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A Preliminary Study for Development of Framework for Design and Maintenance Planning
of Seismic Isolators/Dampers Subject to Wind-induced Fatigue

by
Kazuyoshi NISHIJIMA* and Daiki SATO**

This study presents a framework for optimization of the design and maintenance planning of seismic isolators and dampers,
which are subjected to wind-induced fatigues. It first presents two basic ideas for optimizing the design and maintenance planning.
Then, it presents a general procedure for identifying optimal maintenance planning of seismic isolators and/or dampers. In doing so,
the lacking knowledge and models required in the procedure are pointed out. Formats for those lacking models are presented along
with an example, where change of the probability of failure of a structure is computed as a function of the damage degree caused by
a typhoon event. Through the example it is demonstrated that models of the presented formats facilitates the analysis of the
reliability of structures with damaged dampers. The study results advance the design and maintenance of isolators and dampers as
well as ways for collecting data on them in experiments.
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Fig.1 Two principal strategy for design and maintenance of

seismic isolators subject to wind-induce fatigue.
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Fig.2 Event-decision tree for design-maintenance.
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Fig.3 Procedure for design-maintenance planning®.
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Table 1. D values as a function of basic wind speed.

FEAEHE (m/s) B — Tt
0.01 0.02 0.04

35 6.48E-01 7.88E-02 9.22E-03
30 3.46E-01 4.08E-02 2.36E-03
25 1.65E-02 4.87E-03 2.03E-04
20 1.95E-03 2.52E-04 3.67E-06
10 1.63E-08 1.69E-10 2.79E-12
5 1.83E-13 3.51E-15 6.64E-17
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Normalized damage size a
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Fig.4 Five realizations of relationship between D and a .
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Fig. 5 Probability of detection.
0.010
2
Qf‘
<
()
Ej
£ 0.005
G
=
E
3
o 0.00001
o
0

0 0.2 0.4 0.6 0.8 1
Normalized damage size a
Fig. 6 Probability of failure as a function of normalized
damage size.

Table 2. Assumed distributions and parameter values.

INT A —H

X Lognormal, median=1, COV=0.8
a 5

i 0.1,0.5

£ 0.1
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AP, 102 [1/year]
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Fig. 7 Updated probability of failure.
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