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Fig. 1 A steel-framed building structure with oil dampers
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Fig. 2 Distribution of oil dampers and accelerators
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Fig.9 Measured and predicted response by the updated FE

model
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Tab.4 Mean and std of frequencies and damping ratios of

the main structure: without updating mode shapes
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Tab.5 NRMSEs of predicted responses by updated FE

models
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Fig. 10 Posterior samples of modal parameters of the whole

structure
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Tab.6 Mean and std of posterior samples of modal pa-

rameters of the whole structure
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Fig. 11 Samples of estimation of effective modal parameters

provided by oil dampers
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Tab.7 Mean and std of effective modal parameters
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Bayesian modal parameters identification of passively controlled
building structures

YANG Peng-chao', XUE Song-tao®’®, XIE Li-yu’
(1.China Construction Eighth Engineering Division Corp. LTD., Shanghai 200112, China;
2.Department of Disaster Mitigation for Structures, Tongji University, Shanghai 200092, China;
3.Department of Architecture, Tohoku Institute of Technology, Sendai 982-8577, Japan)

Abstract: This study proposes a Bayesian modal identification approach for assessing the contributions of supplemental damping
and stiffness provided by dampers to building structures. The proposed approach can be utilized to quantitatively estimate the effect
of such contributions on modal parameters, such as damping ratios, frequencies, and mode shapes, as well as their associated esti-
mation uncertainty. The proposed approach adopts a new probabilistic modelling strategy, in which a direct model updating tech-
nique is utilized to establish the accurate relationship between the modal parameters and mass, stiffness and damping matrices of
the structure. Given certain values of modal parameters, these matrices are uniquely determined. Then, a time-domain Bayesian
model updating method is utilized to identify the modal parameters and quantify their estimation uncertainty resulting from unavoid-
able modelling and measurement errors. The effectiveness of the proposed approach is demonstrated with a real-world passively
controlled building, in which the modal parameters of the structure system and of the main frame are separately identified by using
its acceleration measurements during a selected large earthquake. By comparing those identification results, the modal contribu-

tions, the change between the identified modal parameters, provided by the added oil dampers are discussed.
Key words: passively controlled structures; modal parameters identification; oil damper;earthquake measurements; Bayesian inference
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