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Abstract:

Many reinforced concrete structures were built prior to establishing of modern standard seismic design
code provisions in the mid-70s and some building recently were constructed without adequate
considerations for shear-critical capability of structures under seismic loading. External bonding of
carbon fiber reinforced polymer (CFRP) composites is now a well-established technique for the
strengthening/retrofitting of reinforced concrete (RC) structures. The efficiency of this technique in
the RC structures has been studied in the earlier period to great detail. Nevertheless, the seismic
performance of RC structures retrofitted using CFRP composites is yet to be scrutinized. Current study
investigates the seismic performance of the reinforced concrete (RC) portal frames with emphasizing
on the shear failure at beam-column junction. Here the main interest is to focus on ductility and
strength assessment of shear-critical parts loaded successively during quakes and possible repair
scheme needed. For this purpose existing experimental data of simple portal frame with 1.3 and 0.57
column-to-beam plastic moment and length ratios under cyclic increasing displacement-control
protocol up to 7% drift is used primarily. Two types of FRP strengthening schemes, full shaped U
Wrap (UW) and partial L shaped Wrap (LW), are used as external bonded sheets. Numerical
simulation is conducted using LS-DYNA FE software, and the results in terms of load displacement
were validated with the experimentally measurement specimens. Numerical simulation reveals
trustable and robust data according to envelope of hysteretic load curves and distributed crack patterns
along structure all model categories. Intact specimen has dominant shear fracture and plastic hinge
failure in joint and column bases respectively with insufficient energy dissipation and 3.1% ultimate
drift. The crack pattern at the critical region in junction panel due to the shear deficient strength was
studied in details for both control and retrofitted specimens. In a conducted parametric study, the type
of retrofitting, FRP material and number of layers were obtained for better performance of the RC
frame subjected to the lateral cyclic loading. In this direction, the overall energy dissipation was
calculated. Finally it can be understood, repair the frames with FRP not only can retrieve the damaged
frames initial condition, but also can enhance its strength and ductility, which depends on the repair
scheme.

Keywords: reinforced concrete; frame; FRP retrofit; Analytical; cyclic loading.



