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ABSTRACT

This project report presents the study of fatigue behavior of tensile steel member
strengthened with Carbon Fiber Reinforced Polymer (CFRP) plates using finite element

program ABAQUS. The specimen information and experimental results used for FE
modeling and comparison were obtained from literature review. The study process was
divided into 3 main steps. Firstly, the 2D and 3D finite element (FE) analysis were
performed for tensile steel member strengthened with CFRP plates under static condition.
Secondly, the fatigue behavior of tensile steel member strengthened with CFRP plates
was then pertormed in which the results were compared with the experimental results
obtained from the literature. Two parameters were considered in this comparison, ie.
stress distribution and fatigue life. The final step was to investigate in the effect of stress
ranges, glue thickness and CFRP thickness on fatigue behavior of tensile stee] member
strengthened with CFRP plates.

The results show that there arc no significant difference in the 2D and 3D FE
results. Therefore, 2D FE model was used for the rest for the study. For the fatigue
behavior of tensile stee] member strengthened with CFRP plates, it elucidated that stress
distributions (Shear stress and Normal stress) in this study was in good agreement with
analytical model. At the CFRP edge exhibited the maximum stress distributions. The
predicted fatigue lives were in good agreement with experimental results with maximum
error 18%. When increasing stress range from 83 through 100, 120 to 160 MPa, the
stiffness decrement of the member was noted. For the effect of gluc thickness on fatiguc
behavior of tensile steel member strengthencd with CFRP plates (CFRP thickness
constant), 1t was found that increasing in glue thickness enhanced the shear ability of the
glue section. This also led to the increasing in fatigue life. Finally, increasing in CFRP
thickness (glue thickness constant) caused the high shear stress at the glue section which
reduced the fatigue life enhanced the shear ability of the glue section. This also Jed to
the increasing in fatigue life. Therefore, to enhance the fatigue life of the member, the
selection of either glue thickness or CFRP thickness
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