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Agenda 

• Structure Overview 
• Observation 
• Emergency Response 
• Rope Access Investigation 
• Verification of Detail  
• Fracture Retrofit 
• Preventative Mitigation 

 
 



Structure Overview 

• Parallel Twin 6 ½ foot Girders on Common 
Substructure 

• 7 Span 
• 1000 ft 
• Fracture Critical 
• Non-Composite 
• Year Built – 1959 
• HS20-S16-44  
     Design Loading 
• A373-56T Steel 

 



Structure Overview 

• Prince Albert is SK 3rd Largest City 
• Hwy 2 is Major Arterial 
• North SK River is  
      Historic Fur Trade 
      Waterway 
• Nearest Crossing –  
      ~125 miles 



Structure Overview 

• Structure Vital to Industry & Tourism 
• Agriculture 
• Forestry 
• Tourism 

• Hunting 
• Fishing 

• Mining 
• Diamonds 
• Uranium 
• Forestry 



Canoeist Observation 

• August 29th, 2011 
• What would you think if you looked up 

and saw this?  
• Notify Police! 



Canoeist Observation 



Canoeist Observation 



Canoeist Observation 



Canoeist Observation 



Emergency Response Scope of Work 

• Close SB Bridge/Restrict NB 
• Phase I 

• Make Travel Arrangements 
• Review Permits/Inspection Reports 
• Survey Monitoring 
• Initial Analysis for Stability and Safety 

• Phase II 
• Rope Access Arm’s Length Inspection & 

NDE 
• 3D FEA 

• Load Transfer, Continuity 



Emergency Response Scope of Work 

• Phase III 
• Determine Cause 
• Design Major Repair 
• Implement /Open to Traffic 

• Phase IV 
• Risk Management Strategy  
• Design Preventative Repair 

• Phase V 
• Long Term Program Strategy 



Rope Access Investigation 

• 3D FEA proved 
• Structure stable 
• No vehicular loading allowed (obvious) 

• Rope Access was only choice 
• Team of 4 SPRAT Certified Engineers 
• Lead Climbing/Belay Techniques 
• In-Depth Inspection 
• Less than Arm’s Length at Critical 

Detail 
• NO JUMPING! 



Rope Access Investigation 



Rope Access Investigation 



Rope Access Investigation 



Rope Access Investigation 



Fracture Investigation 



Rope Access Investigation 



Fracture Investigation 



Fracture Investigation 



Fracture Investigation 



Fracture Investigation 



Fracture Research/Verification 

• Hoan Bridge Failure 
• Milwaukee, WI 
• Dec 13, 2000 

• Fracture at Gusset Plate 
• Detailed Study (Fisher) 
• Highly Constrained Stress 
• Intersecting Welds 
• Crack Like Geometry 
• No Fatigue Growth 



Fracture Research/Verification 

• US 422 Bridge 
• Schuylkill River  
• Pottstown PA 
• May 20, 2003 

• Fracture at Gusset Plate 
• Detailed Study (Connor) 
• Highly Constrained Stress 
• Intersecting Welds 
• No Fatigue Growth 
• Partial Height Web Crack 



Fracture Research/Verification 

• Diefenbaker Bridge 
• Overwhelming Similarities 

• Fracture at Gusset Plate 
• Gussets Connected via 
     Vertical Stiffener 
• Gusset-to-Web, Top Fillet 
    Only 
• Vertical Stiffener Stitch Welded Above, Cont. Below GP 



Fracture Research/Verification 

• Little Fatigue Growth 
• Highly Constrained  
    Stress 
• Intersecting or Nearly 
    Intersecting Welds 
• Brittle Fracture … 
• CONSTRAINT  
    INDUCED   
    FRACTURE (CIF) 
• Not Fatigue 



Fracture Research/Verification 

Insufficient Yielding Allowed by Small Web Gap 



Fracture Research/Verification 

Sufficient Yielding Allowed by Larger Web Gap 



Fracture Repair 

Alberta Transportation 
• Repairing Steel Bridges with CIF Potential 
• Several CIF Structures Repaired 
• Procedures Developed 

• Remove & Replace Section of Girder at Midspan 
• Splice In New Section 
• Bridge to be Open By December 23 

• Less Than 4 mths from Discovery 



Fracture Repair 

• Mid-Winter Retrofit in Northern Canada 
• Engineering 
• Permitting 
• Berm Design 
• Construction 
• Tower Erection 
• Jacking 
• Repair 
• Load Testing/Monitoring 

• 3 Months For A Christmas Present! 
 



Fracture Repair Procedures 

• Support Structure From River 
Berm 

• Remove Web & Bottom 
Flange 

• Pre-determined Load & 
Displacement Graph 

• Constant Monitoring of 
Strains 

• Load Testing after Splice in 
Place 



Fracture Repair 

Not Unless You Have To! 



Fracture Repair 



Fracture Repair 



Fracture Mitigation 



Fracture Mitigation 

160 Similar Locations 



Fracture Mitigation 



Fracture Mitigation 

Crack Indications Found at 
Multiple Locations 



Summary 

• Rope Access is Viable Means 
• Constraint Induced Fractures are Likely On-Going 
• Occurs Below Anticipated Fatigue Levels 
• Emergency Repairs Require Large Team Effort 
• Mitigation Repair Documentation Exists 
• Inspectors Beware! 
• Owners - Review Your Inventory! 



QUESTIONS? 
Stantec = Bridge Solutions 
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