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Fig. 2. Parameters of bilinear model for isolators

FPS s LRB (cbojlulir b clasis (V) g

aib A wib\t aib Yo
L
LRB | FPS | LRB | FPS | LRB | FPS
T, (9) 202 | 202 | 354 | 354 | 5.14 | 5.14
h, (%) 165 | 15.7 | 16.1 | 16.0 | 15.8 | 15.6
D, (cm) 21 | 21 | 37 | 37 | 54 | 54

Table 1. Design parameters for LRB and FPS isolators
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PGD (cm)

PGV (cm/s)

(km) alols

PGA (9) adlgo ol 435 @)
Al Yo/t Y /¢ Foster City - APEEL 1 Loma Prieta \

1 YV/A Al A 4. SF Intern. Airport Loma Prieta Y
/v ARVAY Al of ARy Palo Alto - SLAC Lab Loma Prieta Y
A Ye/t Al oY /A 1-E CHY041 Chi-Chi i
YY/A £Y/Y A AY/¢ TR Coolwater Landers o

Table 2. Short-period far-source ground motions
s g et Sl s glan, S5 (F) i
PGD (cm) | PGV (cm/s) | PGA(g) | (Km)alols | aige Uy Ayl Ao,
YAYY oy Y fon E-W SCT Michoacan )
AR ARVA AR YAV N-S TKY007 Tohoku Y
A/ VY AR YAY E-W TKYO007 Tohoku )
Yo Ya/e VAR YYA N-S HKD129 Tokachi-Oki f
YA/R YY/A AR YYA E-W HKD129 Tokachi-Oki o
Table 3. Long-period far-source ground motions
bS53 JuS S35 gl 5S, (8) Jgder
PGD (cm) | PGV (cm/s) | PGA(g) | (km) alols | adlge oS! a3l o,
vY/e Vedye /YA ARVA K Bam Bam )
YA/ ARR7AY AN ARVAY 0-E CHY080 Chi-Chi Y
Y4/ AREVA o /AY ARVA YYA Rinaldi Receiving Sta Northridge ¥
o) to/4 AR V/VY Yy. Bonds Corner Imperial Valley f
ARVA ATY /&Y Yo/t 4 Lexington Dam Loma Prieta 0
AA7A Ya/A /YY AR 4. Izmit Kocaeli 4
VE/Y £y /YA VYV 4. Joshua Tree Landers \
A\R7A4 AYV/Y o /AY YA/Y Ve KIJMA Kobe A
ARYA VYo Ve ARVA: K Cape Mendocino Cape Mendocino 3

Table 4. Short-period near-fault ground motions
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PGD (cm) | PGV (cm/s) | PGA(g) | (km) alols | ailge o Siuns | 35 oy
q0 YYA/Y "y 00/Y TR Tabas Tabas )
qvA YY VY /A \aY% 5-E TCU065 Chi-Chi Y
0L/v VWit Ay T oY Sylmar - Converter Northridge ¥
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ov 1oV ALY Ya/F T Yarimca Kocaeli #
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Y4 ANV A g/0 4. Petrolia Cape Mendocino A
Table 5. Long-period near-fault ground motions
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Abstract:

Base isolation systems may be considered as one of the most powerful tools of earthquake engineering
pertaining to the passive structural vibration control technologies. It may enable a building or non-building
structure to survive a potentially devastating seismic impact. Generally, it is thought that application of
seismic isolation is limited to low- and medium-rise structures, and the use of isolation for high-rise
buildings considered as impractical or unfeasible. However, existing examples of isolated high-rise buildings
in Japan, also in Iran, suggest that these viewpoints clearly disagrees with the real state-of-practice that exists
there. Since the 1995 Kobe earthquake, just fewer than 200 isolated high-rise buildings, ranging from 60 to
180 meters height, have been constructed in Japan. However, this strategy is still uncommon in most
countries of the world. Implementation of base isolation can greatly decrease inter-story drifts and floor
accelerations, which results in protection of building’s contents. As a result, high-rise buildings can be kept
fully operational during the earthquake and also immediately occupiable just after the event. In other words,
isolation can be adopted for the improved performance of high-rise buildings. To maintain the efficiency, the
period of isolation system has to be considered between 4 and 7 seconds. Clearly, structures like this will be
vulnerable to long period ground motions. Therefore, it is necessary to study the behavior of these structures
under such earthquakes. Long-period ground motions can be divided into far-source and near-fault classes.
Most far-source long-period ground motions were generated by large earthquakes and effective propagation
paths. Therefore, far-source long-period ground motions are generally associated with offshore earthquakes
in subduction zones. Near-fault long-period ground motions are generated mainly by rupture directivity
effects in the vicinity of earthquake source faults,. They consist primarily of rupture directivity pulses, which
can be damaging, especially when combined with site effects and basin edge effects. In this paper, three base
isolated models of 8-, 14-, and 20-story shear buildings using isolator type of lead-rubber bearing (LRB) and
friction pendulum system (FPS), under long-period ground motions are studied. A set of 14 long-period
ground motions — 5 far-source long-period motions and 9 near-fault long-period motions — as well as 14
short-period ground motions were selected. Total earthquake input energy per unit mas was used as a
measure to distinguish long-period motions so that those which had a significant input energy over the
periods of 2 seconds were considered as long-period motions. For each model two isolators — LRB and FPS
— were designed so that the design displacement and the period of systems were exactly the same. The
isolators were designed carefully and all dimensions and parameters were checked to insure practicality of
the design. Then nonlinear dynamic analysis was implemented to evaluate the response of the structures.
Results show that in the cases that input motions are short-period, increasing the height of the structure
doesn’t significantly affect the structure response and the isolation displacement are nearly the same. On the
other hand, as the height of the structure is increased, its response due to the long-period ground motions
becomes more significant, and these motions impose a great displacement demand in the isolation system.

Keywords: Shear Buildings, Seismic Isolation, High-Rise Buildings, Long-Period Ground Motions.
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