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Uncertainty quantification of structural natural frequency using evidence theory

LI Da-wei', TANG He-sheng "YU YAO Wen' , XUE Song-taoI
(1 .Research Institute of Structural Engineering and Disaster Reduction , Tongji University , Shanghai 200092 , China;
2 State Key Laboratory of Disaster Prevention in Civil Engineering , Tongji University , Shanghai 200092, China)

Abstract : Uncertainties in structural parameters lead to the uncertainty in natural frequencies of structure . Aiming at the epi-
stemic uncertainties rooted in structural dynamic characteristics analysis , the evidence-theory-based uncertainty quantification
and sensitivity analysis method are developed . The evidence theory is used to model the uncertainties of the structural parame -
ters (e.g . material properties , geometric features , distribution of load) . Then, the influence of epistemic uncertainty of struc-
tural parameters on structural natural frequency is quantified by employing optimization based interval analysis into the modal
analysis of uncertain structure . The sensitivity analysis framework using variation ratio of focal element is presented to distin -
guish the degree of importance of each uncertain parameter . Finally , the dynamic characteristics analysis of a plane truss is

presented to investigate the feasibility and effectiveness of the proposed method .

Key words ; structural dynamic characteristics ; epistemic uncertainty ; evidence theory ; differential evolution algorithm ; sensi-
tivity analysis
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