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Disclaimer

The contents of this report reflect the views of the author(s), who are responsible for the facts and the
accuracy of information presented herein. This document is disseminated under the sponsorship of
the Department of Transportation, University Transportation Centers Program and the Center for
Transportation Infrastructure and Safety NUTC program at the Missouri University of Science and
Technology, in the interest of information exchange. The U.S. Government and Center for

Transportation Infrastructure and Safety assumes no liability for the contents or use thereof.



Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
NUTC R289
4. Title and Subtitle 5. Report Date

Rapid Repair of Severely Damaged Reinforced Concrete Columns
November 2012

6. Performing Organization Code

7. Author/s 8. Performing Organization Report No.
Lesley H. Sneed, Ph.D. Project 00037253
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)

. 11. Contract or Grant No.
Center for Transportation Infrastructure and Safety/NUTC program

Missouri University of Science and Technology
220 Engineering Research Lab
Rolla, MO 65409

DTRTO06-G-0014

12. Sponsoring Organization Name and Address 13. Type of Report and Period Covered
U.S. Department of Transportation Final

Research and Innovative Technology Administration N : o

1200 New Jersey Avenue, SE 14. Sponsoring Agency Code

Washington, DC 20590

15. Supplementary Notes

16. Abstract

Research on rapid repair of reinforced concrete (RC) columns has been limited to columns with slight or moderate damage. Moreover,
few studies have been conducted on repair of severely damaged columns, particularly with buckled or fractured reinforcing bars. In
those studies, however, the techniques used involve considerable time and effort and are not considered “rapid”. The goal of this study
was to develop an effective technique to rapidly repair severely damaged RC columns for temporary service use with externally
bonded carbon fiber reinforced polymers (CFRP). This paper describes the repair and retest of three half-scale severely damaged
square RC bridge columns within four or five days. Damage to each column included buckled longitudinal bars, and one column had
fractured bars near the column base. The repairs were designed to restore the column strength using longitudinal and transverse CFRP.
A novel anchorage system was designed to anchor the longitudinal CFRP to the column footing. This study illustrates the
effectiveness and limitations of this repair technique. The technique was found to be successful in restoring the strength of the
columns without fractured bars, but only partially successful for the column with fractured bars located near the base because of CFRP
anchorage limitations.

17. Key Words 18. Distribution Statement

bridge superstructures, repair, fiber reinforced polymer No restrictions. This document is available to the public through the
National Technical Information Service, Springfield, Virginia 22161.

19. Security Classification (of this report) 20. Security Classification (of this page) 21. No. Of Pages 22. Price

unclassified unclassified 4

Form DOT F 1700.7 (8-72)




Rapid Repair of Severely Damaged Reinforced Concrete Columns

Lesley H. Sneed Ph.D., P.E.
Assistant Professor of Civil Engineering, Missouri University of Science and Technology

Dr. Sneed’s Ph.D. student, Ruili He, was supported in part by NUTC funds from January 1, 2012
to June 30, 2012. During this period, Ms. He continued to progress her Ph.D. research on rapid
repair of severely damaged reinforced concrete columns and made notable progress in
disseminating her research. During the period, one journal paper was submitted, and one
presentation was made. This final report includes the abstracts of these activities.

He, R., Grelle, S., Sneed, L.H. and Belarbi, A. “Rapid Repair of a Severely Damaged RC
Column Having Fractured Bars Using Externally Bonded CFRP” (submitted to Composite
Structures, June 12, 2012)

Research on rapid repair of reinforced concrete (RC) columns has been limited to columns with
slight or moderate damage. Moreover, few studies have been conducted on repair of severely
damaged columns, particularly with buckled or fractured reinforcing bars. In those studies,
however, the techniques used involve considerable time and effort and are not considered
“rapid”. The goal of this study was to develop an effective technique to rapidly repair severely
damaged RC columns for temporary service use with externally bonded carbon fiber reinforced
polymers (CFRP). This paper describes the repair and retest of three half-scale severely damaged
square RC bridge columns within four or five days. Damage to each column included buckled
longitudinal bars, and one column had fractured bars near the column base. The repairs were
designed to restore the column strength using longitudinal and transverse CFRP. A novel
anchorage system was designed to anchor the longitudinal CFRP to the column footing. This
study illustrates the effectiveness and limitations of this repair technique. The technique was
found to be successful in restoring the strength of the columns without fractured bars, but only
partially successful for the column with fractured bars located near the base because of CFRP
anchorage limitations.
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