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- Parte | — Introdugdo aos cabos e arcos
Parte Il — Estudo do cabo parabélico

Aula 5 —

adac: Payte [l — Cabos e arcos poligonais

Ruy Marcelo Pauletti, Leila Meneghetti Valverdes, Luis A. &. Bitencourt Jr.
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(a) uma estrutura rigida, como uma

viga, ndo muda drasticamente de
forma, ao variar do carvegamento

(6) uma estrutura flexivel, como um cabo,
muda drasticamente de forma,
ao variar do carvegamento

Passarela semi-destruida em Mardan,
Paquistdo — agosto 2006
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Formas funrculares:

Aguelas gue equilibram um confunto de cargas, sem o
surgrmento de esforyos de Flexdo.
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2. The true Mathewatical. and Mechanichal form of all

manner 7 Arches for Building, with the true butment nece[[ary

toeach of them. A Problem which no Arehitedomick Wri-
ter hath ever yet attempted , wuch lefs performed.  abcee

........

Hooke's anagram for the "law of the arch"
, from Hooke, Robert (1635-1703),
Lectiones Cutlerianee, or A collection of
lectures: physical, mechanical,
geographical, & astronomical. London:
Printed for John Martyn, 1674.
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ut pendet continuum flexile,
sic stabit contigum rigidum inversum




Estados de Solicrtagdo Interma

 Barva curta em compressio: #' — lh

 Barva esbelta em compressio: A P>P,,.;: Flambagem!
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* Barva esbelta em tragdo:
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* Barva suferta a Hexdo:




Flexdo
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Compressdo / Tragdo
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Compressio: Tragdo + Compressdo = Flexdo Tragdo:
Arcos l//'gas Cabos
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Flexdo :
‘Eferto Arco’ x ‘Eferto Cabo’ M
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Kazura Bashi' Bridge,







Ponte do Brook{yn
(Nova lorgue, 1883, vido livre 486m)
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Glass bridge in Huangchuan,
Guangdong Province, China (January 2020)
Architectural Design and Research Institute of Zhefiang University (UAD),

The 526-meter long structure is paved with a 4.5em thick tempered laminated glass
that allows visitors to gaze down at the canyon floor over 200 meters below.

Images: Lianzhou Qingtian Tourism Development.
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San Francisco Bray Bridge
Eastern span replacement

(385 max vdo livre)
Altura 160m

Construction:
2002 -2013
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ERSTING AN FRANCISI0 QRALAND ®4 7 SAIDGE
CANTRLEVER FTRCTURE

- - Thuss - C—
TO SAN FRANCISCO vl O OARIAND
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155m 4 o ' 126m & . ' 176m & S . 126m & 155m &

In-service axial forces prior to dismantling being carvied out, with the suspended span easily identifiable
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Axial forces in truss members after initial dismantling at midspan.
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@ https./ www.lusas.com/case/bridge/bay_bridge_east main_span_demolition.htm/ 2
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Animation of axial forces in members during dismantling
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 Ponte de Sdo Vicente (1914).
Védo livre 280m -




Ponte Herellio Luz
(Floriandpolis, 1926, Vdo livre 339 m)




Ponte Hercflio Luz
Esquemas original e executado
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Aeroporto Dulles, Washington (1958)
Atual “Ronald Reagan Washington National Arrport”’










i —Projecting Reinforcing Bars

———Precaet Concrete Panele
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e o Figure 11.30
How the deck was attached to the Dulles roof,
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Madison Sguare Garden’s, New York (1968)
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‘Cilindro Municipal’, Montevideo, Uruguai (1956)
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Arq. Leonel Viera e Luis A. Mondino (1956). Incendiado em 2010, demolido em 2014
Diametro do anel externo: 45 m, didmetro do anel interno 5,5m. Capacidade 18.000 espectadores
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‘Cilindro Municipal’, Montevideo, Uruguay
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Pavilhdo de Portugal para EXPO a8 (Lisboa)
Arq. Eduardo Souto de Moura
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Pavilhdo de Portugal para EXPO a8 (Lisboa)
Arq. Eduardo Souto de Moura
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Estadio Municipal de Braga — Braga, Portugal, 2004
Arq. Eduardo Souto de Moura & Eng. Rui Furtado
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Ligagdo aparafusada
entre puinéis

Painéis pré-fabricados - “**L“MLMH painéis aﬁma
colocados por deslize
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Tie back cable
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Forces on support elements




Cobertura de

vidro em Lodl (2999)
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Cobertura de vidro em Lods (1997)
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Federal Reserve Building, Minnesota
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Construidos pelo rei Sennacherib no séc. VIl AC, destruido pelo ISIS em 2016.
@ Nineveth foi um dos primeiros insediamentos da Mesopotania, desde 6000 AC.
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AC, por ordem de Nobucodonosor Il; reconstruida

no Pergamon Museum, Berlim)
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artistica de Babilonia no séc. VIl AC




Ponte de Vulei, Italia

(originalmente etrusca, séc. VI AC, reconstruida pelos romanos, vao 20m).




Ponte Fabricio, a mais antiga pon.
de Roma (62 AC)




Ponte de Arta, Grécia, construida pelos romanos século Xlll, reconstruida em 1603.




Ponte de Arta, Grécia, construida pelos romanos século Xlll, reconstruida em
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Pont du Gard, porgdo de um agqueduto romano
proximo a Nimes, ~séc. | AC




‘Ponte Vecchio’, Florenca,
(Gltima reconstrucao em 1345)
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No mesmo local, existiram outras pontes, desde os tempos romanos. Inicialmente de
madeira, depois de pedra. 10 registro documental data de 996 DC. s
LNy




‘Ponte de Rialto, Veneza,
(1a construcéao 1181, ultima em 1591)
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Vittore Carpaccio, c. 1496.
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Figure 1 : Constructive section through a medieval building. Details of the construction of roman and
medieval walls (Viollet-le-Duc 1858)
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Catedral de MNotve Dame, Paris, 1160 — 1345,
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http://upload.wikimedia.org/wikipedia/commons/a/a4/NotreDameDeParis.jpg
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Catedral de Amrens, 1220 — 1266.
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http://upload.wikimedia.org/wikipedia/commons/7/75/Amiens-cath%C3%A9drale.jpg
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King’s College Chapel, Cambridge, 1446-1515
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Ponte Salginatobel, Suiga
Robert Maillart, 1929
(total length 133 metres, longest span 90 metres)




Altstadt, Berna, Suiga
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| l/mducto del Ulla, 2011. 630 metros de comprimento, altura mdaxima 117m,
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vdo principal 168m.




Viaducto del Ulla, 2011
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Viaducto del Ulla, 2011




Pingnan No. 3 Bridge (Sept. 2020),
Guangxi Road and Bridge Engineering Group

Total length 1035 meters, main span 575 meters, deck width 36.5 meters.
The bridge is equipped with four two-way lanes, two non-motorized lanes and two sidewalks. The world's largest
span arch bridge by 2022.
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Ponte de Osasco

Autoria - Usiminas Mecadnica e Escritério de Engenharia
RMG - Belo Horizonte

Concepgdo estrutural - Tabuleiro de ago com 150m de
vdo livre suspenso por tirantes em dois arcos metilicos
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Broadgate Exchange House, Liverpool, Londres, S.O.M., 1990
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Broadgate Exchange House, Liverpool Londres, S.O.M., 1990
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Centro de recepcdo do museu da vida, Rio de Jane:ro (:LQCIQ)
Autoria: Arqto Benedito Tadeu e Renato da Gama - .
Concepgdo estrutural: estrutura metdlica recobgrta’ ' Xv

de telhas ceramicas em forma de arcos treh’gagt o N




®
’/ PLANTA BAIXA \\

1. Anfiteatro / 2. Sala de video / 3. Loja/ 4. Lanchonete
5. Informagoes/administragao / 6. Espera/ 7. Multimidia
8. Acesso de 6nibus /9. Acesso de trem / 10. Jardim




Estagdo de Trens Lehrter, Berlim
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Gleichlast

Korbbogen

Parabelbogen

Korbbogen

Parabelbogen
M=0)

Bieaemomentea
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