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Earthquake Damaged Columns

Fiberwrap Materials 

A combination of high 
strength fibers and a 

polymer matrix material

Research and Development

Control
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Strengthened

Research and Development Bridge Installations

Introducti
on

The overall objective is to rapidly repair 
damaged RC columns using FRP systems

Rapid Repair of Columns Damaged Columns Specimens

Damage Classification

“Moderately Damaged”
Buckled reinforcing bars

“Severely Damaged”
Ruptured reinforcing bars

Repair Philosophy

 Plastic hinge relocation

 Design FRP anchors to 
transfer axial force into 
footing
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Current Research Activities: Large-Scale 
Column RepairFibrwrap Anchor Design Repair Procedure

Columns at Peak Displacement Typical Results
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 Carbon Fiber Anchor 
Rupture

 Buckling and Rupture 
of Longitudinal Steel 
Reinforcement

Current Research Activities: Large-Scale 
Column RepairFailure Modes Cylinder Tests

 Core Materials 
– PC Concrete

– Magnesium Phosphate Cement

– Quick-Setting Patching Material

 Adhesive
– 7-Day Epoxy

– Quick-Cure Epoxy

– Cementitious Bonding Matrix

 Fiber
– Carbon Fiber Sheet (Unidirectional)

– Basalt Grid (bidirectional)
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Material Property Testing
Current Research Activities: Confined 
Cylinder TestsTypical Test Results

Summary

It has been demonstrated that it is possible to 
design and successfully repair severely damaged 
reinforced concrete columns… but more 
research is still required…

Conclusion
s
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