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Fig.1 Specimen Structure

AC servo motor
Moving mass
/

Ball screw

Qil buffer

\ Limiter switch

Linear guide bearing J
Limiter switch /

Fig.2 Configuration of AMD

Table 1 Specification of AMD
Electric power 3.7kW
Auxiliary mass weight 200kgf
Maximum control force 300kgf
Maximum stroke +300mm
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Fig.4 Transfer function obtained from

El-Centro wave excitation
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Fig.5 Cross verification for 6th floor
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) input : JIMA KObe
0
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Fig.6 Cross verification for 6th floor
Table 2 Comparison of natural frequency
and damping ratio
Mode Ist | 2nd | 3rd | 4th | S5th
% [ Random 0.58 | 1.76 | 2.84 | 3.71 | 4.31
E |ErCentro | 0.58 | 1.76 | 284 | 3.71 | 429
2 | IMAKobe | 058 | 1.76 | 2.84 | 3.69 | 4.31
=
g Hachinohe | 0.58 | 1.76 | 2.84 [ 3.70 | 4.28
e 0.58 | 1.76 | 2.84 | 3.70 | 4.27
2 Random 230 | 2.74 | 2.94 | 3.67 | 433
< | ElCentro {251 | 285 | 297 | 3.21 | 3.11
g
E JMA Kobe | 2.53 | 2.76 | 2.97 | 3.25 | 3.43
E | Hachinohe | 2.40 | 2.78 | 3.00 | 3.20 | 3.26
a
Taft 244 | 2.82 | 3.00 | 3.22 | 3.32
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4 [eal].

Free vibration (1st mode)
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Fig.8 Free vibration of 1st mode

Free vibration (4th mode)
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Fig.9 Free vibration of 4th mode

Table 3 Frequency and damp. ratio estimated by classical
identification method

Sweep wave Free vibration
Frequency (Hz) | Frequency (Hz) | Damping (%)
Ist 0.59 . 0.59 2.1
2nd 1.77 1.77 2.6
3rd 2.83 2.88 2.8
4th 3.73 3.75 2.8
Sth 4.38 4.33 2.8
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Fig.11 Acceleration comparison of 5th floor under Taft
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Fig.12 Comparison of acceleration responses of 6th floor
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Fig.13 Comparison of displacement responses of 6th floor
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Fig.14 Comparison of acceleration responses of 6th floor
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Fig.17 Comparison of acceleration responses of 6th floor
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Fig.18 Comparison of reduced models in frequency domain
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Fig.19 Comparison of reduced models in frequency domain
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Experimental Study on Identification and Seismic Response Control of Building Structure
Gi-Hwan BAE', Yoshiyuki SUZUKI, Hui LI** and Masashi YAMAMOTO***

*Graduate School of Engineering, Kyoto University
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Synopsis

For the purpose of developing an active control system to be effective under large or severe
earthquakes, identification and control experiments of specimen structure were conducted by using
shaking table. Subspace identification method to estimate the state space of system directly from input-
output data was used for identification of the specimen. In the control experiments, the specimen structure
was modeled to one or two degree-of-freedom system using internal balanced realization theory.
Particularly, LQ controller and H™ controller were adopted as control algorithms to control seismic
responses.

Keywords : identification; seismic response control; active mass damper; subspace identification method;
model reduction; internal balanced realization; LQ controller; H™ control mixed sensitivity theory
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