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ABSTRACT

Seismic isolation research was largely predicated on the observation that
most strong-motion records recorded up to that time had very low spectral
acceleration values (~2 sec.) in the long-period range. In recent years,
however, a number of records from near-source sites have been obtained,
raising serious questions about the viability of seismic isolation in near-
fault locations. In this study, various analytical models of base-isolated
structures have been simulated in a nonlinear platform. The used base
isolation systems have been the Lead Rubber Bearing (LRB) and the
Friction Pendulum (FP). Arrays of far-field and near-fault strong ground
motions have been considered for performance evaluation. The main issue
is that increasing the bearing damping in isolators beyond a certain value,
may decrease the bearing displacement; however, it may transmit higher
accelerations into the superstructure. Considering all these, the seismic
performance of the investigated structure and the Bl systems have been
assessed considering a probabilistic approach utilizing fragility curves.
The results indicated that the Bl systems have very adequate seismic
performance in far-field regions; however, their efficiency may
significantly decrease in near-fault regions.
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9 | 6.7 ] 1994 Northridge-01 Rinaldi Receiving Sta. D 0.11
10 | 6.7 | 1994 Northridge-01 Sylmar - Olive View C 0.12
11 | 7.5 | 1999 Kocaeli, Turkey lzmit B 0.13
12 | 7.6 | 1999 Chi-Chi, Taiwan TCU065 D 0.08
13 | 7.6 | 1999 Chi-Chi, Taiwan TCU102 C 0.06
14 | 7.1 | 1999 Duzce, Turkey Duzce D 0.10
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D Earthquake . '
No. | M | Vear Narme Recording Station NEHRP Class | Lowest Freq (Hz.)
w
1 | 6.7 | 1994 Northridge Beverly Hills - Mulhol D 0.25
2 | 7.1 1999 Duzce, Turkey Bolu D 0.06
3 7.1 | 1999 Hector Mine Hector C 0.04
4 | 6.5 | 1979 | Imperial Valley Delta D 0.06
5 | 6.9 | 1995 Kobe, Japan Nishi-Akashi C 0.13
6 7.5 | 1999 | Kocaeli, Turkey Duzce D 0.24
7 | 7.3 | 1992 Landers Yermo Fire Station D 0.07
8 | 6.9 | 1989 Loma Prieta Capitola D 0.13
9 7.4 | 1990 Manjil, Iran Abbar C 0.13
10 | 6.5 | 1987 | Superstition Hills El Centro Imp. Co. D 0.13
11| 70| 1902 | ., CAS Rio Dell Overpass D 0.07
12 | 7.6 | 1999 %?\;gnh" CHY101 D 0.05
13 | 6.6 | 1971 San Fernando | LA - Hollywood Stor D 0.25
14 | 6.5 | 1976 Friuli, Italy Tolmezzo C 0.13
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ol ojlw Jo! P99 po Pl
bl (bxh), cmxcm 45x60 | 45x60 45x50 45x50
oo Jsb 3 Sk sy, P 0.0054 | 0.0050 | 0.0069 | 0.0072
by i Jsb 5,5k aoys, p ! 0.0110 | 0.0100 | 0.0132 | 0.0116
S kes 20,3, Psh 0.0025 | 0.0023 | 0.0034 0.0032

K0Sy 5l b slas Khao 5 5,8 alols, S(CM) 125 125 125 125
slul (bxh), cmxcm 65x65 | 65%x65 | 60x60 60x60
o o5 Sk o o 2o, Prot 0.0160 | 0.0160 | 0.0140 0.0110
sy 9, 5e duoy3, Psh 0.0065 | 0.0065 0.0065 0.0065
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Weibull 0.10556 | 0.11152
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Normal 0.14364 | 0.13272

Beta 0.12641 | 0.13899
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