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ABSTRACT

This paper presents a system identification method for multi-input, multi-output (MIMO) systems,
by which a rational polynomial transfer function model is identified from experimentally determined
frequency response function data. Analytically determined information is incorporated in this method
to obtain a more reliable model, even in the frequency range where the excitation energy is limited.
To verify the suggested method, shaking table test for an actively controlled two-story, bench-scale
building employing an active mass damper is conducted. The results show that the proposed method
is quite effective and robust for system identification of MIMO systems.
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Table 1 Specification of the seismic simulator

Aluminum Maximum
sliding table 46cmx 46 cm displacement *10cm
Operational .
N Maximum +380
frequency 0~20 Hz velocity cm/sec
range
Maximum Maximum
payload okg acceleration *25¢
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Fig. 3 Identified frequency response functions
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Table 2 Analytically determined information

Hogul Maximum number of zeros:5:3
ysralue zeros at 0 Hz

Hoenr Maximum number of zeros:5:3
ysmsue zeros at 0 Hz

Hamp.ue Maximum number of zeros : 4

Hoa Maximum number of zeros:5:
ysalygd | Ground acceleration relation

Hows Maximum number of zeros:5:
ysaye: | Ground acceleration relation

Hampyea | Maximum number of zeros : 3

Maximum number of poles : 7

Table 3 Identified modal characteristics of the
bench-scale building with AMD

Mode number ™ 2
Natural frequency(Hz) 0.931 2.70
Modal damping ratio(%) 1.24 118
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Fig.4 Time history of measured responses and
simulated responses
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