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  Research Need Statement 
• Accelerated bridge construction has evolved significantly, with 

a focus on minimizing traffic disruption 

• Little research in advancing rapid fabrication 

• Fabrication of simple steel bridges takes tens of weeks 

• Prestressed concrete girders dominate short-span market, but 
are heavy, often requiring large cranes and special trucking 
and permits 



    

    

    

   

    
 

   

   

     
  

Not just ABC but ABF 

Accelerated Bridge Construction (ABC) 

• Dramatic reduction in traffic 
disruption 

• Modest overall time savings 

What about Accelerated Bridge 
Fabrication (ABF)? 

• From months to days? 

Kit of Parts 

• Minimize time for design, shop 
drawings, and fabrication 



   

         

  
   

Existing Short-Span Steel Solutions 

Folded Steel Plate Girder 
Press-Brake-Formed Tub Girders 

Images courtesy of Short Span Steel Bridge Alliance and CDR 



    Valmont & Investment in PBTG 



 Valmont Workflows 



    

 

      
 

     
  

 

     

    
   

  
 

Built-up Press-brake Formed Tub Girders 

Distinct Form: 

• Web is the only press brake 
formed component 

• Virtually any tub shape and 
long spans possible 

• No Welding 

• Bolted Up Form is internally 
redundant 

• Can be transported loose 
(webs stack like pringles) 

• Transmission Pole 
Manufacturing Workflows 



      

          

           

           

     

            

     

  

System Redundancy – Twin Box Girder Bridges 

UT Austin Tests on Twin Box Girders 

• Blast induced Bottom Flange Fracture = 1” deflection under HS20 

• Full Web Fracture & Explosive Release from Temp Support = 7” deflection 

• Final Static Load Test – Applied Load of 363 kips >5x legal limit 

FSEL Test Bridge 

Explosively Induced Fracture & Support Loss 

Barnard et al. 2010, Modeling and Response of Fracture Critical Steel Box Girder Bridges 



     

       

    

      

    

     

          

    

     

Internal Redundancy – Rob Connor’s Work 

Purdue Research Girders Subjected to Flexure 

• Built-up sections prevent crack propagation to adjacent 

• Cooled to -83°F (lower shelf) 

• Driving wedges to force cover plate crack propagation 

• No propagation into any component 

Test Setup for Fatigue and Strength 
Cover Plate Crack Induced by Wedges 

Hebdon, Connor et al. 2015, Member Level Redundancy of Girders Subjected to Flexure 



      Internal Redundancy - Stacked FB’s & Through Stringers 



       

    Built-up Press-brake Formed Tub Girders 

• Piece-wise straight: Camber & Curvature through kinked splices 



 

    
 

   
 

    
 

Research Project 

Collaboration: Objectives: 

1) Design and build 2 
demonstration bridges 

2) Measure behavior of 
demonstration bridges 

3) Develop and optimize a 
kit-of-parts system 

Research 

Design 

Implementation 

Fabrication 



      
 

• Bringing new fabrication capabilities to accelerate 
project delivery 



       

    

    

• Steel on the Ground (No Mill Order Step) 

• Fabrication on-demand or prefabricated stockpile 

Photo credit: Delta Steel Inc 



  

   

  
    

 

Two Demonstration Bridges 

Simple Span: 97 ft 

Two-span Continuous: 
105 ft – 86 ft 

Existing Bridges 



Simple Span (97 ft) 

Built-up Press-Brake Formed Tub Girder Design       

  

  

         
   

   

Preliminary Design Section 

Plan 

Elevation Tub Girder Section 

• Tub girders are ½ the weight of prestressed concrete girders 
• One less girder line 



Two-Span Continuous (105 ft – 86 ft) 

Built-up Press-Brake Formed Tub Girder Design 

Preliminary Design Section 

      

  

  

     

Tub Girder Section 



 

   

 

 

 

   

   

  

   

 

For Both Demonstration Bridges: 

Cross-section: 

34’’ 

6’’ 

7’’ 

18’’ 

2 3/16’’ 

38 5/8’’ 

1’’ 

5/8’’ 

8’’ 

1’’ 2 3/16’’ 
Same Sections for 

Simple Span and Both Bridges: 

Two-Span Continuous in 

Positive Moment Region Kit-of-Parts 



   

  

 

   

 

 

 

 

 

   

 

For Both Demonstration Bridges: 

Cross-section: 

Two-Span Continuous in 

Negative Moment Region 

34’’ 

6’’ 

7’’ 

18’’ 

2 3/16’’ 

2 3/16’’ 

38 5/8’’ 

1 1/2’’ 

5/8’’ 

8’’ 

1 1/2’’ 

Same Sections for 

Both Bridges: 

Kit-of-Parts 



 

   

 

 

 

 

 

  

  

For Both Demonstration Bridges: 

Cross-section: 

34’’ 

6’’ 

7’’ 

18’’ 

2 3/16’’ 

2 3/16’’ 

38 5/8’’ 

1 1/2’’ 

5/8’’ 

8’’ 

1 1/2’’ 

Grade 65 

Webs 

Grade 50 Flanges 



 

   

    

 

 

 

 

 

  

  

 

  

     

   

   

For Both Demonstration Bridges: 

34’’ 

6’’ 

7’’ 

18’’ 

2 3/16’’ 

38 5/8’’ 

1 1/2’’ 

5/8’’ 

8’’ 

Grade 65 

Webs 

Cross-section: 
Press-brake: 

transmission pole manufacturers 

1 1/2’’ 2 3/16’’ 
Grade 50 Flanges 

ASTM A572 Grade 65 / 

ASTM A871 Grade 65 

CVN’s 15 ft-lb @ -20 °F 
Photo credit: Delta steel Inc 



   

   

175.8 ft-lb @ -20 °F 

110 ft-lb @ -22 °F 



     SSAB (Stoddard’s work on cold forming) 



 

   

     

   

   
    

     

ASTM A572 Grade 65

For Both Demonstration Bridges: 

Cross-section: 

Bull nose R = 2 3/16” 

/ 

ASTM A871 Grade 65 

Airgap CVN’s 15 ft-lb @ -20 °F 
Photo credit: Delta steel Inc 



 

 

  

 

Bridge Details 

End Diaphragm 

(W36x210) 

Lateral Bracing 

(L5x3-1/2x3/8) 

External Diaphragm 

(W30x90) 

Internal 

Diaphragm 



End Diaphragm: W36 x 120 

Web 

W36 x 120 
Web 

W36 x 120 

L5 x 3-1/2 x 3/8 

    

  

  

    



External Diaphragm: W30 x 90 

Web 

L5 x 3-1/2 x 3/8 

(other side) 

Interior 

Girder 

Interior 

Girder 
W30 x 90 

    

    

 

  
  



   

 

    

Internal Diaphragm: 5/8 Plate 

5/8 Plate 

L5 x 3-1/2 x 3/8 



 Integral Abutments 



  

 

Camber: Kinked Splices 

Kink Points 



   Two-Span Continuous: Skewed Diaphragms 



    

  Press-Brake Formed Webs 

Photo credit: Delta Steel Inc 



    

  

Photo credit:

Press-Brake Formed Webs 

Delta Steel Inc 



  Full Shop Assembly 



    Galvanized and Bolted-up at Shop 



     Transported to Site Fully Bolted Up 



   Girders Set on Site 



    Simple Span: Completed July 2023 



    

  

Two-span Continuous: Completed July 2024 

Phase 1 Construction 



    

        

    

      

        

      

Lessons Learned & Future Improvements 

• Stock material for webs selected based on material 

certifications to validate bend radii 

• For skewed bridges, avoid skewed internal diaphragms 

• Further development to limit the number of different 

pieces 

• Optimize Top Lateral Bracing, focus on end regions 



   

  

           

      

  

   

    

Kit-of-Parts 

Options for web products: 

• Web thickness: 0.5”, 0.625”, 0.75” 

• Web depth: 36” up to 108” in 6” increments 

• Bend radius: fixed at 2 3/16” 

Available flange thicknesses: 

• Flat plates: 1”, 1.25”, 1.5”, 1.75”, 2” 

. . . 
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