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BRI aAL—2aVvERVERES UAN—0O RBEGHE
EVALUATION OF FATIGUE DAMAGE OF SEISMIC ISOLATION DAMPERS
USING TYPHOON SIMULATION

OffE A GV PN
Sei MABASHI"), Daiki SATO"
ABSTRACT

From the experience of numerous earthquake disasters, the interest in isolation structure
is rising. Recently, seismic isolation structures have been actively adopted in high-rise
buildings as the isolation technology improves. However, when adopting the seismic
isolation structure in a high-rise building, its usefulness is questioned against wind loads
having properties different from those of earthquakes, and one of the issues is to evaluate
fatigue damage degree of the seismic isolation damper. In this study, we analyze the wind
response using wind external force created based on the typhoon simulation and show the
adequate wind direction and the validity of the equivalent duration in the 10 minute
evaluation shown in the current wind resistance design guidelines.
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Fig. 3 Isolation layer restoring force characteristics
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Fig. 7 Wind external force time history at 10th story of S500 - M_000 -
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Fig. 8 Displacement of isolated layer of S500 - M_000 - Sample 1
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Table 3 D value of 10 series o AD00 A5 4 A4

x-direction y-direction DValue |° M_OOO © M 225 & M_450
Case | 10 000 | 10 225 | 10 450 | 10 000 [ 10 225 | 10 450 T e
Wave 1] 0.003 [ 0002 | 0002 | 0.032 T 0006 | 0.002 T
Wave 2 | 0.003 | 0.001 [ 0.001 | 0.027 | 0.006 | 0.001 0.8 = rrn vt v
Wave 3 | 0,001 | 0002 | 0.002 | 0.033 | 0008 | 0.002 SRR A
gave‘s‘ 3333 ggg; gggi 33:3 8'8(0)2 ggg? e e T
ave . . . . . b ey
Wave 6 | 0.003 | 0.001 | 0.001 | 0.041 | 0.006 | 0.001 04k it i e o Qi
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Wave 8 | 0.004 | 0.001 0.002 | 0.038 | 0.007 | 0.002 02k it il el bR S S :é: G
Wave 9 | 0.002 [ 0.002 [ 0.002 | 0.059 | 0.008 | 0.002 o o é:: Lo :f: Ry +A :+/; !
Wave 10| 0.001 | 0.001 | 0.001 | 0.031 | 0.007 | o0.001 0 O Ogp TgE ff oA v T Tl i Sample
Ave | 0.003 | 0002 | 0002 [ 0.039 | 0.007 | 0.002 T2 3 4 s 1 23 4 s
Xty 0.042 | 0.009 | 0.003 500 L500
cv. | 031 [ 033 | 026 [ 023 | o011 [ 026 Fig. 9 D value comparison of A series and M series

Table 4 D value of A series Table 5 D value of M series
Sample | 1 2 3 4 5 Sample [ 1 2 3 4 5
A 000 0.16 | 0.20 [ 0.25] 0.25 | 0.41 M 000 | 0.07 | 0.06 | 0.09 | 0.11] 0.12
S500 | A 225 0.02 [ 0.03 | 0.03 | 0.04 | 0.05 $500 [ M 225 | 0.02 | 0.06 | 0.06 | 0.08 | 0.14
A 450 | 0.01 | 0.01 | 0.01 | 0.02 | 0.03 M 450 0.07 | 0.05 | 0.08 | 0.09 | 0.15
A_000 | 0.65]0.93]0.67 | 0.63 | 0.64 M 000 | 0.19 | 0.25 | 0.42 | 0.45] 0.18
L500 [ A 225]0.09 | 0.14 | 0.09 | 0.07 | 0.09 L500 | M 225 0.18 | 0.35 | 0.21 | 0.18 | 0.26
A 450 | 0.04 | 0.06 | 0.03 | 0.03 | 0.04 M 450 | 0.30 | 0.37 | 0.10 | 0.13 | 0.25
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mENT, BEA NS MRV ETORMTRRNEZ ST ZE2@R L. Zhik, RENREENR
REND DIETHE, RKRKFEHRELNOD L X THEMIT & > Tie b ik LVIRTLS KR L 72356, B S
V=D DEIFREL D EVWIHIHENRKNTHL EEZOND. T, BEREIZOWT, 10 series
TIXK 0.1 ~03 FRE A /RTA, Aseries, M series CTIEf 0.03~0.15 FELZ RTHE N DML - TS,
Fig. 9 LV, 27BN TA 00072 DIEORKEZRL TEY, JEAMZEIEZB[E L7Z M series
DB, R EGEE O R ICEKFEE S, o7k DEOKRNBEEAZEI LTS, £z,
S500 IZBWTIE, 1FEAEDH T NITEBNT, BREA X2 hOfEFER O KIZHEC DEB KL
TV, L500 TixdhE W BN ELS, T NIV EH L TKREREZRTEARS S.
4. 2 S {4 5 5 R
Table 6 {2 10_000 (281} % DEIZX T 2 A series DA JAMIZI T 5 DEOEHR %7 L, Table 7 I
10 000 (28515 5 D EIZ*xT 2 M series DA A IZF1T D D EDOfEHRZRT.

Table 6 D value of A series divided by 10_000 Table 7 D value of M series divided by 10_000
A_000/10 000 | A 225/10 000 [ A 450/10_000 M _000/10_000 | M 225/10 000 | M_450/10_000

Sample 1 3.9 0.5 0.2 Sample 1 1.6 0.5 1.6
Sample 2 4.7 0.6 0.3 Sample 2 1.5 1.4 1.2

S500 | Sample 3 5.9 0.8 0.4 S500 [ Sample 3 2.1 1.4 1.8
Sample 4 6.0 0.9 0.5 Sample 4 2.6 2.0 2.2
Sample 5 9.7 1.3 0.6 Sample 5 2.8 3.3 3.6
Sample 1 15.4 2.1 0.9 Sample 1 4.6 3.9 7.0
Sample 2 22.1 3.3 1.4 Sample 2 5.8 8.2 8.8

L500 | Sample 3 16.0 2.2 0.8 L500 | Sample 3 10.1 5.0 2.5
Sample 4 15.1 1.7 0.7 Sample 4 10.6 4.2 3.0
Sample 5 15.2 2.1 1.0 Sample 5 4.3 6.2 5.8
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