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Abstract

This paper studies the fatigue behavior of
tensile steel member strengthened with Carbon Fiber
Reinforced Polymer (CFRP) plates using finite
element technique. Firstly, the model accuracy was
tested in which the results were compared with the
experimental results obtained from the literature.
Secondly the effects of stress ranges, glue thickness
and CFRP thickness on fatigue behavior of the
tensile steel member strengthened with CFRP plates
were investigated. The results show that the fatigue
behavior of tensile steel member strengthened with
CFRP plates obtained from FE model was in good
agreement with analytical model. When increasing
the stress range, the stiffness decrement of the
member was noted. For the effect of the glue
thickness on fatigue behavior of tensile steel
member strengthened with CFRP plates, it was
found that increasing in the glue thickness enhanced
the shear ability of the glue layer. This also led to
the increasing in fatigue life. Finally, increasing in

the CFRP thickness reduced the fatigue life.
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Fatlgue Stress Ranges 160 MPa
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Ao Fatigue life (cycles)
%Error
[MPa] Experiment FE prediction
83 4,800,000 4,642,896 3.27
100 1,800,000 1,953,872 8.55
120 1,000,000 822,355 17.76
160 320,000 285,277 10.87
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Normal Stress (MPa)
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No. of Cycles N
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