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Estruturas fHexivers
{ } { .
(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
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Passarela semi-destruida em Mardan, Paquistdo — agosto 2006
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Estruturas flexivers devem se conformar 4as

formas funiculares:

Aguelas que equilibram um confunto de cargas,
sem o surgimento de esforgos de Fflexdo.

* Cabos e arcos:
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To fill the vacancy of theenfuing page , 1 have here ad-
ded a decimate of the ceptefmeof he Inventions | intend to
publifh, though poflibly notin the fame order, butas I can
get opportunity and leafure ; moft of swhich, I hope,
will be as ufeful to Mankind, astheyare yec unknownand
new.

1. A way of Repulsting all [ires of Watches o Time-
keepers, fo #¢ to make any way to equalize | if mot exceed the
Pendulum-Clocks »om wfed.

.

2. The true Mathewmatical and Mechanichal form of all
manner of Arches for Building, with the true butment nece|]:
toeach of them. A Problem which no Architedomick Wri-
ter hath ever yet attempted , wuch lefs performed. abcee
ddeeeee f gg iiiiiiii lmmmmnnnnnooprr sssteeittuuupuauuX,

3. The true Theory of Elafticity or Springinefs, and 4 par-
sienlar Explication thereof in [everal Subjedis in which it i s
be found: And the way of compating the welsciey of Badies
movedbythems, ceiiinossseinn, wh ois, fic nite

4. A4 wery plain and pradtical way of counterpeifing Li-
quors, of grest ufe s Hvdraulicks,  Difcovered,

S. Anew fort of (_}!{]cff-(;i.clfft fer Telefcopes and Mi-

crofcopes, mush sutdsing amy yet ufed.  Difcovered,

Hooke's anagram for the "law of the arch" , from Hooke, Robert (1635-1703),
Lectiones Cutlerianae, or A collection of lectures: physical, mechanical, geographical, &
astronomical. London: Printed for John Martyn, 1679.
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ut pendet continuum flexile,
sic stabit contigum rigidum inversum

riag.xin.

FIG. X1

Poleni 1748
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http://www.lindahall.org/events_exhib/exhibit/exhibits/civil/design.shtml

Estados de Solicitagdo Interna

* Barva curta em compressio: q  — — — h

Flambagem!

* Barva esbefta em compressio:

o AL -

* Barva esbelta em tragdo:

D ] . —— — — — — — — 2

* Barva sufeita d flexdo:

1 T
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Flexdo
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f_ Compressdo / Tragdo -_j

Compressio: Tragdo + Compressdo = Flexdo Tragdo:
Arcos Vigas Cabos



Flexdo : “Eferto Arco’ x ‘Eferto Cabo’
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Estruturas Leves
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qfe sobre o rio Mekong

%o 74m, clrca 1470
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Esquemas de Faustus Verantius para pontes
suspensas e estaradas (1617)
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Esquema de Immanuel Loscher, para uma
ponte estarada de maderra (1784)
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PP 20 de Menal
vdo livre 177m)

Ponte do Brooklyn
(Mova lorgue, 1883, vido livre 486m)
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PontegGolden Gate
(Sdo Francisco,' 1956, vio livre 2281m)
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Ponte Akashi-Kaikyo 3
(Yapdo, 1998, vdo livre 1990 m)

Passarela sobre o 72{9‘5 Viariovses
Repiblica Checa. (vido livre de252m, 1993).
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Ponte de Sdo Vicente (1914).
Vdo livre 1280m
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Ponte Hererlio Luz
(Floriandpolis, 1926, Vido livre 359 m)
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Ponte Hercflio Luz
Esgquemas original e executado
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l?rojefo Executado
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Aeroporto Dulles, Washington (1958)
Atual “Ronald Reagan Washington National Arvport”
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Praecing Caeacoy 2o
Procans Cracoets Ponste
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Fdbrica de papel em Méintua (P. Nervi, 1963)
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Pavilhdo de Portugal para EXPO a8 (Lisboa)
Arg. Eduardo Souto de Moura
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Pavilhdo de Portugal para EXPO a8 (Lisboa)
Arq. Eduardo Souto de Moura
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Estddio Municipal de Braga — Braga, Portugal, 2004
Arq. Eduardo Souto de Moura & Eng. Rui Furtado
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Tie back cable

Structure using
concave cables

Tie back
cables

Forces on support elements
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Cobertura de vidro em Lodr (1999)
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Cobertura de vidro em Lodr (1999)
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Figure 2 : Etruscan voussoir arch {Durm, 1885)
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Figuge 11 1 Collapse of o semmcircular masonry arch under a poiot load (Heyman 1995)
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medieval walls (Viollet-le-Duc 1858) T

5 Figire 1 - Copsmmcnve section theough o medieval building. Details of the construction of roman and
<
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Arachtos Bridge, século XlIlI, recontruida 1603
Rion-Antirrion / Grécia
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Catedral de Notre Dame, Paris, 1160 — 1345. e
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http://upload.wikimedia.org/wikipedia/commons/a/a4/NotreDameDeParis.jpg
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Catedral de Amiens, 1220 — 12é66.
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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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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)
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Ponte Salginatobel, Suiga
Robert Maillart, 1929
(total length 133 metres, longest span 70 metres)
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http://upload.wikimedia.org/wikipedia/commons/4/44/Salginatobel_Bridge_mg_4086.jpg
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$ Viaducto del Ulla, 2011 o

Viaducto del Ulla, 2011. 630 metros de comprimento, altura mdxima 117m,
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s{} Viaducto del Ulla, 2011 o

Viaducto del Ulla, 2011 o
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Ponte de Osasco
Autoria - Usiminas Mecdnica e Escritério de Engenharia

RMG - Belo Horizonte
Concepgdo estrutural - Tabuleiro de agco com 150m de
véo livre suspenso por tirantes em dois arcos metdlicos
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Centro de recepgdo do museu da vida

Rio de Janeiro

Autoria: Arqto Benedito Tadeu e Renato da G
Concepgdo estrutural: estrutura metdlica recogBrta
de telhas cerdmicas em forma de arcos trelica
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ESTADIO OLIMPICO JOAO HAVELANGE

Jogos Panamericanos 2007
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Arquitetura: CARLOS PORTO e GILSON RAMOS DOS SANTOS
PROJETO ESTRUTURAL DA COBERTURA: FLAVIO D ALAMBERT
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A, | Rondelet 1790

Pantheon, Paris

Frei Otto 1958
St. Louis

Gaudi 1899
Colonia Gitell

Poleni 1748
St. Peter, Rom

“ Isler ~1970,
- g Switzerland
Figure 15. Application of hanging model principle (hanging models shown upside down)
L%
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Estagdo de Trens Lehrter, Berlim
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