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Abstract: A novel material degradation model (MDM), which an essential component of
progressive damage models for failure analysisoofifmosite structures, is proposed based on the
representative volume element (RVE) method. Inrnislel, a material degradation rule accounting
for seven failure modes in a modified Hashin-ty@elufe criterion is proposed. This rule
determines the mechanical parameters that are dejrahen a failure occurs. The degradation
factors of these parameters are calculated fronRWte models for perfect and damaged materials
corresponding to the seven failure modes, which blsed on the fundamental properties of
transverse isotropic fibers and isotropic matrix. Verify the proposed method, the calculated
MDMs are used in the progressive failure analydegpen-hole laminates made of three types of
CFRP composites under tensile and compressivengsdiFurthermore, the failure analyses of four
kinds of double-lap single-bolted joint structureish various layups and geometry dimensions are
also conducted under tensile loading. The numepicalictions of failure loads, failure patterns and
load-displacement curves are compared to the erpatal results. Good agreement between the
model predictions and the experimental results destnates the effectiveness of the proposed
MDM for the progressive damage analyses of opee-lashinates and composite bolted joints.
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