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1 Main resisting frame 6 Rigid bracing

2 Frame LVDT 7 Specimen LVDT

3 MTS actuator 8 Lab floor

4 Load cell 9 Concret Specimen
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Positive direction
Su(mm) (rifn) Py(KN) | Pu(KN) | Specimen
50.11 14.94 8.26 9.54 LC1
45.19 18.64 14.92 13.39 LCSC1
45.97 34.48 22.72 16.35 LCC1
61.00 25.61 10.8 7.12 LC2
60.77 26.97 14.25 13.04 LCSC1
61.12 58.62 21.25 14.54 LCC2
Negative direction
du(mm) 3y (mm) Py(KN) Pu(KN)
-50.57 -18.61 -9.62 -10.1
-44.93 -24.75 -11.96 -14.39
-46.86 -32.69 -20.05 -18.31
-62.1 -11.62 -9.09 -9.67
-62.74 -28.65 -15.56 -15.52
-62.42 -43.15 -15.06 -11.21
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Specimen dy(mm)ave | du(mm)ave u
LC1 16.77 50.34 3

LCSC1 21.69 45.06 2
LCC1 33.58 46.41 1.38
LC2 18.61 61.55 3.3
NCSC2 27.81 61.755 2.2
LCC2 50.88 61.77 1.21
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Abstract

The Combined Retrofitting of Reinforced Light Structural Concrete Beams in
Near Joint by Using of Steel Plates and CFRP Jacket under Cycling Loads
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Abstract

From the vulnerable part of reinforced concrete in bending frames resistant to earthquake, the near
column area. In the beams retrofitting realm, the reinforcement of this area due to high shear
forces enjoys an extreme importance. Among the main retrofitting methods, two methods are
retrofitting by steel covers and CFRP Polymer coating which has their own special merits and
demerits. In order to enjoy the merits and overcome the demerits, these to methods can be
combined together. In this laboratory research, first 4 samples built with light reinforced concrete
were destroyed under cycling loading. Then, 2 samples of concrete beams close to the joint area
were made resistant by the concurrent using of steel plates and CFRP jackets and for the other
two samples just CFRP was used. The steel plates were used for bending resistance and CFRP
was used for making confinement and shear reinforcement. The results revealed good
performance of these combined method in reinforcement of light structural concrete beams in the
area close to the joint. That is, the coefficient index of reconstructed beams forming by
combination compared with the use of CFRP only, was increased almost a hundred percent. Also,
the sudden collapse of resistance during the loading was not registered in these samples.

Keywords: Retrofitting, Steel Plate, reinforced light structural, Fiber Polymer Carbon, cycling
loads.
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