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An improved direct method for dynamic model updating
and its practical engineering applications

YANG Pengchao'  XUE Songtao' > XIE Liyu'
(1. College of Civil Engineering Tongji University Shanghai 200092 China;
2. Department of Architecture Tohoku Institute of Technology Sendai 982-8577 Japan)

Abstract: The classical direct updating methods are analytical-type techniques for dynamic model updating of
structures. These methods have a computationally efficient feature of requiring no iteration computations and the
resulting model can accurately predict the target modal parameters. However under updating constraints related only
with natural frequencies and mode shapes the predicted modal participation factors of the classical methods a
byproduct usually deviate from the identified values. To resolve such incomplete-matching problem an improved
direct model updating method was proposed. This improved method takes the modal participation factors into
consideration in the mass matrix updating and adopts the constrained minimization theory for deriving the optimal
solution for the mass matrix. In addition the proposed method was combined with the existing techniques for the
stiffness matrix updating to achieve the ultimate goal of model updating for structures. The validation of the proposed
method was varifed in the finite element ( FE) model updating of a real-world passively controlled building using its
estimated modal parameters from a set of earthquake measurements.
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