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Creating Structural Art
IN Everyday Bridges
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Structural Art

AR Engineers ée often argue
professionlf you want beauty, hire an architect or, more
radically, a sculpt@ne major objective of education in
engineering should be to encourage students to see, accept,
begin to use that el ement al

Professor David Billington

NA br i dge beprogarhnhedusated, nelsversed in th

arts, material sciences, descriptive geometry and a master o

structur al analysis. They s
Arvid Grant

Bridge Engineer



Etymologies

Engineermné&ngineerasya field of study is attested from
Ecole Polytechreggimeering school
founded 1794
®. polytekhhisklled in many arts," fmps  "many" ¥ekhne

rart «
® technologydiscourse or treatise on an art ,
the arts, or craft. «
Structure "a@ f/7tti ng toget her = tr o pi
Art - «to fit- , to fit together

learning or practice
Artifact "anything made by human art,

Beauty «to fit I n every sensen
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David Bohm
Physicist



Modern Meanings

Art-nt he process or produ
elements in a way to affect the senses or emotions
e. g. nto fi1t, Il n an aes

thenbeautypecomes
into fiIt I n every sense

NAlt hough the applicat.
derive a new (technology) involves skill and results
the "creation" of something new, this represents sci
only and 1 s n,OMkipediat egor



Beauty

Beautythen, is not simply a matter of personal opinion,
dependent primarily on the eye of the beholder. It is the res
dynamic, evolving processes that consist of harmonious
totalities. oo

Nnéeauty s not an arbitrary res
In a pleasing way. In science , for example, one sees and fe
the beauty of a theory only if the latter is ordered, coherent,
harmonious with all parts generated naturally from simple
principles, and with those parts working together to form a t
total structure. oo

David Bohm



Structural Art

Efficiency, Economy
and Elegance

Considered Equally

\

Professor David Billington




Structural Art

Efficiency = Perfection of
Engineered/Structural Form -

Perfection isfinaly achieved not when
there is no longer anything to add, but when there
IS No longer anything to take away. It is as if that line

___which the human eye wil follow with effortiess delight
W..._, a

vere a line ad not been invented, but simply

S IMMthe Dbedin




Mi chel angel -

Creation by what the scuptor call
ablatio removal of what Is not re:
part of the sculpture

(a bri dge shoul d
possi bl e, and no

Arvid
Grant




Structural Art

Economy
Capital Cost

d Proper Materials

d Proper Structure Type
d Efficient Structural Form
d Constructability

Life Cycle Cost

0 Durability
d Serviceability
d Sustainability
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Structural Art

Elegance

“The visual expression of
efficient structural function
= : is a fundamental criterion of

\ ance in bridge design.”

e Toone

Shristian Menn
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Sunniberg Bridge, Switzerland Christian Menn
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Tsing Ma 8 Hong Kong Jeff Young
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Sunshine Skyway, Florida Jean Muller



Structural Art

Daniel Farquar

Rama VIlI, Thailand



Struc__tu_ral Art

L e e ——  —

East Huntington Bridge, West VirginiaArvid Grant



Clearwater Memorial Causeway, Florida
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Greta Bridge, England



Greenville
Pedestrian
Bridge, SC

~Jorge Schlaich






Structural Art

US Route 59, Houston
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NThe aesthetic value of a




Alternative Goals/Processes/Procedures

ée.that 1 mpede the <cr

- The Signature Bridge
- The Sculptural Bridge
- The Standard Bridge

- Educati on of t he «Str
®@lesign as a mathematical process to meet codified standal
- Over Codification of design that inhibits freedom to
thoughtfully and creatively

- Compartmentalization of decisions and funding in F
Design, Construction, Operation and Maintenance



The Signature/Sculptural Bridge
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The Signature/Sculptural Bridge

Arapaho Road Bridge, Addison Texas



The Slgnature/ScquturaI Br| ge
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Sundial Bridge, CA

Santiagd Calatrava
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The Standard Bridge

The
Square-Peg-in-
~RBound-Hole Habit




Standard Solutions

The majority of n E"
design Is accomplished by applying standa
Nnregional o bridge 1t
most situations.



Standard Solutions

Standard bridge types can be appropriate
If the site Is standard, the needs are stanc
attention Is given to detall.
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Poulsbo Bridge, Washington



Standard Solution
PT Concrete Box
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Standard Solutions

HOWEVER IF

- If attention Is not given to detall

- or the project?2as needs
- or aesthetics are derived from decoration

£EE£E£t he r e s uioptimal soltwn. b e

a



Standard Sol ut
no attention to detall
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