Developments in Concrete
Construction

Part 1: Origins and Early Development



Stone relied on its form to put it into
compression, which is the only force
that stone can resist.

The Pantheon
Rome, Italy
113-125 CD






Composite Structures

—~

Use multiple materials each to their
own structural advantage
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Santa Maria del
Fiore
Florence, Italy
Filippo Brunelleschi
1436






Basdnca o{:St Peter ;
Vatican, laly
Various architects
1506-1626
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Place de |3 Concorde
Anges-Jacques Gabriel
Paris, France
1755







(Pantheon)
Paris, France
Jacques-Germain Soufflot
\ Jean-Baptiste Rondelet
1789
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Visionary Architecture



Etienne-Louis Boullee
French Visionary Architect
1728 to 1799
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Metropole, ground plan (HA 56, no. 2)
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Museum, ground plan (HA 56, no. 26)
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¢! Upera, section facing the auditorium (HA 55, no. 10) Below: Opera, section facing the stage (HA 55.no. 11)
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A cenotaph for Sir Isaac Newton
Etienne-Louis Boullee 1784
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CENOTAPH FOR NEWTON
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CENOTAPH FOR NEWTON




CONCRETE
HISTORICAL
TIMELINE

3000 B.C.-
PRESENT










__,.-u._...] YTV ....{.__
X )
#m.f_:.,_.......:..,iim.;}}.. et

l-.r..f.... S ol e ,.uTi. bl il il .3.
N

s _

AR Ay ..p,,.a,..,;_;;_ L
L

Y T Y ﬁl !

~3 i

|

vem, |B6E (Eck. I888, pl &0

x system of (ramimg with iren and coment

Lacre

59

Plaiz

ur, X

5 i IF COmTIFMCTI

el arels

v, [HE&d, pl. T







&

L

i

s

2

F .. ._,. )
9 s
o VHES







Concrete 3s STRUCTURE
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8.10 Reinforced
masonry, reinforced-
concrete, and
prestressed-cor
beams: [a] Poy
1811; [b] Wilk
1554 patent
Hennebigue,

patent; [d, e, |
modern reinfor

_“-_-n—_—_r: e e :i_—_—_—jl_— e T e e i
A |

ﬁ'—-.—v—. r:_r+r_-' = :_1-.—.--_—_7.!"—7-—-.-..-{_—_.: = :T—, as '.I:' 1 T 'J--‘- ==

concrete: [g]
prestressed-con







Francois Hennebique
Engineer
1842 to 1921
Beton Arme System

~\

16 Hennebique, patent reinforced concre le frame construction. 1892
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Hoover Dam
Nevada/Arizona Border
1931 tO 1936















Grand Coulee Dam k
Washington State
1933 to 1942
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Concrete 3s STYLE



Futurism
and the beginnings of
The Modern Movement
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Antonio Sant’Elia
[talian Futurist
Architect
1888 to 1916
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The North American Silo
Storage System







The Monolithic Frame



Theatre des Champs-Elysees
August Perret Architect
Paris, France
19111913
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Consolation du Raincy
August Perret Architect
France

L'eglise Notre-Dame de |a

b
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Long Span

Bridges









Salginatobel Bridge
Schiers, Switzerland
Robert Maillart
1930












Le Corbusier
- Swiss/French Architect
, 1887 to 1965
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Le Corbusier
1923 to 1925
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First flaor plan
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Elevation south
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i Frank Lloyd Wright
American Architect
1867 to 1959
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Falling Water
Mill Run, Pennsylvania
Frank Lloyd Wright
1939
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Cantilevers



 Pier Luigi Nervi
~ Italian Engineer
1891 to 1979
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PalaLottomatica
(Palazzo dello Sport)
Rome, taly
1960
Pier Luigi Nervi Engineer
Marcello Piacentini Architect
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Italy
Pier Luigi Nervi

’

Rome
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Developments in Concrete
Construction

Part 2: Curves, Cantilevers and Brutalism



Johnson Wax Headquarters
Racine, Wisconsin
Frank Lloyd Wright 1939
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Steel plates, 6ft square
and Zin thick-
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FIGURE 7.19 Partial plans of Marina Towers.
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Washiton Dulles International Airport
Washington, DC, USA
Eero Saarinen Architect
1962

vaieedy Airpet; New York. 195662
Slles International Airport (Washington, D.C.)
Chan! Hy, Virginia. 1958-62
ed and. Photographed by Yukio Futagawa
by Nobtio Hezmm:
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Another architectural pilgrimage:
How far will you go to visit 3 building?
How important are buildings to you?
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TWA Flight Center
New York City, USA
Eero Sagrinen
1962
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Curves and Plastic Forms
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Solomon R. Guggenheim Museum

New York City, USA
i Frank Lloyd Wright
1959
f

L —














































Chapelle Notre-Dame-du-
Haut de Ronchamp
Ronchamp, France

Le Corbusier
1955



























Oscar Niemeyer
Brazilian Architect
— 1907 10 2012

== (104 years!)
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Cathedral of Brasilia
Brasilia, Brazil
Oscar Neimeier
1970







L

Brasilia, Brazil
Oscar Neimeier
1960
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Niteroi Contemporary Art Museum
Niteroi, Brazil
Oscar Neimeier
1996









Museu Oscar Neimeier
Curitiba, Brazil
Oscar Neimeier

2002
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Auditorio |birapuera
Sjo Paulo, Brazil

Oscar Neimeier
2005






Brutalism
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Le Corbusier

1955










2 Sainte-Marie de L3 Tourette
Convent
Eveux, France
Le Corbusier
1960
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Unite d’habitation
Marseille, France
LeCorbusier
1947 to 1952
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\ A (55 / : ' N Harvard University, Massachusetts
_ - Rtz : Le Corbusier and
Guillermo Jullian de la Fuente

1962
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Boston City Hall Plaza
Boston, Massachusetts
Kallmann MicKinnell & Knowles
1962
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: Math and Computer Building
LN 2 University of Waterloo



' Atelier 5
i Swiss Architectural Firm
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Alexandra Road Estate
London, Englahd
Neave Brown
1968
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Brunswick Centre

London, England

Patrick Hodgkinson i"
1967 to 1972
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Trellick Tower
London, England
Erno Goldfinger

1972
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Robinhood Gardens
London, England
Peter and Alison Smithson
1972
(demolition 2017-2019)
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’A Clockwork Orange”
Film by
Stanley Kubrick
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Thameshead Estate
London, England



Paul Rudolph Architect
1918 to 1997

Megastructure




Yale Art and Architecture Building
New Haven, CN

Paul Rudolph
1963
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NEW HAVEN @'s hard to think of
a building that has suffered through

more indignities than the Yale
School of Art and Architecture. On
the day of its dedication in 1963, the
architectural historian Nikolaus
Pevsner condemned the oppressive
monumentality of its concrete
forms. Two years later the school’s
dean brutally cut up many of the
interiors, which he claimed were
dysfunctional. A few years after that
a fire qutted what was left. By then
the reputation of the building’s
architect, Paul Rudolph, was in
ruins.







Erich Lindemann Mental Health Center
Boston, Massachusetts
Paul Rudolph
1971
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Place Bonaventure
Montreal, Quebec

AP’COP
1967
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Robarts Library University of Toronto
Toronto, Ontario
Mathers and Haldenby

1973













University of Guelph
Guelph, Ontario
Circa 1970s
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Treviso, Italy
Carlo Scarpa

1968
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Nichinan Cultural Centre (Bunka)
Nichinan, Japan
Kenzo Tange
1963
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Oita Prefectural Library
Oita, Japan
Arata Isozaki
1966







New Prefectural Library
Oita, Japan

~ . : gusn ol Arata [sozaki
- T g e 1966
















Kihoku Astronomical
Observatory
Kagoshima, Japan
Masaharu Takasaki

1995












Inamori Auditorium

' Kagoshima, Japan

Tadao Ando
1994















St. Mary’s Cathedral
Tokyo, Japan
Kenzo Tange

1964












Tama Art University Library
Tokyo, Japan
Toyo lto
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Expo ‘98 Portuquese National Pavilion
Alvaro Siza Vieira
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Concrete; the most

destructive material on
Earth

Afterwater, concrete is the most widely used
substance on the planet. But its benefits
mask enormous dangers to the planet, to
human health - and toculture itsell
A briet history of concrete: from 10,000BC
to 30 printed houses

Editor’s pick: best of 2019. We're bringing
back some of our favorite stories of the
past year, Support the Guardian’s
journalism in 2020

by Jonathan Watts

n the time it takes yvou to read this sentence, the global building

industry will have poured maore than 19,000 bathtubs of concrete, By

the time you are halfway through this article, the velume would fill

the Albert Hall and spill out into Hyde Park. In a day it would be

almaost the size of China's Three Gorges Dam. In a single year, there is
enough to patio over every hill, dale, nook and cranny in England.

After water, concrete is the most widely used substance on Earth. If the
cement industry were a conntry, it would be the third largest carhon dioxide
emitter in the world with up to 2.8bn tonnes, surpassed only by China and
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