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Analysis of the Stress-Strain Relationship of Concrete Compression
Members Strengthened by Composite Materials
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ABSTRACT

Recently, the fiber composite materials such as carbon fiber, glass fiber, or aramid,
have been frequently used in strengthening reinforced concrete structures. The fiber
composite materials typically have orthotropic characteristic and the strength changes
significantly according to the direction of fibers and the method of the lamination. In
this study, an algorithm to estimate the stress-strain relationship of the composite
materials which have different fiber directions and symmetric or non-symmetric
lamination has been developed by using Tsai-Hill and Tsai-Wu failure criteria and
progressive laminate failure theory. This algorithm has been implemented to several
stress—strain models for the laterally confined concrete compression members such as
Mander, Hosotani, and Nakatsuka. The evaluated stress-strain behaviors by the
different models are discussed.

Keywords : fiber composite, Tsai~-Hill failure criterion, Tsai-Wu failure criterion, stress-strain relationship,
confined concrete
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