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ANALISIS OF FATIGUE STIFFNESS DEGRADATION FOR HAND LAY-UP
GFRP MEMBER

Akihiko SATO, Yasuo KITANE, Kunitomo SUGIURA, Hideki HIBI
and Yoshinao GOI

This study analytically investigated the effects of tensile fatigue damage on the residual stiffness and
stress distribution of structural members for hand lay-up molded GFRP which used woven roving as rein-
forcing fibers. A model that expresses the decrease in material stiffness due to tensile fatigue damage was
implemented in the Finite Element Analysis, and repeated loading was performed in the analysis to simulate
the bending fatigue test of thick laminates. Investigated in this analysis is the changes in residual stiffness
and stress distribution in the specimen as the loading cycles increased. As a result of the analysis, it was
confirmed that the stiffness decreased first in the stress concentration part of the specimen, and the low
stiffness area expanded as the number of loading cycles increased. It was also found that the stress decreased
slightly as the stiffness decreased, but the neutral axis may not move significantly. Furthermore, by com-
paring with the experimental results, it was suggested that it is necessary to clarify the effects of shear and
compressive stress in order to reproduce the member stiffness.
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