
Bridge Aesthetics Workshop
Practical Ideas for Short and Medium Span 

Bridges

Robert J Shulock, P.E.
Sr. Vice President

Riverfront Office Center

April 29, 2010

Harrisburg, Pennsylvania



Efficiency - Economy - Elegance

2010 TRB Workshop



Structural Art

ñ Engineers éé often argue that aesthetics are not part of their 

profession.If you want beauty, hire an architect or, more 

radically, a sculptor.One major objective of education in 

engineering should be to encourage students to see, accept, and 

begin to use that elemental sense of aesthetics.ò

Professor David Billington

ñA bridge engineer mustbe properly educated,  well versed in the 

arts, material sciences, descriptive geometry and a master of 

structural analysis. They should be taught principles of aesthetics.ò
Arvid Grant

Bridge Engineer 



Etymologies

Engineering- Engineeringas a field of study is attested from
École Polytechnique, engineering school 

founded 1794
® polytekhnos"skilled in many arts," from polys "many" + tekhne
"art«
® technology- "discourse or treatise on an art , 

the arts, or craft.«

Structure- "a fitting together¬ , to pile, build, assemble,«

Art  - «to fit¬ , to fit together..(with)  skill as a result of 
learning or practice

Artifact  - "anything made by human art,£ by skill¬

Beauty - «to fit in every sense¬ 



«..separation..has grown up between art and science...in early times manªs 
activities were an undivided whole, in which science and art were not 
separate£.¬ children do not tend of their own accord  to separate 
such activities£they  are gradually trained to think, feel perceive them 
as separate£  Thus what is natural and spontaneous to man is the 
wholeness of art and science.¬

David Bohm

Physicist



Modern Meanings

Art -ñthe process or product of deliberately arranging 
elements in a way to affect the senses or emotions .ò
e.g. ñto fit, in an aesthetic and emotional sense.ò

then beauty becomes -

ïñto fit in every sense emotionally and aesthetically.ò 

ñAlthough the application of scientific knowledge to 
derive a new (technology)  involves skill and results in 
the "creation" of something new, this represents science 
only and is not categorized as art.ò, Wikipedia



Beauty

ñBeauty,then, is not simply a matter of personal opinion, 
dependent primarily on the eye of the beholder.  It is the result of 
dynamic, evolving processes that consist of harmonious 
totalities.ò

ñébeautyis not an arbitrary response that happens to ñtickleò us 
in a pleasing way. In science , for example, one sees and feels 
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 unified 
total structure.ò

David Bohm



Structural Art

Professor David Billington

«   Structures £ that are both technically and aesthetically well designed.¬



Structural Art

Efficiency = Perfection of    

Engineered/Structural Form -



Michelangeloªs David

Creation by what the scuptor called

ablatioïremoval of what is not really 

part of the sculpture

(a bridge should be) «As simple as 
possible, and no more.¬

Arvid 
Grant



Capital Cost

ðProper Materials

ðProper  Structure Type

ðEfficient Structural Form

ðConstructability

Life Cycle Cost

ðDurability

ðServiceability

ðSustainability

Economy

Structural Art



Structural Art

Salginotobel, Switzerland Robert Maillart



Structural Art



Structural Art

«No one has the right  to build something ugly.¬  

Arvid Grant 



Structural Art

Sunniberg Bridge, Switzerland Christian Menn



Sunniberg from Below



Sunniberg Pier



Christian Menn

Structural Art



Tsing Ma ðHong Kong

Structural 

Art

Jeff  Young



Sunshine Skyway, Florida

Structural 

Art

Jean Muller



Rama VIII, Thailand

Structural Art

Daniel Farquar



East Huntington Bridge, West VirginiaArvid Grant

Structural Art



Inspiration, Clearwater

Clearwater Memorial Causeway, Florida



Greta Bridge, England

Structural Art



Structural Art

Jorge Schlaich

Greenville 
Pedestrian 
Bridge, SC



Greenville at Night



US Route 59, Houston

US Route 59, Houston US Route 59, Houston

Structural Art



US 59 Abutment



Structural Art

Washington State



Priest Point Bridge

Arvid Grant



Priest Point Bridge



ñThe aesthetic value of a bridge is realized subconsciouslyò

Cascade Orchards

Arvid Grant



Alternative Goals/Processes/Procedures

é.that impede the creation of Structural Arté

­ The Signature Bridge
­ The Sculptural Bridge
­ The Standard Bridge
­ Education  of the  «Street Ready¬ engineer 

®design as a mathematical  process to meet codified standards. 

­ Over Codification of design that inhibits freedom to design 
thoughtfully and creatively 

­ Compartmentalization of decisions and funding in Planning, 
Design, Construction, Operation and Maintenance



The Signature/Sculptural  Bridge



The Signature/Sculptural Bridge

Arapaho Road Bridge, Addison Texas



Sundial Bridge, CA

The Signature/Sculptural Bridge

Santiago Calatrava







The Signature Bridge

San Francisco Oakland Bay Bridge ðSAS Span

«..a dreadful bridge.¬- Professor David Billington

«..a monument to idiocy¬- Design team member



(Misusing Standard Designs)

The Standard Bridge



Standard Solutions

The majority of  ñEverydayò or ñWorkhorseò bridge 

design is accomplished by  applying standard 

ñregionalò bridge types and standard designs to   

most situations.



Standard Solutions

Standard bridge types can be appropriate  solutions 
if the site is standard, the needs are standard and 
attention is given to detail.



P
P
P

Poulsbo Bridge, Washington

Standard Solution 

PS Girder



Standard Solution 

PT Concrete Box

I ð205  Oregon



Standard Solution

Steel Girder

I-78  New Jersey



Standard Solutions

HOWEVER IF -

­if attention is not given to detail
­or the projectªs needs and/or the site  are not standard
­or aesthetics are derived from decoration

£££the result  may be  a sub-optimal solution.



Standard Solutions £
no attention to detail
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