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Presidio Parkway 
• Project Overview:  

 History and Phases 
 Architecture 
 Environmental 
 

• Main Structural Elements 
 Tunnels (cut & cover) 
 Bridges (CIP/PS Slab, CIP/PS Box Girder) 
 

• Structural Design Considerations 
 Accommodation of Architectural Requirements 
 Balanced Stiffness & P-Delta Effect 
 Liquefaction Mitigation (Use of CDSM) 
 Scour Analysis 
 Construction Sequencing 
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History & Phases 
• Seismically and structurally deficient structures 

needed replacement 
• Improving safety evacuation routes 
• Providing direct access to the water front 
• Restore greenbelt for transportation safety on 

Hwy 1 and local streets (use of local plants, 
national park preservation) 

• Complying with regulations and requirements 
of Presidio Trust of SF 
 
 

 



History & Phases (Cont.) 
• Partnership 
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Project Overview and Limits 

South Approach to 
Golden Gate –  
About 1.6 miles long   
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History & Phases (Cont.) 
• Project performed in 8 contracts 

Active with 
main structure 
scope 

Winter 2015 
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History & Phases (Cont.) 
• Contract 4 awarded to Flatiron-Kiewit-HNTB 

team in Sept. 2011 
•  Over $1.2 billion total construction cost 
• First P3 contract in California 
• To be completed in 2015 
• Multiple stakeholders 
• Challenging site (liquefaction, tsunami, …) 
• Environmentally and aesthetically sensitive 
• Historically and socially sensitive 
• Strict construction sequencing 
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At Grade Section 
 



 

Architecture 
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Architecture 
• Landscape and Architecture driven project 
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Architecture (Cont’d) 
 

Use of international 
orange color to 
match Golden Gate 
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Architecture (Cont’d) 
• Historic Preservation of Existing Bldgs. 
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Demolition  
 

Photo from Caltrans 



Environment 
• Close to a major body of water 
• High water table 
• Sensitive environment (native plants, 

migratory birds) 
• In the heart of Presidio National Park and 

National Cemetery  
• Sensitive Natural aquifers that should not 

be punctured under bridge structure piles 
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Main Structural Elements  
• Bridges  
 High Viaduct (CIP/PS Box Girder) 
 Veteran Off-Ramp (CIP/PS Box Girder) 
 Tennessee Hollow Bridges (CIP/PS Solid 

Slabs) – 3 bridges 
Girard UC (CIP/PS Solid Slabs) – 2 bridges 

• Tunnels 
 Main Post Tunnels (cut & cover) – 2 tunnels 
 Northbound Battery Tunnel (cut & cover)  

Total of 7 bridges and 3 tunnels 
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Main Structural Elements (Cont’d) 
• Tennessee Hollow Bridges 
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Main Structural Elements (Cont’d) 
• Tennessee Hollow Bridges  



Seismic Design Criteria 
 



Abut. Connectivity & Casings 
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Ductility  (Type II Shaft) 
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Ductility (cont’d) 
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Ductility (cont’d) 
• Mp Calculation (longitudinal) 
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Ductility (cont’d) 
• Mp Calculation (transverse) 
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Spectral Analysis (SAP model) 
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Spectral Analysis (SAP model) 
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Deformed Shape (3D) 
 

FEE Level 
Lower Bound 
Longitudinal 
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Long. Response & Abut Design 
 



Push Over Analysis (2D & 3D) 
 

Typically 
performed at 
each bent or at 
least at 
governing bents 
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Pile & Column Design Iteration 
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Pile & Column Design Iter. (Cont’d) 
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Pile & Column Design Iter. (Cont’d) 
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Pile & Column Design Iter. (Cont’d) 
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Pile & Column Design Iter. (Cont’d) 
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Pile & Column Design Iter. (Cont’d) 
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Pile & Column Design Iter. (Cont’d) 
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Pile & Column Design Iter. (Cont’d) 
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Balanced Stiffness 
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P-Delta Effect 
 

Ali Rejaie, PhD, PE 



Balanced Stiffness (Cont’d) 
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Friction Only 
Abut Piles 



Balanced Stiffness (Cont’d) 
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Scour 
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Scour (Cont’d) 
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Addition of Rock Slope Protection 
 



Elimination of Deck Expansion Joint 
 



Low Congestion in Deck Reinf. 
• Designed for relative settlement of 1” & 

vertical acceleration 



Addition of Deck Drainage 
 



Conclusions 
• Architectural driven project 

posed design challenges. 
 

• Iterative process was 
required to address several 
design parameters. 
 

• Challenging site required 
additional design iterations. 
 

• All complexities were 
resolved.  
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Thanks 

Ali Rejaie, PhD, PE 
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