Briefing on Grouted Tendons in Post-tensioned Bridges

August 2001 Update

For over a decade the Federal Highway Administration (FHWA) has had a research and development program to address potential problems with post-tensioned construction.  In cooperation with industry and bridge owners, the FHWA is working to determine causes of corrosion and to improve the state of the practice for post-tensioned duct grouting.

The first prestressed concrete bridges in the United States were completed in 1950, and by 1985 the number exceeded 60,000.  The performance of this significant population of mature prestressed concrete bridge structures has, in general, been good.  However, the live load capacity of these structures is strongly dependent on the prestressing force, and as the bridges age, the need for more frequent inspection and rehabilitation increases.  Also, older designs did not incorporate the improvements in technology available to bridge builders today, such as high performance materials, improved construction standards, and better quality control.

Among the population of prestressed structures, those with post-tensioned bridge members and grouted tendons have in general performed well.  However, any breakdowns in the cover or grout protective system can make the tendon vulnerable to localized corrosion and loss of prestressing force.  Fortunately, such failures are rare.  The American Segmental Bridge Institute’s (ASBI) “Durability Survey of Segmental Concrete Bridges@, published in September 2000, disclosed no structurally deficient segmental bridges.  Nevertheless, several case studies of  premature deterioration of grouted tendons in four Florida bridges have prompted the ASBI’s board of directors to form a Grouting Committee.  


On December 4, 2000 the Committee published an AInterim Statement on Grouting Practice@ with the comment that A . . . implementation of the recommendations in this Statement would eliminate grouting related problems such as those that have been found on some Florida bridges [at] . . . small marginal increase in total bridge cost.”  The Committee has expanded its work and developed a Grouting Certification Program.  The Grouting Certification Training will be offered August 6-8, 2001 at the University of Texas at Austin with the goal to provide grouting operation supervisors and inspectors with the tools to implement grouting specifications and to allow individuals with three years experience in constructing post-tensioned structures to become Certified Grouting Technicians.   Certification renewal will be based on additional training every five years, and lists of Certified Grouting Technicians will be published and maintained. 

 The Committee is also developing proposed revisions to AASHTO=s grouting specification for consideration by the AASHTO Technical Committee, T-10.  These proposed revisions should be ready by January 2002.  Traditionally, AASHTO has adopted the Post-Tensioning Institute=s ARecommended Practice for Grouting of Post-Tensioned Prestressed Concrete@ which relies heavily on research done for the FHWA.

Several important areas have been identified as important to the construction community:

For existing construction 

1. Identify corrosion during routine bridge inspections.

2. Determine the causes for deterioration. 

3. Implement remediation if the condition is identified before loss of strength has occurred.

4. Repair, replace, or restore to maintain strength if loss of cross-section has occurred.

For new construction

1. Continue to improve design criteria and specifications.

2. Develop improved materials, admixtures, and mixes.

3. Develop improved construction tools and methods.

4. Develop improved testing procedures and standards.

5. Provide supervisor and operator training and certification.

6. Establish guidelines for verification procedures to achieve and maintain quality control.

7. Inspect newly constructed bridges to assure that the ducts have been completely filled (no voids), with no segregation of the grout due to standing bleed water at the top of anchorage locations.


Grouting Certification Training will be offered August 6-8, 2001 at the University of Texas at Austin with the goal to provide grouting operation supervisors and inspectors with the tools to implement grouting specifications and to allow individuals with three years experience in constructing post-tensioned structures to become Certified Grouting Technicians.   
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