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Abstract

Finite element (FE) model updating has emerged pswaerful technique for structural health
monitoring and damage identification of civil sttues. Updating mechanics-based nonlinear
FE models allows for a complete and comprehensamagie diagnosis of large and complex
structures, but it is computationally demandingisTgaper first introduces an Iterated Extended
Kalman filter (IEKF) to update mechanics-based mmar FE models of civil structures.
Different model updating techniques using the Edé&eh Kalman filter (EKF), Unscented
Kalman Filter (UKF) and IEKF, are then compared fitweir performance in terms of
convergence, accuracy, robustness, and computhtidamand. Finally, a non-recursive
estimation procedure is presented and its effentige in reducing the computational cost, while
maintaining accuracy and robustness, is demondir#e application example is presented
based on numerically simulated response data fdnree-dimensional 5-story 2-by-1 bay
reinforced concrete (RC) frame building subjected bi-directional earthquake excitation.
Excellent estimation results are obtained withEkd-, UKF, and IEKF used in conjunction with
the proposed non-recursive estimation approachalgecof the analytical linearization used in
the EKF and IEKF, abrupt and large jumps in theveses of the model parameters are observed
with these filters, which may lead to divergencele nonlinear FE model solution procedure.
The UKEF slightly outperforms the EKF and IEKF, latita higher computational cost.
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1. Introduction
Finite element (FE) model updating is the most papmodel-based method for condition
assessment and damage identification (DID) of aitriictures using input-output or output-only

vibration data. In this methodology, an initial Ribdel of the structure is updated by tuning a
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