:100 Krafteplan 1 cm £ 1 kN
Form diagranm: 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies
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Lageplan 1:100 Krafteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies
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Lageplan 1:100 Krafteplan 1 cm £ 1 kN
Form diagranm: 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

Lageplan 1:100 Krafteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN



Fallbeispiele 144

Cuase studies

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

Lageplan 1:100
Form diagram 1:100

Krifteplan 1 cm £ 1 kN
Force diagram 1 cm £ 1 kN
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Cuase studies

eQ: Fan-harp bridge

Form Diagram

16

http://wwwblock.arch.ethz.ch/eq/drawing /view/21

Force Diagram
........... 6
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Y 4
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F
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Y
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http://www.block.arch.ethz.ch/eq/drawing/view/21
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Cuase studies

Christian Menn: Sunnibergbriicke, zwischen Klosters und Serneus, 2005
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Cuase studies

Christian Menn: Sunnibergbriicke, zwischen Klosters und Serneus, 2005
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Cuase studies

Santiago Calatrava: Alamillo Bridge, Sevilla, 1992
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Cuase studies

eQ: Cantilevered fan bridge

Form Diagram Force Diagram

offsetReactionForces = 4

e

http://wwwblock.arch.ethz.ch/eq/drawing /view/22
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Cuase studies

Foster+Partners: Renault Distribution Center, Swindon UK, 1983
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Cuase studies

Foster+Partners: Renault Distribution Center, Swindon UK, 1983
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Cuase studies

Foster+Partners: Renault Distribution Center, Swindon UK, 1983
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Cuase studies

Foster+Partners: Renault Distribution Center, Swindon UK, 1983
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Cuase studies

G G V
y y B ||
G
111G
._’
D
o A AS A
A B C D
Y y

Foster+Partners: Renault Distribution Center, Swindon UK, 1983
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Foster+Partners: Renault Distribution Center, Swindon UK, 1983
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Foster+Partners: Renault Distribution Center, Swindon UK, 1983
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=’
+
|

Al

(

. g il

Gerkan, Mark & Partner, Schlaich Bergermann: Stuttgart Airport Terminal 3, 2004
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Cuase studies
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Gerkan, Mark & Partner, Schlaich Bergermann: Stuttgart Airport Terminal 3, 2004
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Cuase studies

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

R/2
' R/2

R/2

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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Cuase studies

Lageplan 1:100 Krifteplan 1 cm £ 1 kN
Form diagram 1:100 Force diagram 1 cm £ 1 kN
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eQ: Tree structure

Form Diagram

http://wwwblock.arch.ethz.ch/eq/drawing /view/25

Force Diagram

offsetReactionForces = 1

e
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http://www.block.arch.ethz.ch/eq/drawing/view/25
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Gerkan, Mark & Partner, Schlaich Bergermann: Stuttgart Airport Terminal 3, 2004
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Cuase studies

Gerkan, Mark & Partner, Schlaich Bergermann: Stuttgart Airport Terminal 3, 2004
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Cuase studies

Gerkan, Mark & Partner, Schlaich Bergermann: Stuttgart Airport Terminal 3, 2004
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Spatial arch-cable structures

>>

Bogen-Seil-Tragwerke mit Druck- und Zugringen
Avrech-cables with tension and compression rings

Kombinationen von Bogen und Seil
Combinations of arch and cable
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Areh-cables with tension and compression rings
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Areh-cables with tension and compression rings
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Areh-cables with tension and compression rings




Bogen-Seil-Tragwerke mit Druck- und Zugringen

Areh-cables with tension and compression rings

R. Rogers: Las Arenas, Barcelona, 2009
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Avrech-cables with tension and compression rings
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R. Rogers: Las Arenas, Barcelona, 2009
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Bogen-Seil-Tragwerke mit Druck- und Zugringen

Areh-cables with tension and compression rings
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R. Rogers: Las Arenas, Barcelona, 2009
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Areh-cables with tension and compression rings

Aussteifungskonzepte

Concepts for stiffening
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Arch-cables with tension and compression rings
(5

Asp Architekten, Schlaich Bergermann & Partner: Mercedes Benz Arena, Stuttgart, 1993
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Areh-cables with tension and compression rings
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Asp Architekten, Schlaich Bergermann & Partner: Mercedes Benz Arena, Stuttgart, 1993
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Areh-cables with tension and compression rings
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Asp Architekten, Schlaich Bergermann & Partner: Mercedes Benz Arena, Stuttgart, 1993
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Areh-cables with tension and compression rings

Offnung der Fliache
Openings
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Areh-cables with tension and compression rings

Daniel Fernandes, S. Bergermann & Partner: Maracana Stadion, Rio de Janeiro, 2013
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Areh-cables with tension and compression rings
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Daniel Fernandes, S. Bergermann & Partner: Maracana Stadion, Rio de Janeiro, 2013
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Bogen-Seil-Tragwerke mit Druck- und Zugringen
Avreh-cables with tension and compression rings

Kombinationen von Bogen und Seil
Combinations of arch and cable

187



Kombinationen von Bogen und Seil 188

Combinations of arch and cable
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Eero Saarinen, Severud Associates: D.S.Ingalls Hockey Stadion, New Haven, 1958
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Combinations of arch and cable
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Eero Saarinen, Severud Associates: D.S.Ingalls Hockey Stadion, New Haven, 1958
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Combinations of arch and cable

Eero Saarinen, Severud Associates: D.S.Ingalls Hockey Stadion, New Haven, 1958
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Combinations of arch and cable

Eero Saarinen, Severud Associates: D.S.Ingalls Hockey Stadion, New Haven, 1958
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Combinations of arch and cable
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Eero Saarinen, Severud Associates: D.S.Ingalls Hockey Stadion, New Haven, 1958
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Combinations of arch and cable
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Eero Saarinen, Severud Associates: D.S.Ingalls Hockey Stadion, New Haven, 1958
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Combinations of arch and cable
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Kenzo Tange: National Gymnasium, Tokio, 1964
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Combinations of arch and cable
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Kenzo Tange: National Gymnasium, Tokio, 1964
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Combinations of arch and cable

Kenzo Tange: National Gymnasium, Tokio, 1964
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Combinations of arch and cable
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Kenzo Tange: National Gymnasium, Tokio, 1964
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Combinations of arch and cable
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Kenzo Tange: National Gymnasium, Tokio, 1964
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Combinations of arch and cable

Kenzo Tange: National Gymnasium, Tokio, 1964
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Combinations of arch and cable

Kenzo Tange: National Gymnasium, Tokio, 1964
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Combinations of arch and cable

Kenzo Tange: National Gymnasium, Tokio, 1964



