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Progressive failure of shear web reinforced glass-fabric composite wind blade under static loads
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he progressive failure of shear web reinforced glass-fabric composite wind blades subjected to static loads are studied via

both experimental and theoretical approaches. In the theoretical study, a nonlinear finite element model together with an
incremental load procedure and a phenomenological failure criterion is used to establish the load-displacement relation and
estimate the failure loads of the composite wind blade at different loading stages. Whenever failure occurs in the blade, a material
constant reduction model is used to adjust the material constants of the elements in the damaged zones. The failure modes such
as buckling, first-ply failure, failure zone expansion, and total collapse are identified in tracing the load-displacement curve of
the blade. In the experimental study, several 1 m long composite wind blades were tested to failure under static load or stroke-
control testing. During each test, the load-displacement curve was constructed to identify the failure modes and the associated
failure loads of the blade. The results of the progressive failure tests have shown that the proposed failure prediction method
can simulate the progressive failure behavior of the composite wind blades well. It has been shown that the first-ply failure load
is around 1.6 higher than the buckling load of the blades while the total collapse load is 1.2 higher than the first-ply failure load.
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