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I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Improved Inspection Techniques for Steel Prestressing/Posttensioning Strands, Cables, and Ropes
III.
RESEARCH PROBLEM STATEMENT

In the past few years, there have been several “unexpected” failures of prestressing/posttensioning strands embedded in concrete or encased in ducts, some cases just weeks after the bridge was inspected.  It is commonly recognized that the current state of non-destructive evaluation (NDE) technology is inadequate or impractical to evaluate the condition of these embedded and ducted strands both for active corrosion and section loss, breakage, quality of grout, etc.  Similarly for suspension and stay cables, ropes and hangers, there have been many examples of active corrosion and wire breakage that is not readily identifiable without labor intensive, intrusive inspection techniques.
Failures have immediate consequences, including potential loss of life, serious transportation network disruption, and expensive repair and replacement costs.  Corrosion, section loss and wire breakage will have serious impacts due to work-zone repair and rehabilitation actions, traffic detours, and load limits.

Inadequate knowledge of element condition prevents proactive actions that may mitigate or prevent further deterioration or future unanticipated failure.  This is highly urgent due to costs associated with failure or major rehabilitation and repair.

The objective of this research is to improve the current state of inspection technology, and to develop new tools and methodologies to assess the current state of steel prestressing/posttensioning strand, ducts, cables and ropes.  These technologies will be focused on determining current condition and identifying active corrosion or conditions favorable to corrosion.
The technologies developed will be used by bridge inspection forces with the results of these enhanced inspections allowing more informed bridge preservation actions extending the service life of our transportation infrastructure and protecting the safety of the traveling public.

IV.
LITERATURE SEARCH SUMMARY
Completed research projects have looked at electromagnetic acoustic transducers, magnetic field disturbance, vibration testing and impact echo and stated that these technologies show promise, however none of this research has resulted in field ready technology capable of evaluating the condition of these elements.  It is anticipated that this research will include detailed literature search and use the results of completed research as a starting point and develop new technologies and guidance ready for field application. 

V.
RESEARCH OBJECTIVE

Evaluate existing NDE technologies, improve or combine existing NDE technologies and develop new, practical and reasonable to implement NDE technologies for inspecting and evaluating prestressing/posttensioning strand, ducts, cables and ropes, and provide guidance for their use in the field through workshops, demonstrations, training courses and manuals.
The research will entail at least the following:

· Perform a synthesis study to evaluate the existing state-of –technology for inspecting and characterizing prestressing/posttensioning strands, ducts, cables and ropes.

· Collect information from other industries (e.g., offshore, nuclear) on inspection technologies that they use for similar structures and components.

· Develop a research plan for improving or combining existing or developing new technologies that show promise for providing better evaluation of the condition of these elements.

· LATER PHASES:  With project manager approval, conduct the research to improve or develop new technologies, and validate them infield trials

· LATER PHASES:  Document the work and provide guidance on the appropriate application of the improved or new technologies in the field

VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:

It is estimated that it will take $100,000 for the first phase of this research – but $2,000,000 to complete this research.

Research Period:

It is estimated that it will take 18 months for the first phase of this research, and 42 months to complete this research.

Note:  The above numbers come from the FHWA roadmap.  I have shared this with some FDOT people who felt that $800,000 and 30 months was sufficient.  Another viewpoint was that with the workshops and training that 42 months might be correct.  Perhaps this research project should have 3 phases: 
· Literature and other industry search for promising technology

· Technology development

· Technology transfer (workshops, training courses, manuals, etc.)
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
This is an urgent project since current state of the art does not allow agencies to fully understand the condition of these types of structures.   Unexpected failure of these elements could have dire consequences.  Development of reliable NDE techniques will result in a more reliable infrastructure.
Implementation of the results of this research will be performed through workshops, demonstrations and training courses.

VIII.
PERSON(S) DEVELOPING THE PROBLEM
This research problem is part of the FHWA Transportation System Preservation Research, Development and Implementation Road Map dated January 2008.
IX.
PROBLEM MONITOR

To be determined.
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