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Abstract

This paper describes the behavior of a visco-elastic damper for seismic control structure under long-
term vibration. In general, viscoelastic dampers have temperature dependency, and the temperature of
the visco-elastic material rises during an earthquake. Therefore, the performance declines in long-term
earthquakes. In this report, we show the evaluation result of performance degradation in large amplitude
and long-time repeated vibration, based on repeated vibration tests. In addition, we applied a method
that can easily evaluate complex vibrations by replacing random waves with equivalent sinusoidal wave.
Thus, we evaluated the effectiveness of the method and showed the change of the characteristic by this

method under the long period ground motion.
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Table 1 Experiment parameters
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i [Hz] [%] [-] °c
ooof/dHb oo
Y1 pyulfiesecees Y2 50 200 193
yiHsaegesee 1y N o 100 100 27.9
T2U— =300 =4 200 50 30.4
T4L Plc—%ﬁ:j, N | T4R 300 34 18.2
TZD*}&:\&N& 4@ = 50 200 19.7
BN \v—ﬁ\\ V .

y %ﬁﬁo:j- - B 033 100 100 29.9
H" o FoX200 200 50 30.7
T3D /153 =2 300 34 30.3
_ oLa 50 200 19.6
a0 F T5D f C 2 100 40 26.3
YP 2521 N 22 YJ4 200 10 2.1
i 0 0.15 123 21 17.6
o - D OS1 Response wave 22.9
0.15 60 23 239

Fig.1 Measurement positions [unit:mm] 0S2 Response wave 23.4
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Fig.2 Definition of half wave
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Fig.5 Normalized dynamic properties vs. number of cycles
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Fig.6 Normalized dynamic properties vs. energy density
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Fig.7 Temperature-rise A6, at T1b vs number of cycles or ZQ
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Table 2 Equivalent sine wave

Ud rms ]VO+ elo Uugq fr

[mm] [-] [s] [mm] [Hz]
OS1 21.78 21 140.72 30.80 0.15
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(b) Equivalent sine wave (b) Equivalent sine wave
Fig. 8 Damper displacement history : OS1 Fig.9 Damper displacement history : OS2
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Fig. 13 Temperature rise A8, at T1b
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Fig. 14 Normalized dynamic properties vs. energy density
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