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Table 1 Basic parameters of structural model

i m;/T k,/(MN-m™}) i m;/T k,/(MN'm™!)
1 200 100 4 300 200
2 300 200 5 300 200
3 300 200 6 300 250
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Fig.2 Acceleration cross-correlation function and its derivatives of bottom story
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Fig.3 Convergence curves of inter-story stiffness
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Table 2 Identification results and errors of inter-story stiffness

i k; RHIE/(MN-m™ 1) WHRE/% i k; BHHE/ (MN-m™!) HARE/ %
1 93.4 6.56 4 188.0 6.00
2 190.0 5.00 5 188.8 5.60
3 189.9 5.01 6 246.5 1.40
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New Method for Inter-story Stiffness Identification of
Shearing Structures Under Ambient Excitation

WANG Zhuo, YAN Wei-ming
(Beijing Laboratory of Earthquake Engineering and Structural Retrofit, Beijing University of Technology,
Beijing 100124, China)

Abstract: Inter-story stiffness identification of shearing structures under ambient excitation was studied and a
new method was presented. In the method, the transition from structural random response to deterministic
response was realized by the natural excitation technique (NExT). The parameter-decoupled free vibration
equation of shearing structures was deduced, and the equation could simplify the process of identification and
reduce the amount of calculation. Through the effective combination of the NExT, the parameter-decoupled
method and the extended Kalman filter (EKF) algorithm, a good scheme was presented for inter-story
stiffness identification of shearing structures under ambient excitation. Using a shearing structure with six-
degree-of-freedom as example, the scheme was tested by numerical simulation. The results show that the
inter-story stiffness can be identified basically with accuracy, and the scheme can be applied in practical

projects for health monitoring of shearing structures.

Key words: structures; ambient excitation; natural excitation technique; decoupling; Kalman filtering;

identification
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