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Earth as Urban Laboratory 

Jean-Louis Cohen 

The new geography of the world seems at first sight to be 

nothing but an archipelago of cities. Seen on a global map 

of building production, the deployment of architectural firms 

sometimes resembles the dishibution of embassies of major 

political powers throughout the world's capitol cities. I fig. 1 

This pattern wi ll probably survive the economic crisis, which 

started in 2008 and touches many issues relative to design 

research and construction. In this changed context, the fol

lowing commentaries develop not from a direct involvement 

on the building "front," but rather from my primary position 

as an historian of ideas, buildings, and cities. 

The rapid diffusion of concrete in the early twenti

eth century derived not only from the sheer qualities of the 

material, but also from its potential to standardize construc

tion elements and for reconceptualizing the design process 

itself. In his fundamental book Bauen in Frankreich, bauen in 

Eisen, bauen in Eisenbeton (Building in France, Building in 

Iron, Building in Ferroconcrete) published in 1928, Sigfried 

Giedion defined concrete as a "laboratory material." 1 I fig . 2 It 

is true that through the interp lay of patents, regulations, and 

also the nomadic expertise of engineers travelling to remote 

countries, by 1914 concrete had become a universal product, 

used according to scientific procedures established through 

the first experimental episodes.2 

~ 
The internationalization of concrete was almost 

instantaneous. Hardly a decade after the first patents, the 

Paris-based firm founded by Fran<;ois Hennebique could 

proudly display hundreds of projects built in dozens of coun

tries. Thomas Alva Edison's former partners, George E. Small 

and Henry J. Harms, applied the process to the construction 

of houses in France and the Netherlands, while the extraor

dinary Swiss engineer Robert Maillart worked in Petrograd 

during most of World War I .3 

The rapid circulation of concrete-and evidence of the 

liquidity that characterizes the early stages of its making- is 

illustrated by the success of the Ingersoll -Rand cement gun. 

I fig. a In his 1926Aimanach d'architecture moderne (Almanac 

of Modern Architecture), Le Corbusier reproduced an image 

of shotcrete at work in the "reconstitution" ofTokyo, after the 

1923 Great Kanto earthquake.4 

This process of internationalization and of the diffu

sion of concrete technologies did not, however, imply the dis

appearance of distortions and divides induced by competition 

between nations. At times, nationalism also took a concrete 

face. The material became a bone of contention between 

France and Germany prior to World War I, replacing iron and 

steel as the emblematic substance of modernity. Auguste 

Perret's Theatre des Champs-Eiysees would be dismissed as 

"hun" and considered, rather strangely, a "Zeppelin." 5 1 fig. 4 

On the other side of the Rhine, after having called the new 

material Monierbeton after the French pioneer Joseph Monier, 

whose system they adopted (rather than Hennebique's), the 

Germans would also try to plant their flag on it and claim 

excellence, if not anteriority. 

These conflicts underline the fact that concrete has 

never been a peaceful, innocent material. Its appropriation 

for fortification started in the nineteenth century and found 

its acme between the two World Wars, with the erection 

of the partly underground Ligne Maginot in France and the 

Czech fortifications. The Nazi occupation of Western Europe 

led to the construction of the bunkers of the Atlantikwall, 

spread over a line extending from Norway to Spain.6 The 

scu lptural qualities of the materials were at the time made 

less conspicuous by the camouflaging of the structures but 

would be revealed in their ruins. 7 The military use of concrete 

has remained through the Cold War, and to this day it remains 

a considerable part of worldwide consumption. 

The concrete infrastructure of the military sometimes 

played an ambiguous role. The strategic Autobahnen built by 

the Third Reich were first used by civilians, and later by more 

bellicose users. As World War II drew to an end, they saw 

contradictory flows: a memorable photograph shows the two 

parallel and inverted convoys of American tanks headed for 
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fig. 1 I Map of HOK's regional offices worldwide, circa 2000 

fig. 3 !Ingersoll-Rand cement gun, from 

Almanach d'archileclure moderne, by Le 

Corbusier, 1926 
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fig. 4 1 Theatre des Champs-E iysees, axonometr ic view of the structure, by Auguste Per ret, Pari s, France, 1913 

fig. 5 I German prisoners of war walking down an autobahn 

near Giesen, Germany, as trucks and tanks of the U.S. 6th 

Armored Division pass in the other di rect ion, 1945 

fig. 6 1 Systeme Camus, flfst used by Henri Loisel, Le 

Havre, France, 1950 
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Berlin, and German prisoners of war walking to their deten

tion camps. I fig. 5 

Once these martial episodes were forgotten, concrete 

became, in the second half of the twentieth century, the fetish 

material of both modernization and modernism. Its apotheo

sis coincided with the massive diffusion of heavy, panel

based prefabrication, which took place from the1950s to the 

1970s. I fig. s Systems initially invented in Weimar, Germany, 

for instance by Ernst May's team in Frankfurt, were industri

ali zed by the French. Building technologies like the systeme 

Camus were then patented and exported to the ussR and the 

Soviet Bloc, and re-exported as far as Cuba, where they got 

"tropicalized." The prefabricated panel, or Platte, became a 

synecdoche of the entire East German building system, if not 

of the party-state system at large.8 

Concrete also became a key technology in modernism 

and in the modernization of Latin America, with the imagi

native structures of Felix Candela in Mexico, and the inno

vative conjunction of materials in the work of Eladio Dieste 

in Uruguay. The Brazilian scene was probably the most sig

nificant from the late 1930s onward, among all those of the 

continent. The work of Oscar Niemeyer and Affonso Eduardo 

Reidy, in Rio de Janeiro 1 fig. 1; Joao Batista Vilanova Artigas 

and, more recently, Joao Filgueiras Lima (usually known as 

Lele), in Salvador; and Paulo Mendes da Rocha in Sao Paulo 

has been totally defined by the use of concrete, with discrete 

contributions by remarkable engineers such as Joaquim 

Cardoso, who was also a poet.9 

Concrete is inserted in several fields of tension char

acteristic of today's world. Using another metaphor borrowed 

from the realm of static, one might say that the material 

undergoes flexion both geographically and conceptually, as 

it is deployed in new territories and adjusted to new design 

principles. It remains the fundamental material of the urban

ization process at all scales, from the building of roads to the 

erection of bridges and buildings. The geography of concrete 

is not homogeneous, but is strictly determined by the chang

ing economic assets of the Earth, as demonstrated by the fact 

that roughly half of the world's production of cement is con

sumed in China. To use Guy Nordenson's suggestive notion, 

China is one of the most exciting stages where the "concrete 

theater" unfolds. 10 1 fig. 8 

Two aspects seem to characterize current trends. The 

first one, mentioned by Sanford Kwinter, is biomorphic tempta

tion. Indeed, this is an old idea that met a playful and rudimen

tary shape in the early twentieth century, for instance with 

Robert Mallet-Stevens's concrete trees, built at the 1925 Paris 

Exposition lnternationale des Arts Decoratifs et lndustriels 

Modernes. In contrast with this early and rather literal use of 

the material, a dialectic relationship between the visible and 

invisible appeared with the concept of the exoskeleton, which 

developed initially in the shape of steel structures, beginning 

with Renzo Piano, Richard Rogers, and Ove Arup's Centre 

Georges Pompidou (referred to locally as Beaubourg) in the 

1970s. It is finding a new materiali zation with high -perfor

mance concrete, as used, for instance, by Marc Mimram with 

his bone like elements connecting surfaces. I fig. g Another 

early ideal of concrete is returning to the forefront: infra

structure. One of Auguste Perret's breakthroughs at the 

Theatre des Champs-Eiysees was the imaginative use of bow

string bridge arches borrowed from Eugene Freyssinet; they 

became the main load-bearing structure carrying the cupola. 

The paradigm of the bridge is present today, not only in new 

megastructures but also in projects of other scales, such as 

Steven Hall's Linked Hybrid scheme in Beijing. 

Vast networks of practice are now intertwined at the 

global scale. Investors, architects, engineering firms, land

scape architects, and contractors are deployed, with the 

production of structures requiring entire armies of mobile 

laborers. This frantic activity, which has been seriously chal

lenged by the depression that began in 2008, is based on a 

complex collection of patents, regulations, norms, and insur

ance requirements. Questions to be discussed in this respect 

are the following: how do concrete designs in this networked 

planet articulate generic or standardized concerns, ideals, 

and procedures with specific sites and production contexts? 
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fig. 7 1 Pedregulho Low· Income Hous1ng Complex, by Alfonso Eduardo Reidy, R1o de 

Janeiro, Brazil, 1950 

fig. 8 1 Model of Shanghai at the Shanghai Municipal History Museum, Shanghai, China 

fig. 9 1 Rendering of a b1·idge at La Courneuve, France, by Marc Mimram, 2008 
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What is the meaning of the material in this intense process of 

modernization and how does it differ from previous concrete 

ages? In the globalized process of production, what happens 

to the relationship between imported and local labor? 

The work process seems to have become a sort of 

black box, located somewhere between the laboratory (or the 

design studio) and the finished building. To paraphrase the 

main thesis of Karl Marx's Oas Kapital-a book that seems to 

have regained popularity-concrete is a social relationship. If 

technology seems to be providing convincing answers, ques

tions remain open as to the social flexion of concrete today. 
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The material we call concrete is remarkable not only in the 

plasticity of the forms it can take, but equally in its mutabil

ity and ever-growing pervasiveness. The last session of the 

Solid States conference, held at Columbia in the fall of 2008, 

addressed concrete's role in the unprecedented scale of 

global building production, while other discussions reported 

on its current technical innovations and the new formal and 

spatial opportunities that they open up. Isn't ittelling that con

crete turns out to be as malleable technically as it is formally? 

And that much of today's innovation is driven by environmen

tal issues that have become urgent, due to the material's per

vasive use: reducing carbon-dioxide emissions, even sucking 

it out of the air and expanding the recycling of it. What I do in 

this essay is consider, through the lens of history and admit

tedly with an orientation more formal than chemical, what 

happens when plasticity becomes normative. 

In his landmark book, Bauen in Frankreich, bauen in 

Eisen, bauen in Eisenbeton, historian Sigfried Giedion pro

vided vivid evidence that iron construction had been the 

locus of great engineering in the nineteenth century but was 

superseded in the early twentieth by reinforced concrete. 1 He 

pointed to Le Corbusier's work on standardized housing to 

suggest that it would be through concrete rather than steel 

that the new spatial paradigm of modernity would be widely 
i 

generalized. If Le Corbusier's Maison Dom-ino (1914-5) cap-

tured this potential in a diagram, public housing programs 

in Germany demonstrated its realization at the urban scale, 

linking the modernization of technology with the reconstruc

tion of urban territories, albeit without Le Corbusier's inter

nal spatial complexity. I fig. 1 For the pub I ic housing program 

in Frankfurt during the late 1920s, Ernst May ramped up the 

technology of precast concrete to build some 15,000 units of 

workers' housing in five years, in new garden settlements on 

the city's periphery. I fig. 2 Achievements like these were for

midable for the time and commensurate with the emergence 

of mass society, yet they pale in comparison with the scale 

and speed of urban growth in China today. 

China's use of concrete in recent years has become 

the stuff of legend, accounting for half the world's total pro

duction and continuing to grow by 5 percent annually. I fig. 3 

Before the economic downturn of 2008, output was expected 

to reach 1.3 billion metric tons by 2010. In 2007 alone, some 

5.5 million units of housing were realized in concrete. If we 

can say that Le Corbusier's Dom-ino concept now rules the 

day, it is not only because of the efficiency with which such 

structures can be produced-the radical reduction in mate

rial, time, and labor and the radical expansion of scale they 

achieved-but also because of the flexibility with which this 

constructive system can adapt to different sites, scales, pro

grams, configurations, tastes, and cultural desires. While 

appearing to delineate a rigid rationality, the Dom-ino sys

tem, in fact, possesses a plastic logic of variation and adap

tation. The abandoned construction sites for hotels on the 

Sinai Peninsula, documented by Sabine Haubitz and Stefanie 

Zoche, illustrate how easily the Dom-ino system has incor

porated non-Western cultural motifs, producing the kind of 

kitsch that has always been part of modernity. I fig. 4 It is a 

system that mutates so easily that it often disconcerts the 

purists, exchanging Le Corbusier's cylindrical pi loti for piers, 

sheer walls, or other kinds of elements, and producing results 

that are structurally hybrid, like most commercial buildings or 

the more extreme "turbo architecture" of Serbia.2 1 fig. 5 

During the twentieth century, concrete became cel

ebrated, more typically, not for its systemic applications but 

for enabling the realization of unique sculptural forms

expressionist, biomorphic fantasies of a post-Symbolist, 

post-Art Nouveau, post-Futurist world to come-that would 

supersede and correct mechanization. I fig. 6 So strong was 

the desire for formal plasticity, complexity, and alterity in the 

cultural imagination-for the organic, libidinal, Dionysian, 

delirious, and dark-that concrete acquired a second mate

rial logic, directly at odds with its rationalist Dom-ino super

ego and the modernist ethos of honest construction. In 1919, 


