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Analytical Study on the Reinforced Concrete Beams
Strengthened with Steel Plate and Carbon Fiber Composites

MNEY” HRQIE*

Sirn, Jong Sung Bae, In Hwan

ABSTRACT

The purpose of this study is to investigate the flexural behavior characteristics of simply
surpported RC beams strengthened with steel plate or CF sheet under monotonically
increasing loads. A nonlinear analysis program included a subroutine program which
calculates debonding loads by stress concentrations in the adhesive layer is developed to
predict the flexural behavior of strengthened beams. Stress-strain distribution considered
tensile strain softening for concrete is assumed and bilinear elastic-plastic model for steel
plate and rebar applied and perfect elastic model for CF sheet used. A force that causes to
debond and rip off is evaluated by a improvement over Roberts's method. The program is
proved by comparing analytical results with the test data and ADINA obtained for 8
beams. A resonably close agreement between the experimental results and the prediction
is obtained.

Kegwords : flexural behavior, strengthening, steel plate, CI¥ sheet, de bonding.
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(b) Stress-strain relation

Fig. 1 Assumed uniaxial stress-strain relations for
concrete
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Fig. 2 Assumed stress-strain relations for reinforcing bar,
steel plate, and CF sheet
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(b) Theoretical stresses in adhesive joint

Fig. 4 Cross-section dimensions and theoretical stresses
in adhesive joints
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Fig. 5 Dimensions of the specimen and loading system
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