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Abstract

The main objective of this project is to investigate the behavior and failure pattern of RC
beam strengthened with CFRP laminates using Finite Element (FE} technique. Litcrature
concerned in strengthening of RC beamn, characteristic of strengthening materials, analytical
solution of RC beam and RC beam strengthened with CFRP laminate under bending, modeling
technique of RC beam strengthened with CFRP laminates using ABAQUS softwarc, research
methodology, result and conelusion are described and discusscd in details. Ten case studies with
various parameters, i.e. thickness of CFRP laminates, length of CFRP laminates and type of
reinforcement, are chosen from the literature to perform analysis using ABAQUS. The result of
the study are presented and discussed terms of loading capacity, failure pattern, shear stress
distribution between Concrete/CFRP interface and strain distribution in tensile steel rebar and
CFRP laminates.

The result of this study show that FE mode! develop in this study can accurately predict
the behavior of RC beam strengthened with CFRP laminates, when comparing with the
experimental results. By strengthening RC beam with CFRP laminates, the loading capacity of
the beam can increase up to 100% depending on thickness of CFRP laminates. Regarding to the
effect of the length of CFRP laminates, It is found that the same lcvel of loading capacity of the
beam can be obtained when attaching CFRP laminates at least half of the shear span. Moreover
FE model can also foretell the failure pattern in terms of strain contour and strain distribution of

tensile steel rebar and CFRP laminates.
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