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Os ‘skylines’ das grandes cidades evidenciam os pérticos (especialmente os edificios
multipavimentos) como o sistema estrutural fortemente predominante.

Os demais sistemas estruturais tém aplicagcdes notdveis, mas relativamente restritas.

Hong Kong, China: Metro/Urban Population: 7.0 million
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Adaptado de “The Top 15 Skylines in the World v3.0” (www.diserio.com)
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Chicago, USA: Metro/Urban Population: 9.0 million
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Shanghai, China: Metro/Urban Population: 14.0 million

PEF2602 : Estruturas na Arquitetura | [ - Sistemas Reticulados




Tokyo, Japan: Metro/Urban Population: 34.0 million
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Toronto, Canada: Metro/Urban Populatio: 5.5 wmaillio




Kuala Lumpur, Malaysia: Metro/Urban Population: 1.5 million
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Seattle, USA: Metro/Urban Population: 3.7 millions
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Seoul, South Korea: Metro/Urban Population: 22 million
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SKYSCRAPERS

BY HEIGHT AND TIME FRAME
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WORLD’S TALLEST BUILDING

vereereres

i
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SINGER BUILDING BURJ KHALIFA
1908 2010
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The Shard — London - 2012
Renzo Piano - height: 306m / 72 public floors / 87 total



http://www.archdaily.com/33494/the-shard-renzo-piano/1251465989-shard/
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Porticos

Sistemas reticulados compostos por elementos lineares resistentes
a forca normal, a flexdo e a torgdo, e conectados por suas
extremidades de forma a ndo permitir rotagdes relativas
(‘conexdes rigidas’).

Os membros de um pértico sGo em geral capazes de resistir a
esforcos normais, cortante e de flexdo, e sGo comumente
empregados em padrbdes repetitivos, resultando em estruturas
hiperestaticas.

conexao rigida
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bilar-viga portico
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Pérticos
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Porticos Metalicos
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Porticos em Concreto Armado
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Estruturas Metalicas
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icos de concreto armado
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Pérticos de concreto armado pré-moldado

Coiuers: bars

- Calupn hes

Wald pistex Wald plare
cast into casg tite boam
oalimpns

Frearessed
tendons S
~
Remforog Shiape S Hearups peas
e carbels

Soi soiteels
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Pérticos de concreto armado pré-moldado

Untopped hollow-core slab

— Grout

Reinforcing bar ties are
grouted iito keys between
slab elemernts

Beanng pad
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portico Mom. Flet.
- , !
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’ \
A distribuigdo dos esforgos | \ \
em um pértico depende — T o
fortemente da vinculagdo - ~ s
da estrutura! ,
PEr—— L

0sm )\ \

Juntas podem ser inseridas, \
tomando partido dos pontos -
de momento fletor nulo!

\—‘ j r

“« D.5M

Nota: nesta figura, os momentos
fletores estdo desenhados conforme a "
convengdo americana (do lado smmssmmmel
comprimido). H
Ref. Shodek, Structures, 1992. j
I
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Momentos

portico Fletores forma
T Y
tri-articulado
: 4
bi-articuTadB
o -
balancos
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Pavilhao industrial tipico
— sucessdo de porticos planos contraventados
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Estudo qualitativo de pérticos planos simples

Portico biarticulado sujeito a carga lateral

Ponto de

mflexao L/‘
_dll Ph/2
> — ,
) /9 .,’
h = f
772; 7 ; : Mom. Flet,
Portico
bi-apoiado Deflexdo
Nota: a posi¢do assumida para o ponto de articulagdo decorre da
anti-simetria do problema
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Estudo qualitativo de pérticos planos simples

Portico biengastado sujeito a carga lateral

Pontos de

inflexao 0,225Ph
o - 0,225Ph
0,45h V
iy ] E - /
/
0,55h /r/
& e
s 77 0,275Ph 0,275Ph
Pértico [ Il | Mom. Flet.
bi-engastado Deflexdo

Nota: a posi¢do assumida para os pontos de articulagdo decorvem de se considerar
barras com a mesma rigidez a flexdo
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Estudo qualitativo de pérticos planos simples

Portico biarticulado sujeito a carga vertical

Jddbdde

>

e

Poértico
bi-apoiado

Pontos de
inflexdo 0,045¢L°

N
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'—‘_<1- L
B
|
\

0 .7&(1 L’
h \

k=

I I I Mom. Flet.

Deflexao
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Estudo qualitativo de pérticos planos simples

Portico biengastado sujeito a carga vertical

Pontos de ——
inflexao 0,0554qL°

LU N il

> \ B 4

h
ns3 A i
777 777 "77(7 77 a, 0?5:/1.’ =
Siilia | I Mom. Flet.
bi-engastado Deflexao
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Pértico de concreto pré-moldado
(Estadio Olimpico Jodo Havelange — ou Engenhdo, ou Estadio Nilton Santos, 2007).
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Vigas Vierendeel.

Forgcas normais

Mowmentos
fletores

Forma

RENE P
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Pértico de un vano Poetico de um wio Fortico de tree 5o de s Pértice de cinco Porticn de dneo
van

Deformacién bajo carga horizonts! Cuova de deflexdn bobo carga forzoveal

C1O) DOOd
I Ll \L |

Forma estructural con acentuacidn del puntc de menor flexion Forma estrutural evfatizands © gar de mnimos esforgos de flexdn

i paigyanall ] (OO0 00000
I L L i

@ Fortna astructural con acentuacion de la rigldlzackén en 'as esquinae Fonma estrutvral enfatizands o evriecimento aos cantos
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sieterna eetructural
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Pértico de varios vanos Prortion e vanos Wios Pértice de varios vanos Périion de vwirbs wass
sobre dos pilsres apolads nas extyemidades sobre un pilar sobve apoio centrol
deformacidn '
defiexdd
\ 3 =0 ), Iy U
gstructura con pilares sin rigidez a faxién
deformacion
defiexdo

eatructura con pilares resistentes a fiexidn

-

|

)

forma tipica de 'a -

estrustura
forwa estuturdl tipics | \ | | J | |
o - ) — -

Ensanchamiento de los montantes hacia los apoyos en un pirtico

de vanoe de igual luz

i

L |
A

0

I

Auvento da seqio da colwa em diregdd aos apoos.
com espacanenit regAar evire colwias

forma tipica de (a

== [ O00)]

|

H. Engel, Sistemas
Estruturais, 1997.

7%

Reduccidn de |a luz de los vanos mis cercanos & los apoyos, mantanisndo

los montantes constantes

Redugan aa \argura dos vabs mat proxmos aos GPoios Com counas
e esia S0
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Cargas Laterais

Ventos Terremotos

—>

] 7

Figuras extraidas de ‘Architectural Structures’, G.G. Schierle, 1990-2006
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Figuras extraidas de ‘Architectural Structures’, G.G. Schierle, 1990-2006
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‘Architectural Structures’, G.G. Schierle, 1990-2006
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Hong Kong and shanghai Bank Headquarters,
Hong Kong, Foster + Partners, 1986
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Hong Kong and Shanghai Bank Headquarters,

Hong Kong, Foster + Partners, 1986
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HSBC - Hong Kong and Shanghai Banki
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Ref.

Yiming Guan, Yang Cao, Fu Chen,

PEF2602 : Estruturas na Arquitetura | [ - Sistemas Reticulados



1]

-
. .  ame | :
» » P — : : ! : 1
RS - v 2
. . ) — . . -0 -
o -
{ :>< e
PR >~ DR S *—¢ 4 ﬁ r
Ol i1 ! !
H><H><H >
. - .. . . .
- L .
Deflection Diagram | : | ! !
a. Front wind ! : i ! i

b. Side wind '
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Axial Force Diagram

a. Front wind
b. Side wind
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Shear Diagram

a. Front wind
b. Side wind
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b. Side wind
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Broadgate Exchange House, S.O.M.
Liverpool, London,, 1990
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Interior

18.5m

Arch

Exterior

e

Arch

\

Roof

@® ©

=N OO N

Plaza level

“iParking level

Track level
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1st buckling mode - A = 4.9

1st buckling mode - A = 11.8
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