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/] ABSTRACT /

Existing reinforced concrete building structures have seismic vulnerabilities under successive earthquakes (or mainshock-aftershock
sequences) due to their inadequate column detailing, which leads to shear failure in the columns. To improve the shear capacity and
ductility of the shear-critical columns, a fiber-reinforced polymer jacketing system has been widely used for seismic retrofit and repair. This
study proposed a numerical modeling technique for damaged reinforced concrete columns repaired using the fiber-reinforced polymer
jacketing system and validated the numerical responses with past experimental results. The column model well captured the experimental
results in terms of lateral forces, stiffness, energy dissipation and failure modes. The proposed column modeling method enables to predict

post-repair effects on structures initially damaged by mainshock.
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Table 1. Summary of as-built and retrofitted column specimens

Column detail FRP jacket detail
Group Specimen - - P 3
Sectional type | Aspect ratio | £ (MPa) | £ (MPa) o o £ (MPa) £ (mm)
As-buit 2H06 [27] Rectangular 43 23 448 0.004 0.003 - -
s-bui
No.10[28] Circular 1.1 30 368 0.005 0.003 - -
Shear Retrofit [20] | Rectangular 4.0 35 303 0.003 0.005 1300 2.0
FRP-Retrofitted
CS-ISJ-RT[29] Circular 3.0 36 303 0.003 0.002 552 10.2
) R-2/R[15] Rectangular 4.0 35 301 0.001 0.006 532 8.0
FRP-Repaired
Fiber Repair [14] Circular 4.0 36 324 0.002 0.003 88 3.9

dCompressive concrete strength at test day; ®Yield strength of longitudinal reinforcement; “Longitudinal reinforcement ratio; ¥ Transverse reinforcement ratio;

®Ultimate tensile strength; and fJacket thickness
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Table 2. Summary of example building’s detail

Element detail (unit : mm)
Element type b s & o °
Column 356 356 305 0.013 0.001
Beam 305 406 305 0.006 0.001

3Element width; “Element depth; ©Spacing of column tie or beam stirrup;
91 ongitudinal reinforcement ratio; and ®Transverse reinforcement ratio
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