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A Study on Strengthening with Carbon Fiber of Existing
Reinforced Concrete Structures(Part 4)
—— A Design method of RC Beams Retrofitted by Carbon Fiber Sheets —
Hiroya Hagio Hideo Katsumata
Kohzo Kimura

Abstract

This paper describes a retrofitting and design method of existing beams with carbon fiber sheets. There are
various retrofitting methods with differences in anchoring details of carbon fiber sheets. The technique of anchoring
carbon fiber sheets to the sides of the beam with steel flat plates and bolts is in great demand because it has the
least restriction in construction among the various retrofiiting methods. Design of the side-anchoring type consists
of structural design to calculate the amount of carbon fiber sheets and anchoring design to fix the sheets. The
concept of the structural design is to make flexural failure precede shear failure, bonded failure or sliding failure
at the joint of the slab and beam. The principle of the anchoring design is to prevent anchoring failure prior to a
break of carbon fiber sheets. Equations for calculating the strength of each failure type are proposed using a
macroscopic model based on the concept of the arch action and the truss mechanism consisting of two regions.
The validity of the proposed equations is demonstrated through comparisons of calculated strengths with
experimental ones.
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Arch mechanism and truss mechanism of the retrofitted beam
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