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Segmental Box Cross Section 
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Severe strand corrosion 















PT Tendons used old generation of grout 
material and procedures 
 

Old generation of post-tensioning hard-wares 
system 

 

Lack of anchorage corrosion protection system 
 

The presence of PT blisters, deck, and web 
cracks 

 

In-span hinge 

 

 

Known Project Issues (prior to investigation) 



Phase 1: Planning 

Phase 2: Walk-through inspection 

Phase 3: Limited site investigation 

Phase 4: Report of Condition 

assessment and recommendations 

Phase 5: Completion of the 

investigation and repair plans 

Phase 6: Rehabilitation 

 



US – 54 CBD Preliminary Engineering for Investigation and 

Evaluation:  NTP /  project award on  8/20/2009 
 

Visual Site Inspection : October 16 to 21, 2009 

 Final Report submitted in November 2009 
 

Limited  Site  Investigation : Dec. 15, 2009 to March 27, 2010 

 Final Report submitted in June 2010 
 

Project Repair Plans: 

 Final Plans submitted in June 2013 
 

Bridge Rehabilitation:  April 2014 to June 2014 

 Final Report submitted in October 2014 

Project Timeline Highlights 



Tested 10% Critical PT Elements  

Strategically selected elements were inspected 



Draped Web tendons:  46% of tendons inspected have voids  

 

 Longitudinal Top tendons:  6% of tendons inspected have voids 

 

 Diaphragm Transverse Tendons:   25% tendons inspected have voids 

 

 Transverse Deck Tendons:   5% tendons inspected have voids 

 

 Hinge Tendon:   5% of tendons inspected have voids 

 

 Soft grout in the duct at six locations 

 

 Water in the duct at multiple locations;  some voids dry 

 

 Low rates of corrosion at present 

Tested ALL Accessible Critical PT Elements  



Vacuum Grouting 

Vacuum Assist Grouting 

Pressure Grouting 

Repair Options 

Note: Due to tendon failure of Varina-

Enon Bridge in Virginia after re-grouting 

of the tendon, there is a concern on the 

potential formation of corrosion cell 

when re-grouting of old / existing grout 

with new grout.  “Dissimilar Grout 

Research” was initiated by PB/KDOT 



Showed presence of 

portland cement based 

grout 

 

Showed negligible 

chloride content 

Existing Grout 



Research Approach 

Determine if using a second grout will provide improved 

corrosion protection for prestressing strands or result in 

accelerated corrosion 

Determine the possible consequences of leaving the 

voids unfilled 

Testing Methods 

Half-cell Potential Test (probability of corrosion) 

Macro-cell Current Test 

Linear Polarization Resistance (corrosion rate) 



Grouting Systems Examined 

SikaGrout 300PT (Sika Corp.) 

MasterFlow MB1205 High Performance Duct Grout 

Testing Methods 

Half-cell Potential Test (probability of corrosion) 

Macro-cell Current Test 

Linear Polarization Resistance (corrosion rate) 

Electrochemical Impedance Spectroscopy (corrosion rate) 

Chemical analysis and pH of grouts 



KU/FDOT Conclusions 

Leaving prestressing strands unprotected from elements has the 

potential to result in rapid corrosion of the exposed strands 

 

Significant corrosion activity developed in the presence of bleed 

water 

 

When paired with Portland cement grout, the pre-packaged anti-

bleed grouts resulted in corrosion losses  

 

Of the anti-bleed grout materials evaluated, Masterflow 1205 

appears superior 

 



LFD Load Rating 
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Non-destructive Testing 
 Void detection by sonic/ultrasonic 

testing concrete 

 All accessible draped web, longitudinal 

top deck, diaphragm, and transverse 

tendons were tested 
 

Verification Testing 
 Void verification by drilled holes 

identified by sonic testing 

 Boroscope used to find limits of void 
 

 

NDT Inspection 



GPR to Accurately Locate Ducts 



Sonic/Ultrasonic Void Detection 



Detection of Voided Tendons 



Drilling Verification of Voided Ducts 



Video Borescope Inspection of Ducts 



Borescope  Images & Video 



Web Post-tensioned Ducts 

Diaphragm Post-tensioned Ducts 



Temporary Repair of Grout Voids 



Hinge Inspection 
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Open/Drill Holes/Install Valves 



Grout Mixing/Testing/Transport 



Span 16WB – Tendon with Water 



Span 16WB – Tendon with Water 
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Sonic UltraSonic/Drill Holes 



Void Found 

Full Thickness 

Frequency 



Void Found 

VSL drilled a hole 

and found no void 

Ultrasonic Testing by 

NDT indicated a void 

7/17/2014 



Void Found 

Re-grouted 8/20/2014 

by vacuum grouting 
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Test Lead Wires 

Testing per ASTM C876 
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14 Bird Screens 

1,236 Linear Feet of Crack Repair (>0.020” wide) 

268 Blister Pour-Backs Replaced 

380 Blister Pour-Backs Coated (all in bridge) 

147 Voids Filled (with 142 ft3 grout, approx. 290 bags) 

 15% vacuum grouted 

 1%   vacuum assist  

 84% pressure grouted 

119 Tendons Tested by NDT for Verification 

 119 tendons tested by sonic/ultrasonic (80% of filled voids) 

 64   tendons verified by drilled holes (43% of filled voids) 

 1     voided tendon found, re-grouted on 8/20/2014 

18 Test Lead Wires (on 9 tendons) 

 





Ken Hurst & Loren Risch – KDOT State Bridge Engineer 
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University of Kansas – Dr. David Darwin 

PB Staff  

 Teddy Theryo – Technical Director 
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