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ABSTRACT

In recent years, to investigate applicability of the strengthening method using fiber-reinforced
polymer (FRP) composite materials on existing reinforced concrete (RC) structures under impact
loading, the experimental researches and development have been conducted both in and out of Japan.
Because the FRP materials have the advantages of light weight, non-corrosiveness, high ratio of
strength to weight, and relatively easy installation. To apply the method in practice, the design
specification has to be established smoothly by conducting not only experimental but also numerical
research works efficiently. However, the numerical analysis method precisely evaluating FRP sheet
debonding and/or fracture has not been developed yet.

From this point of view, in this study, the numerical analysis method to better simulate the
strengthening effects of the FRP sheets considering the sheet debonding and fracture was developed.
To accomplish this, an equivalent tensile fracture energy concept for concrete elements under
consideration of the elastic tensile strain energy and introduction of a fictitious tensile strength of
concrete was proposed. The applicability was considered comparing with the experimental results of
the RC beams strengthened in flexure with Aramid FRP sheets under drop-weight impact loading tests
varying drop height of the weight and sheet volume. The test results in the cases of iterative impact
loading with a constant energy and gradually increasing energy were also considered. From the
comparison among two models frequently used worldwide and the proposed method based on the
experimental results, it is confirmed that the proposed method can most precisely simulate the test

results among them.
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