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• Project Location - Tacoma, Washington

• Replace old concrete viaducts and steel truss 

• Heavy truck traffic route (Port to I-5 & downtown)  

Existing Bridges



Bridge Type Options

Alternate 2 - Cable Stay

Alternate 1 - Arch with Viaduct



Design Issues 1

• Connect existing misaligned bridges
• Spans 6 railroad tracks at 45 degree skew

• 3 lanes to 4 lanes plus bike access



Design Issues 2

Pylon Design Considerations
• Overall foundation footprint
• Structural  behavior
• Aesthetics
• Costs
• Time to Build

• Build new bridge in one year  
• 3 hr RR closure windows
• Future RR expansion
• Phase 2 bridge compatibility
• Design costs
• Construction costs  



Steel vs. Concrete Pylon

Rendering of  new Puyallup Ave. Bridge

Foss Waterway Cable Stay,                            Tacoma, WA



A-Frame Pylon

• Stable - construction & final stages

• Resists lateral response from wind

• Resists lateral response from EQ

• Suits Steel Construction

• Strong and logical structural form



Principal Drivers Affecting Steel Pylon Costs

• Weight of steel

• Fabrication 

• Constructability



Cost Drivers: 

Weight Height
Section
Plate Thickness

Height
Section
Plate Thickness

Fabrication
Simplicity
Repetition
Thinner Plates

Simplicity
Repetition
Thinner Plates

Constructability

Simplicity 
Repetition
Segmentation

Simplicity 
Repetition
Segmentation



Pylon Dampers



800 k Viscous Dampers – Deck to Piers

Tower moments without dampers Tower  moments with dampers 

Reducing Design Forces



Plate Thickness = F(stiffeners)

• Anchor Support
• Tension diaphragm

Guide to Stability Design Criteria for Metal Structures, 5th Ed.

Vertical and horizontal buckling



Pylon Section

• KL/r ratio
• K value - longitudinal direction
• K value - transverse direction

KL tower

r tower

KL plate

r plate
<



Cost Drivers: 
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Height
Section
Plate Thickness
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Plate Thickness

Fabrication
Simplicity
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Simplicity
Repetition
Thinner Plates

Constructability
Simplicity 
Repetition
Segmentation

Simplicity 
Repetition
Segmentation



Fabrication (simple, repetitive)



Cost Drivers 

Weight
Height
Section
Plate Thickness

Height
Section
Plate Thickness

Fabrication
Simplicity
Repetition
Thinner Plates

Simplicity
Repetition
Thinner Plates

Constructability

Simplicity 
Repetition
Segmentation

Simplicity 
Repetition
Segmentation



Pylon Erection



Thank You
NSBA - National Steel Bridge Association
Brad Murphy - Thompson Metal Fabrication, Inc.
Kai Farrar - Sicklesteel Cranes, Inc.
Craig Keller - Taylor Devices, Inc. - Damper devices
Steve Seguirant – Concrete Technologies, Tacoma
Jodi Wills - David Evans Associates- Assistance with presentation
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