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2- Fiber Reinforced Polymer 1- Reinforced Concrete Frame
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2- Panel Zone

1- Gravity Load Design (GLD)
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1- Concrete Damage Plasticity
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Abstract:

It is required to rehabilitate the existing structures due to many reasons including the retrofitting of
damaged structures under earthquakes or the need to strengthen or retrofit an undamaged structure
designed based on old building codes. So, the rehabilitation and retrofitting of structures against
seismic loads is unavoidable. In recent years, different methods such as braced systems, shear wall,
energy dissipation systems and dampers, fiber reinforced polymer, high performance fiber reinforced
cementitious composites HPFRCC, used for retrofitting of deficient RC frames. Each of these
mentioned methods can be used for upgrading and improving of linear and nonlinear behavior of RC
frames such as rigidity, ultimate strength and ductility.

In this paper, by proposed technique of steel elements called steel prop and curb, an ordinary
reinforced concrete frame are retrofitted. The technique is usable for local and global strengthening of
reinforced concrete frames. Therefore it can be inferred that this method is usable for strengthening of
deficient frames with reduced height beams that it due to increase of vertical deflection of beam under
gravity loads and sometimes increase of the horizontal drift against lateral loads base on provisions of
design cods.

The results of a nonlinear finite element analysis of an ordinary reinforced concrete frame and also
strengthened frame by steel prop and curb under monotonic lateral load are presented. The effect of
different area sections of steel prop on linear and nonlinear behavior of reinforced concrete frame and
also increasing the rigidity, ultimate strength, rate of energy absorption and ductility parameter of
frame are investigated in this paper. Therefore, the experimental results of an one-bay and one-story
reinforced concrete frame are considered for calibrating the numerical results, and then the mentioned
parameters have been investigated.

The numerical results showed that by adding steel curb and prop box in both compression and
tension position with 5,7.5,10 cm” area at an one-bay and one-story reinforced concrete frame, the
stiffness of strengthened frame at linear and nonlinear state are increased considerably. Also the
ultimate strength and energy absorption of strengthened frames under monotonic load 43 t079% and
18.5 to 22% relative to un- strengthened frame were increased respectively. But in strengthened frame,
by increasing of section area of the steel prop, the ultimate displacement and ductility factor p were
decreased. Furthermore, with a valid selection of steel prop area section, the yielding of steel prop as a
preliminary defensive system against lateral loads increased the energy absorption and ductility and
also decreased the stresses in panel zone and finally it changed the place of plastic hinge.

Keywords: Rehabilitation, RC Frame, Steel Curb, Prop Box, Finite Element
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