HBRKZHREHERER H39% B1  F8 4
Annuals, Disas. Prev. Res. Inst, Kyoto Univ., No. 39 B-1, 1996 37

HEEREEY ORERRNI T 2 — ¥ R B L CHEIEHEE

FA = 1 N £ O

STOCHASTIC PARAMETER IDENTIFICATION
AND SEISMIC RESPONSE ESTIMATION OF BUILDING STRUCTURES

By Gihwan BAE and Yoshiyuki SUZUKI

Synopsis

This paper describes a method of stochastic parameter identification and response
estimation for linear multi-degree-of-freedom structures, based on partial and noisy
observations of seismic structural responses. It is an important issue to estimate the
seismic structural responses and the parameters of existing structure for safety check-
ing, confirmation of initial design and active control system. But, owing to the limitation
of observation points, the noise in observation data and the difficulty of direct observa-
tion of the state variables such as displacement and velocity responses of each story,
estimation and identification from a stochastic viewpoint are needed. Particulary, in this
paper, it is applied to the response estimation of a full-scale test structure at the Disas-
ter Prevention Research Institute of Kyoto University using the observed absolute
acceleration records.
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Table 1 Parameters of idealized model. Table 2 Spectrum intensity of white noise.
mt*s?/em) ¢ (t*s/em)  k(t/cm) Spectrum intensity
Massl 1.0 0.5 100. Input motion 10.0
Mass2 1.0 0.5 80. Noise of input motion 1.0
Mass3 1.0 0.5 50. Noise of obser. 1.0

Table 3 Initial values used for seismic response estimation and parameter identification.

€1 ¢2 c3 k1 k2 k3
Undervalued 0.2 0.2 0.2 80. 65. 40.
Overvalued 0.8 0.8 0.8 120. 95, 60.
Exact 0.5 0.5 0.5 100. 80. 50.
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Fig. 1 Estimated relative displacement of the 3rd story under the observation of the lst
floor.
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Fig. 2 Estimated relative velocity of the 3rd story under the observation of the 1st floor.
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Fig. 3 Identified damping of the 3rd story under the observation of the Ist floor.
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Fig. 4 Identified stiffness of the 3rd story under the observation of the 1st floor.
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Table 4 Parameters of full-scale test structure.

i g s s 1st 0.031 0.01 70.93

7, HEMIEERZEHL CWA0T, £8 ond 0.031 0.01 61.05
P B & ORI D W T OHEERE AT 3rd 0.030 0.01 51.70
FELOAE D hORIVEETH D, FD7 4th 0.030 0.01 51.70
5th 0.029 0.01 52.90

W, ZITHE, ESNAEBOBREE S
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Fig. 5 Full-scale test structure.

— Ground acc.

10— — RF acc.

- i |

0 - LT (! | il _“ i ‘\“‘1“‘}1‘\‘ iy ‘\“ I ‘
A | | HEYE

-10 -

1 | }
0 10 20 30 SeC 4o

Fig. 6 Absolute acceleration waves observed in full-scale test structure.
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Fig. 7 Estimated relative displacements of full-scale test structure.
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Fig. 8 Estimated relative velocities of full-scale test structure.
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Fig. 9 Comparison of observed and estimated absolute
accelerations.
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Fig. 10 Comparison of observed and analyzeded absolute
accelerations.

— 12 —



¥ Sk BEESMOBEERRN/ T A~ S AES L CHRICEET 49

a4 FW - BENE RIS SRS O BA R 2RO T, TREREIDEOREEREY HRO7ZEAIREE L
35, Fig. 11 3B ETOREEEOREHEINTH7— ) ZARY PV THY, Fig. 12 3B EOHE
EHDT — ) TIRY MV ThHbB, SNOOEOKEDS, MEDEARIKL, L—HLTWBEIEN
5,

0.20 — Estimated case
0.15
0.10

0.05

0.00-
o 4 8 12 16 20 24 28Hz

Fig. 11 Fourier spectrum of estimated velocity response.
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Fig. 12 Fourier spectrum of microtremor observation.
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