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3 Dimensions of Structural Art:
scientific social symbolic 11
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EN.560.141 
Perspectives on thePerspectives on the 
Evolution of Structures
Why do buildings and
bridges look the way
they do today? Students
will be provided thewill be provided the
tools to answer this
question for themselves
h h d f hthrough a study of the
history of the design of
buildings and bridgesbuildings and bridges
throughout the world
from both engineering

d hit t l/and architectural/
aesthetic perspectives.
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• The Washington Monument and the Eiffel Tower
• The Eiffel Tower and the St. Louis Gateway Arch
• Telford, Brunel, and British Metal Forms
• Eads Eiffel and the Forth Bridge• Eads, Eiffel, and the Forth Bridge
• John Roebling and the Brooklyn Bridge
• History and Aesthetics in Suspension Bridges
• Covered Bridges

• Chicago and the Skyscraper
• New York and the Skyscraper
• Robert Maillart and the Origins of R/C
• Freyssinet, Finsterwalder, and the Origins  of P/S Concrete
• Cable‐Stayed Bridges
• Roof Vaults and National StylesRoof Vaults and National Styles
• The Swiss Tradition of Bridge Design
• New Bridge Forms: Maillart and Menn
• New Building Forms: Maillart and Isler

l i S• Baltimore Structures
• Green Buildings from Fathy to Yeang
• High, Wide, and Far: Structural Engineering Today 24



scientific social symbolic

“The … scientific criterion … essentially 
comes down to making structures with 
a minimum of materials and yet witha minimum of materials and yet with 

enough resistance to loads and 
environment so that they will last.”
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scientific social symbolic

Efficiency: constructing a long-span bridge with a minimum 
number of piers in the waterwaynumber of piers in the waterway
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scientific social symbolic

Efficiency: constructing a long-span bridge truss with a 
simple arch truss systemsimple arch - truss system
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scientific social symbolic

Efficiency: Constructing a long-span bridge truss without 
traditional wooden joinery and archestraditional wooden joinery and arches
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scientific social symbolic

Efficiency: Constructing a long-span bridge truss with 
effective counterbraces (to provide stiffness without an arch)effective counterbraces (to provide stiffness without an arch) 
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scientific social symbolic

Efficiency: Constructing a long-span bridge truss with a 
simplified method of prestressing the counterbracessimplified method of prestressing the counterbraces
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scientific social symbolic

“The second, or social criterion, 
comprises mainly analyses of costs as 
compared to the usefulness of thecompared to the usefulness of the 

forms by society.”
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Permanent Bridge (1806)
Timothy Palmer
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scientific social symbolic

“And it is sincerely my opinion, that the Schuylkill bridge will last 30 and
perhaps 40 years, if well covered. You will excuse me in saying that I think itp p y y g
would be sporting with property, to suffer that beautiful piece of
architecture . . . which has been built at so great expense and danger, to fall
into ruins in 10 or 12 years!”

‐A Statistical Account of the Schuylkill Permanent Bridge,1806
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scientific social symbolic

“…the third criterion, the symbolic, 
consists of studies in appearance, along 
with a consideration of how elegancewith a consideration of how elegance 
can be achieved within the constraints 
set by the scientific and social criteria.”
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