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Reducing the seismic damage of reinforced concrete frames

using FRP confinement
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8. Conclusions

Inelastic time history and damage analyses of an 8-storey frame
designed for 3 different conditions as (1) poorly-confined, (2) seis-
mically detailed to the “intermediate” and (3) retrofitted by FRP
confinement were performed at different seismic intensities. The
confinement effect of FRP on the damage of the poorly-confined
frame was investigated with the reference to the “intermediate”
frame. Although the poor confinement of the transverse reinforce-
ment is neglected, the effect of FRP confinement is confirmed to
significantly reduce the damage index of the retrofitted frame by
0.33, 0.51 and 0.42 in comparison to that of the original if sub-
jected to the seismic intensities of 0.30 g, 0.45 g and 0.60 g, respec-
tively. Consequently, the damage of the poorly-confined frame is
brought down one or two damage levels. The retrofitted frame suf-
fers less damage than the “intermediate” frame also confirms the
significant effect of FRP confinement. These demonstrate the FRP
external confinement as an appropriate retrofitting solution for
RC structures poorly-confined by the internal transverse reinforce-
ment. With this retrofitting solution, poorly-confined RC frames
can be upgraded to seismically designed frames. This significant

effect of FRP confinement is worth taking into account when retro-
fitting RC frames with the deficiency of transverse reinforcement.
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