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Abstract: A base-isolated structure is a civil engineering structure with a long natural vibration period
and is easily influenced by the long period spectrum characteristics of seismic ground motion. Some re-
search results show that, compared with far-field ordinary seismic ground motion, an isolated structure
may experience greater deformation under far-field long-period ground motion, and that this will cause
structural damage. Therefore, the seismic performance of isolated structures under long-period ground
motion is worth studying. In this paper, nine far-field long-period ground motion records were chosen
from the Pacific Earthquake Engineering Research Center (PEER) as seismic input, and a lead-rubber
bearing (LRB) base-isolated structure, based on the design code, was taken as the object of study. The

seismic response of the structure was analyzed and compared under far-field ordinary and far-field long-
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period ground motion, and the effect of long-period ground motion on isolated structures was studied.

The damage distribution law for base-isolated structures under long-period ground motion is discussed by

defining the damage status of the concrete and steel in the structure. The research results show that the

probability of damage to base-isolated structure under long-period ground motion is far greater than un-

der ordinary ground motion. Furthermore, the damage distribution in isolated structures under long-peri-

od ground motion is uneven and is mainly concentrated in the bottom floors of the structure.
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Fig.1 Model of the base-isolated structrue
1
Table 1 Performance parameters of isolation bearing
J(kN +m~ 1) J(kN *+ mm~—1) Ceq
/kN /kN
y=100% y=250% y=100% y=250%
LRB 500 2 355 14 190 1159 65.5 1.777 1.406 0.23 0.12
LRB 600 3 391 17 120 1484 92.8 2.270 - 0.23 -
2
Fig.2 Characteristic curves of ordinary seismic ground motion records
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2
Tabel 2 Inter-storey shear force ratio between isolated structure and ordinary structure
1 2 832-000 1430-042  1810-090  6980-10 6980-80
5 0.306 0.678 0.460 0.393 0.391 0.346 0.320 0.413
4 0.337 0.621 0.460 0.402 0.391 0.313 0.280 0.401
3 0.358 0.555 0.424 0.404 0.381 0.256 0.253 0.376
2 0.360 0.477 0.422 0.426 0.340 0.212 0.228 0.352
1 0.346 0.427 0.399 0.425 0.319 0.206 0.211 0.333
0.349 0.457 0.418 0.465 0.352 0.193 0.238 0.353
5 0.306 0.664 0.441 0.390 0.417 0.348 0.345 0.416
4 0.350 0.630 0.439 0.400 0.415 0.315 0.299 0.407
3 0.369 0.568 0.408 0.393 0.378 0.270 0.267 0.379
2 0.347 0.489 0.404 0.404 0.340 0.224 0.237 0.349
1 0.323 0.431 0.384 0.415 0.314 0.210 0.216 0.328
0.331 0.454 0.425 0.453 0.366 0.197 0.244 0.353
3
Fig.3 Inter-story displacement angle of base-isolated structure under ordinary seismic ground motions
1/50€0.02), “ ” o (PEER)
b o b
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. 400 em/s*, X
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b b o
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Table 3 Far-field long-period seismic ground motion records
/km PGA/g PGV/PGA
833 Landers 1992 WBA000 7.28 144.90 0.047 47 0.27
834 Landers 1992 ARC172 7.28 137.25 0.029 95 0.33
849 Landers 1992 BAD000 7.28 128.06 0.057 73 0.32
856 Landers 1992 EUC022 7.28 146.89 0.069 00 0.21
865 Landers 1992 116000 7.28 164.36 0.0398 7 0.35
866 Landers 1992 VER180 7.28 157.69 0.040 63 0.32
870 Landers 1992 OBR000 7.28 151.70 0.425 50 0.37
871 Landers 1992 GR2090 7.28 161.56 0.034 05 0.29
878 Landers 1992 DEL000 7.28 157.41 0.059 60 0.34
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4
Fig.4 Spectrum characteristics of far-field long-period seismic ground motions
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Fig.5 Inter-story displacement angle of base-isolated structure under far-field long-period seismic ground motions

6

Fig.6 Damage development process of base-isolated structure
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