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The majority of modern and contemporary architecture is designed 
to look best on the day it opens. Corbusier’s Villa Savoye requires a 
crisp, white coating so that it is read with a focus on the form of the 
building—the pilotis and the horizontal windows—not the material 
character.  Like most of Gehry’s buildings clad in metal skins, the 
Weisman Art Museum must be routinely cleaned to maintain its 
opening-day gleam. A dull, water-streaked building is not nearly 
as impressive as a glittering gem shining above the Mississippi. The 
IIT campus in Chicago is a good place to observe Mies buildings of 
nearly identical designs, some newly restored and some requiring 
maintenance.  While a restored Mies building resonates a machined 
precision and industrial efficiency, its aged and unrestored twin 
appears cheap and dingy. The only difference between them is that 
one has degraded due to exposure to the elements, and one has had 
the effects of time turned back for the moment. 
 When we speak generally of time and its effect on buildings, 
we are often speaking about the effect of oxidation. The browning 
flesh of an apple, the greening of copper, and graying cedar are all 
cases of oxidation. Fire is an instance of a rapid oxidation process, 
while previous examples take more time. Oxidation is traditionally 
defined as the reaction of oxygen with materials, but technically is 
the loss of one electron when one or more materials (not necessarily 
oxygen) interact. In the case of buildings exposed to the elements, the 
surrounding air is seeking free radicals in the building material with 
which to bond. In a steel building, the result of this bonding is rust, 
the material resulting from a chemical reaction. The earth’s crust, a 
boundary between the metallic core and the oxidizing atmosphere, 
is the place where materials collide and oxidation occurs.1 The only 

We can view architecture “as a material organization that regulates and 
brings order to energy flows; and, simultaneously and inseparably, as an 
energetic organization that stabilizes and maintains material forms”
—Luis Fernández-Galiano, Architecture Discovers Fire

Yakisugi (charred cedar)

Cor-ten Steel
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n thing preventing a completely oxidized planet is photosynthesis, 
which combines water, minerals, and carbon dioxide (with the aid of 
sunlight) to produce oxygen and organic compounds.2

 Designing in the narrow margin between earth and sky, 
architects are in a continuous battle against the process of oxidation, 
a process which begins to wear away on the buildings as soon as the 
materials are exposed to the elements. In this battle against decay, 
the common response is to fight back by creating barriers between 
oxidizing agents and free radicals with a thin layer of an impervious 
material. In the case of fruit, its own waxy skin prevents rapid 
browning of its flesh. For steel and wood, a coat of paint, wax or 
plastic is often used.3 However, there is another approach, one that 
makes the oxidation process visible and comprehensible instead of 
hiding materials beneath layers of seemingly-impenetrable materials. 
 These two responses to oxidation can be understood through 
architectural historian Terunobu Fujimori’s definitions of the Red and 
White Schools. The White School (or International Style) described 
in the projects by Mies, Corbusier, and Gehry above, is architecture 
“concerned solely with material forms, cold and intangible, situated 
beyond time.”4 While White School buildings are often a mental 
exercise in form and function more or less separate from the natural 
world, I would argue that Red School buildings see themselves as 
a part of nature and play by nature’s rules, paying attention to the 
particular milieu where they are located. While the White School 
ignores or combats energy flows in material selection and detailing, 
the Red School seeks to understand, organize and control energy 
flows. The Red School approach is less a fearful reaction to decay and 
more a harmonious response to natural processes. 
 Materials have the ability to form their own protective 
coatings which can be taken advantage of in architectural 
applications, but this requires a thicker material and (usually) more 
time and effort than an artificial skin. In the push for thinner and 
thinner material applications—dematerialization championed by 
the White School—a thin artificial skin often wins out over a thicker 
skin formed through the encouragement of natural processes. While 
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an approach to the use of building materials alone does not define 
the Red School, I would like to stretch the definition to consider 
taking advantage of natural material processes, not just properties, a 
distinctly Red School material strategy.
 I am particularly interested in the processes of controlled 
oxidation, which lends an aged quality to buildings but in actuality 
prolongs their longevity. This, I believe, is a disruptive material 
application as it challenges the presumption that architecture exists 
beyond time while leading to a rich materiality in architecture. Two 
projects, in very different times and locations, demonstrate a solid 
appreciation for and use of oxidation in material applications, one in 
fire and wood, and another in rust and steel. In his Yakisugi House, 
built in Japan in 2007, Terunobu Fujimori chars cedar planks in a 
traditional Japanese method to produce dark black cladding. Fujimori 
considers his work part of the Red School, and I would place much 
of the work of Eero Saarinen in this school as well. At the John Deere 
& Company Headquarters, completed in 1963 in Moline, Illinois, 
Saarinen chose Cor-ten steel, a rapidly-oxidizing metal developed for 
railroads, and used it in its first architectural application. Oxidation 
is typically a process that architects and clients go to great lengths 
and expense to prevent. In both of these cases, however, encouraging 
this natural reaction to occur ends up creating a protective layer that 
prolongs further decay. This protective layer is embedded within the 
piece of material itself, the rapidly-aged material protecting the new 
material beneath. Understanding and embracing oxidation instead of 
fighting it leads to rich and compelling architecture, which deserves 
further exploration.

John Deere Headquarters, Eero Saarinen with John Dinkeloo
Cor-ten steel was developed by the United States Steel Corporation 
in 1933 for use by railroads. It is a group of steel alloys which 
eliminates the need for painting as it forms a stable layer of rust after 
several years of exposure to weather.5 While a carefully-formulated 
composite designed to rust in a particular way, it nonetheless takes 
advantage of the natural process of rusting in order to form its own 
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protective barrier against further decay. If it is scratched or damaged, 
Cor-ten is able to self-heal and form more rust, protecting the metal 
beneath. The John Deere Headquarters, designed by Eero Saarinen 
and completed in 1963, represents the first architectural use of Cor-
ten steel. In this project, Saarinen did a phenomenal job of studying 
the physical and aesthetic properties of the material and allowing 
them to influence the design. 
 Eero Saarinen was particularly adept at understanding 
the desires of the client as well as the properties of the building 
material with which he was working. It is as difficult to imagine the 
TWA terminal built of anything but concrete as it is to imagine the 
John Deere headquarters built of anything but Cor-ten. This deep 
appreciation and enhancement of the intrinsic qualities of a material 
is something to be respected and emulated. Originally, however, 
Saarinen’s design was for an inverted pyramid of concrete on top 
of a hill. After a strong negative response from the client, Saarinen 

John Deere Headquarters, showing 
landscaping by Sasaki & Associates
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redesigned the project as a metal building nestled in a valley. Metal 
was important to capture the industrial and mechanical aspects of the 
company. Saarinen’s partner, John Dinkeloo, looked into common 
corrosion-resistant metals like stainless steel and aluminum as 
potential building materials. However, he found Cor-ten steel to be 
more economical and suggested its use for the building, an important 
development in the design, as “neither [of the other options] would 
have had the visible strength and immediate impact of the material 
that he chose.”6 The material itself holds connotations of old farm 
equipment as well as a “new kind of industrial building, both refined 
and appropriate” with a “rugged intensity.”7 Cor-ten steel was able 
to capture the spirit of both the mechanized progressiveness of the 
company and the nostalgic, natural farm setting in which their 
machines were designed to operate.
 Using Cor-ten in an architectural application was both 
risky and rewarding. Testing was required to see how the material 
would weather, and John Deere engineers who had spent their 
careers working to prevent rust were uneasy about working in a 
rusty building. The rural location, however, was the key to the ability 
to use exposed steel, as no concrete or asbestos were required for 
fire protection of nearby buildings.8 The site and landscape were 
also important in the reading of the building as a natural, pastoral 
structure, with preserved large trees framing the building and being 
framed by the interior steelwork. The character of the color and 
texture of the steel were important “to merge interior and exterior, 
[as] Saarinen needed the Cor-ten to blend with the trees,” and the 
presence of the trees was crucial so he could “finish the building’s 
stark interiors with framed foliage.”9 The material choice of steel 
influenced many details throughout the building as well. Also 
essential to this interior and exterior blending was the alignment of 
structural members with the windows so the curtain wall seemed to 
disappear.10 As a result of his skillful application of Cor-ten,“Saarinen 
managed to create a completely new kind of glass-walled building—
one that was truly sculptural without using curved elements—and to 
tie it to the landscape in a way few buildings had ever been before, Details in Cor-ten
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or have since.”11 It is interesting to consider just how much the use 
of Cor-ten influenced the possibility of this building to be tied to the 
landscape and reflect the aesthetics of the John Deere Company so 
completely.
 Saarinen was described as a “client’s architect…He possessed 
an unusual ability to learn from his clients, to teach them, and to 
create dynamic, mutually satisfying relationships with them.”12 
Saarinen was also a “material’s architect,” learning from the material 
and creating a dynamic relationship between the material and the 
design. Saarinen sought to understand the properties of Cor-ten 
and propel it to do something it had never done before. Perhaps this 
appreciation for material properties and harnessing of the process 
of oxidation is what lead to the timeless quality of the building, 
confirmed by the bestowment of the AIA 25-year award in 1993. 
McQuade agrees that “there is a depth of feeling in Deere which 
makes it much less transitory than most modern architecture,”13 and 
I believe this stability is partially because the Cor-ten is a resilient 
material which doesn’t depend on opening-day perfection to retain 
beauty. In fact, Cor-ten only improves its character with age. This 
oxidation process, a slow burning of the material, gives the building 
skin a life of its own.

Cor-ten facade
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Yakisugi House, Terunobu Fujimori
While it is smaller and needs less explanation than the John Deere 
Headquarters, Fujimori’s use of charred cedar in his Yakisugi House 
provides an interesting counterpoint to the highly-engineered Cor-
ten. The use of charred cedar (yakisugi) in Japanese construction is 
not new. It has been practiced for centuries by farmers and fishermen 
in villages in the central Kansai region of Japan.14 Historically used to 
prevent rotting, the layer of char creates a natural barrier to further 
oxidation, working in a similar way to a fire ring burned around a 
house. Because the ring is pre-burned, the free radicals are removed 
and oxidizing agents, with no opportunity to oxidize, cannot access 
the free radicals beneath the surface. 
 Yakisugi is not typically specified by architects and carries 
a distinctly rustic and practical connotation, which is precisely why 
Fujimori chose to use it. Fujimori seeks to build in an International 
Vernacular which often employs low-tech, tactile, and colloquial 
visible material strategies. Charred cedar is an approach to cladding 

Yakisugi House
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that makes practical sense, but it also carries strong connotations. 
Burnt wood is typically viewed as evidence of destruction, especially 
when it is cladding a home. However, the pairing of the yakisugi with 
white plaster helps the building to read not as a burned house, but 
as an intentional use of dark black and bright white materials, which 
combine for a strong graphic and almost cartoonish appearance. 
 Fujimori used the Neolithic cave as a key design inspiration.15 
This is clear in the cave-like opening of the living/dining space to 
the outside, but also in the emphasis on fire throughout the project, 
a primal element. Prominent in the main living space is a hearth, 
surrounded by a white plaster wall and pieces of charred wood. 
Viewed at dusk, the hearth has a strong relationship to the charred 
cedar which frames it. The relationship between charred wood 
as cladding and the prominence of the fireplace evokes the early 
dilemma of whether to use wood for fire or for shelter.16 It seems 
Fujimori here has chosen to do both, and in using similar materials, 
links the concept of shelter and warmth.
 The charring of wooden planks does not preserve the 
material indefinitely in a hermetic seal, but it does prolong the 
life of the wood until its inevitable decay.  As an added benefit, 
the material can still be biodegraded, perhaps even serving as soil 
in which to grow another cedar. This completes a natural cycle 
uncomplicated by paint or petroleum products which Fernandez 
describes as “a continuous process in which both construction 
materials and energetic substances…decompose and regenerate.”17 It 
is critical to continue to discover similar ways to prolong the useful 
life of materials while working within natural cycles of creation and 
destruction.

Focus on process, not product
The use of Cor-ten in the John Deere Headquarters and charred 
cedar in the Yakisugi House demonstrates an awareness of natural 
processes of decay and a harnessing of these properties to prolong the 
life of building materials. While the exterior materials at first appear 

Looking through main window, where 
the backside of the charred cedar 
planks is revealed
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Night view reveals the hearth within 
the charred wood home
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Yakisugi & plaster detail

degraded, in actuality they are more resilient than the static materials 
specified by architects of the White School. These buildings provide 
two excellent case studies of ways of allowing cladding materials 
to work with nature instead of against it. To accomplish this, both 
employed prototyping and testing.
 It is important to draw the distinction between yakisugi and 
Cor-ten, which are intentionally aged, and other materials which 
are made to appear aged. This is common in the “shabby chic” style, 
which saw the height of its popularity in the late 1990s. Distressing 
new wood, painting it with crackle paint, and painting fake rust onto 
metal is categorically different from actually harness the process of 
aging to work for the preservation of the building. In the John Deere 
Headquarters and Yakisugi House, natural processes are understood 
and taken advantage of. This appreciation of patina, whether real or 
replicated, is interesting in the current case of Cor-ten steel itself, 
which is not recommended for architectural applications anymore. 
This is due to the possibility of corrosion if the steel is applied to 
thinly or detailing allows water to pool in addition to the unintended 
effects of rust staining nearby sidewalks or other building materials.18  
As an alternate option, the company which invented Cor-ten 
recommends a type of steel painted to look indistinguishable from 
Cor-ten. If this seems wrong, it is because the essence of Cor-ten 
as a material is not its appearance, but the fact of its self-preserving 
rusting. 
 A strength of both the John Deere Headquarters and 
the Yakisugi House is that they display an understanding of the 
relationship of degradation of energy to the degradation of matter.19 

They do not need to look shiny and new to be beautiful. Rather, their 
awareness of degradation and their preparation for it through pre-
aging makes them timeless and intriguing. Through their projects 
described above, Saarinen and Fujimori demonstrate a view of 
architecture as a process rather than a final product. This viewpoint is 
critical if we ever hope to design truly sustainable buildings.
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Cor-ten staining on bricks
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1 Olson.
2 Bassham.
3 What Is Oxidation?  
4 Fernandez-Galiano, 4.
5 Cor-ten.
6 Eero Saarinen, 98.
7Eero Saarinen, 98.
8 Eero Saarinen, 98.
9 Pelkonen and Albrecht, 284.
10 McQuade in Eero Saarinen, 100.
11  Eero Saarinen, 100.
12 Eero Saarinen, 101.
13 McQuade in Eero Saarinen, 100.
14 Buntrock, 52.
 5 Fujimori, 350.
 6 Fernandez-Galiano, 7.
 7 Fernandez-Galiano, 6.

Bibliography

Bassham, James Alan. Photosynthesis. Encyclopedia Britannica. http://www.britannica.com.
floyd.lib.umn.edu/EBchecked/topic/458172/photosynthesis (accessed December 2010).

Buntrock, Dana. Materials and Meaning in Contemporary Japanese Architecture: Tradition and 
Today. New York: Routledge, 2010.

Cor-ten. http://www.ussteel.com/corp/construction/cor-ten-azp.asp (accessed November 2010).

Eero Saarinen. Tokyo : A + U Pub. Co. : distributor, Japan Architect Co. 1984

Fernandez-Galiano, Luis. Fire and Memory.

Fujimori, Terunobu. Fujimori Terunobu Architecture. Tokyo: TOTO Shuppan, 2007.

Olson, Maynard V. Science & Technology: oxidation-reduction reaction. Encyclopedia Britannica. 
http://www.britannica.com.floyd.lib.umn.edu/EBchecked/topic/436636/oxidation-reduction-
reaction (accessed December 2010).

Pelkonen, Eeva-Liisa, and Donald Albrecht. Eero Saarinen: Shaping the Future. New Haven: Yale 
University Press, 2006.

What Is Oxidation?  http://www.wisegeek.com/what-is-oxidation.htm (accessed December 
2010).

289


