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In This Presentation

�Corrosion damage can be quantified using a 

proper combination of NDT

�Solutions can be designed to cost effectively 

extend service lives of structuresextend service lives of structures

�Average cost savings for owners:                  

compared to replacement



Problems in PT

�Visual evaluation cannot quantify 
problems

�Low pH grout and high chloride 
content can increase the rate of 
corrosion of tendonscorrosion of tendons

�Problematic voids need to be 
identified

�Cancerous corrosion can cause 
sudden failures as more 
wires/strands break



PT Box Girder – External Tendons

�� Half Cell Potential: 90% probability of no corrosionHalf Cell Potential: 90% probability of no corrosion

�� Chloride Content of Grout: Well below corrosion thresholdChloride Content of Grout: Well below corrosion threshold

�� Yet… corrosion was still occurring after eight yearsYet… corrosion was still occurring after eight years

�� Determine root cause(s) and necessary repairsDetermine root cause(s) and necessary repairs



Grout pH Variation



PT Box Girder – Internal Tendons







Measure 

corrosion rates 

of tendons

Quantify:

- Section losses

- Effects of grout

Computer-Driven Testing

of tendons
- Effects of grout

- Time-to-criticality



Laboratory testing to 

quantify grout quality 

and effects on 

tendons



Quantifying “Hidden” Corrosion

�Evaluation:

– GPR to locate tendons

– Computer-driven testing for corrosion rate, 
present/future section losses, effects of grout, and 
time-to-criticalitytime-to-criticality

– Laboratory testing for material quality

– Remaining strength (collaborate with structural firm)



Cost Effective Solutions for PT

�Solutions:

– Address ongoing corrosion

– Corrosion protection (where applicable)

– Targeted structural strengthening– Targeted structural strengthening

– Exceed service life goals













Solution

�SCS quantified the extent of deterioration at beam 

ends and steel piles

�We determined that the water and soil were 

corrosive corrosive 

�We designed a corrosion mitigation system and 

developed plans to extend the service lives of pre-

stressed beams and steel piles



Design of Life Extension System

Cathodic Protection 

System

Carbon Fiber



Benefit

�As an independent firm, SCS selected the most 

suitable corrosion protection system

�The Department was able to avoid the cost of 

mitigating the effects of stray current mitigating the effects of stray current 

�The Department was able to save 80% of the 

replacement cost





Problems:

�Significant cracking, spalls and delaminations

�Visible strand corrosion - more not yet visible?

�Are there tools that can accurately quantify the 

condition?

�Is preservation possible in this case?



31% Concrete 

DamageDamage



Strand Section Losses









Water in Beam

�Half-inch hole was drilled

�Water drained for a few hours

�Chloride concentration of the 

water was very highwater was very high

�Resistivity of the water was low





GPR

�Difficult to identify early stage 

delaminations by sounding

�GPR can rapidly identify early 

stage delaminationsstage delaminations

�GPR can identify reinforcement 

location/depth and member 

dimensions



`





Impact Echo

�Can find flaws not detectable 

by GPR and provide more 

information about those 

flawsflaws

�Well suited for flaw 

determination on structures 

with difficult access or 

multiple layers of materials 

(e.g. overlays)



Visual/Delam/Potential Data
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Visual/Delam/Potential Data

�Visual data – only a small percentage of the beam 

corroding

�Visual & delam data – 31% of the beam corroding

�Corrosion potential data – 67% of the beam �Corrosion potential data – 67% of the beam 

corroding

�Evaluate before visual signs of distress to achieve 

and exceed service life goals



Benefits

�The owner better understood proper 
combinations of NDT tools needed to:

– Identify existing deterioration

– Quantify the extent of deterioration– Quantify the extent of deterioration

– Predict future deterioration

�Plan proactive, cost effective preservation instead 
of expensive replacement

�Service life can be typically extended 10 to 25 
years at 20-25% of the cost of replacement



Preservation is Possible

�SCS develops preservation methodology based on 

corrosion/NDT data

�NDT is increasingly cost effective 

�Use appropriate combination of tools to evaluate �Use appropriate combination of tools to evaluate 

and preserve



Preservation Experience

� Reinforced Concrete
� 11 Bridges – 25 year life extension –

$18.5 M savings

� Simple and Complex Steel 
StructuresStructures

� Decks

� MSE Walls

� Tunnels

� Marine Wharf Structures



Structure Types:

�Reinforced    Concrete

�Steel

�Pre-Stressed

�Post-Tensioned

�Cable Stayed



An Independent Consultant

�Materials, NDT, and Corrosion 
Specialist

�Partner with structural firms

�Do not sell or install materials �Do not sell or install materials 
or products

�Address corrosion without 
financial bias towards a 
proprietary product
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