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Structural systems
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I. Ordinary structures
1. The Pier:  It rests upon the ground, it 
thus has support; but it already aspires, 
for it rises vertically from its ground-
support into the air… It is serene 
because within itself are balanced the 
two great forces, the simplest, 
elemental rhythms of Nature, to wit,
       the rhythm of growth, of 
           aspiration, of that which would
          rise into the air: which impulse we
            shall call the Rhythm of Life:  and
                 the counter-rhythm of
             decadence, of destruction, of
            that which would crush to the
            earth, of that which makes for a
            return to the elements of earth,
          the Rhythm of Death.
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2. The Lintel: Alone lying flat on 
                the ground it is functionless,           

 useless… But the moment this
  lintel (this latent thing), is laid upon 

 the two piers and connects their 
activities — presto! By the subtlest of 
conceivable magic, instantly the Science 
  of Architecture comes into being … 

   [This is] the simple visible
    origin of our art.

— from Louis H. Sullivan, Kindergarten Chats and other 
Writings, Wittenborn, Inc., NY 1947. 

— Image is the frontispiece from Marc-Antoine Laugier: Essai 
sur l'architecture 2nd ed. 1755 by Charles Eisen (1720–
1778). Per Wikipedia, it is an allegorical engraving of the 
Vitruvian primitive hut.
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Concrete two-way slab variations
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Flat plate construction: Champlain Towers South building, Surfside, Florida
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Gates Hall, Cornell University, Morphosis Architects

19

Gates Hall, 
Morphosis
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Jennie and Mundie, Fair Store, Chicago, 1891 
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Gibb and Waltz, Rand Hall, Ithaca, 1912 
23

Rem Koolhaas (OMA), Milstein Hall, Cornell University, 2011
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Richard Neutra, Lovell "Health" House, Los Angeles, 1929 
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KSS Architects, addition to Statler Hall, Cornell University, 2004 
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Timber frame, State Street, Ithaca, New York 
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Charles Francis Osborne, East Sibley Hall, Cornell University, 1894 
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S.O.M., Hancock 
Building, Chicago 
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S.O.M.: Uris Hall, Cornell University vierendeel "truss" 
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Theo van Doesburg axonometric, 1924 
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Burj Dubai, S.O.M.

Johnson Museum, I.M. Pei
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II. Loads and structural behavior
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Galileo, Due Nove Scienze, 1638 
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Dik Browne, cartoon, 1986 
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Parthenon, Acropolis, Athens (per Choisy axonometric, 1899) 
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Pierre Koenig, Case Study House 21, Los Angeles, 1958 
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Strategies for bending elements (beams)
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Forth Bridge, Scotland, John Fowler and Benjamin Baker, 1883-90 
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Piano and Rogers 
(Peter Rice - Ove Arup, 
Engineers), Pompidou 
Center, Paris, 1977 
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III. Axial force structures
Long-span, “funicular,” heroic structures
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Koolhaas, Villa in Bordeaux (Balmond) 
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Wolfgang Tschapeller, Mui Ho Fine Arts 
Library, Rand Hall, Cornell University
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Grimshaw and 
Partners, Igus 
Headquarters 
and Factory, 
Cologne, 1992 
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Gaudi, Cripta de la Colònia Güell, Barcelona, 1908–1914 
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Eero Saarinen, Gateway Arch, St. Louis, 1947 competition (1961-
66) 
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Auguste Perret, Esdors Factory, Paris, 1919 

67
Guerrini, La padula and Romano: Palazzo della Civiltà Italiana, EUR (Rome), 1938 
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69

Mario Botta, House in Ticino, Switzerland, 1988 

70

James Stirling, Staatsgalerie, Stuttgart, 1977-83 

71
Viñoly, Kimmel Center, Philadelphia, 2001 

Crystal Palace, Joseph 
Paxton, 1851

72



7/7/24

13

73

(added circumferential "hoop" stresses) 

74

Pantheon, Rome, 
126 A.D. 
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Bruno Taut, Glass Pavilion, Cologne, 1914 
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Buckminster Fuller, Geodesic dome (USA Pavilion, Expo 67, Montreal), 1967 
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Foster, Reichstag Dome, Berlin, 1999 
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Tents: Frei Otto, Munich Olympics, 1968-72 
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La Grande Arche, Johann Otto von Spreckelsen; La Défense, Paris (1989)
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Felix Candela, restaurant at Xochimilco, Mexico, 1958 
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Don Greenberg, Hyperbolic paraboloid, Cornell University Plantations, late 1960s 
(rebranded as "Cornell Botanic Gardens" in October 2016)  
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Contamin and 
Dutert, Galerie 
des Machines, 
Paris, 1889 

91
Gustav Lindenthal, NYC, 1914-16 

92

Vladimir Tatlin, Monument 
to the Third International, 
1919-20 

93

Mies van der Rohe, Concert Hall Project, 1942 (Glenn Martin collage);
Albert Kahn, Glenn Martin Assembly Building, Baltimore, 1937 
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Alvar Aalto, Saynatsalo Town Hall, 1952 

95

Zimmer Gunsul Frasca, Duffield Hall, Cornell University, 2004 
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http://www.aap.cornell.edu/milstein/
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Michael 
Hopkins, House, 
London, 1977 
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(From D'Arcy Thompson's On Growth and Form, 1917) 
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Renzo Piano (Peter Rice, engineer), Menil Collection, 
Houston, 1987 
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Space truss: I.M. Pei, 
Javits Convention Center, 
NYC, 1986
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Louvre, 1989 
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Space frame: Gehry, Guggenheim Museum, Bilbao, 1997 
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