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Repair Scheme of FRP Column Jacketing System for
Seismically—vulnerable RC Buildings under Successive Earthquakes
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Abstract

Existing reinforced concrete (RC) frame buildings have seismic vulnerabilities because of seismically deficient details. In
particular, since cumulative damage caused by successive earthquakes causes serious damage, repair/retrofit rehabilitation
studies for successive earthquakes are needed. This study investigates the repair effect of fiber-reinforced polymer jacketing
system for the seismically-vulnerable building structures under successive earthquakes. The repair modeling method
developed and validated from the previous study was implemented to the building models. Additionally, the main
parameters of the FRP jacketing system were selected as the number of FRP layers associated with the confinement effects
and the installation location. To define the repair effects of the FRP jacketing system with the main parameters, this study
conducted nonlinear time-history analyses for the building structural models with the various repairing scenarios. Based on
this investigation, the repair effects of the damaged building structures were significantly affected by the damage levels
induced from the mainshocks regardless of the retrofit scenarios.
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(Fig. 1) FRP column jacketing modeling method with time-dependent element
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(Table 1) Summary of repaired columns

Section Type C

Aspect ratio 40

Column | £/ (MPa) 45
detail f, (MPa) 324
#1 (%) 0.2

21 (%) 25

FRP jacket fi (MPa) 88
detail t (mm) 39
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(Fig. 2) 3-story non-ductile RC frame model
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(Table 2) Parametric models for repair schemes

Main parameters of FRP

Group Models . Number of Confinement Retr(?ﬁt and
Earthquakescenario repair story level
layers (N) factor (CF) ©
As-bulit As-bulit None 1.02 None
Repair-Epoxy None 1.02 Epoxy injection
i - ~ . o i i
Repair-N1-51 Mainshock (MS) 1 1.50 Firsl:u;’i dst;)er(}:fond
FRP-Repaired ~ Repair-N1-52  + Aftershock (AS) 1 150 stories
Repair-N1-S3 1 1.50 All stories
Repair-N2-53 2 2.00 All stories
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(Table 3) Maximum and residual drift limit states specified in FEMA(FEMA,2003)

Damage level Maximum drift limit (%)

Damage description

Minor hairline cracking, limited yielding possible at a

i <
Immediate occupancy (1O) 10 few locations, and no crushing
Life safety (LS) <20 Minor spalling in non-ductile columns
Collapse prevention (CP) <40 Extensive spalling in columns and buckling of some

reinforcing rebars
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