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ABSTRACf 

This paper investigates the seismic response of segmental buildings subjected to random excitatiQns. 
The constrained optimization method is used to determine the optimal parameters for seismic isolation 
systems with the objective of minimizing the mean square acceleration response of a building subjected to 
random excitations. The seismic response of a typical segmental building to random excitations is 
investigated, and the results are compared with the response of corresponding fixed-base and base 
isolated buildings. The comparisons show that, similar to the base isolation technique, segmentation also 
effectively reduces the seismic building responses. However, when compared with the conventionally 
base-isolated building, the displacement response across the isolated system at the base level of the 
segmental building is significantly reduced. 
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INTRODUcnON 

The effect of earthquakes on a structure depends on both the characteristics of earthquake ground 
motion and the dynamic properties Of the structure. Unfortunately, the fundamental frequency of 
conventional buildings, especially that of low- to medium-rise ones, is usually within the range of 
frequencies where earthquake energy is the strongest. The buildings thus act as an amplifier for the 
ground exoitation during earthquaKe, and the acceleration experienced at the upper floor levels increases 
towards the roof level. The high acceleration can he harmful to both the building and its contents. 

It is well known that seismic hazard of a building can be mitigated by increasinll the ductility of the 
building. However, for traditional buildings, a large ductility can be achieved only through yielding of 
structural members during a strong earthquake. Following the yielding, the buildings will sustain severe 
damage in both structural and non-structural components. 

Base isolation has been proven to be one of the most effective techniques that can protect both the 
building and its contents against harmful horizontal motions of earthquakes (Kelly 1986). In base 
isolation, a building is decoupled from the harmful horizontal components of earthquake ground motion 
by a mechanism that, while carrying the vertical load of the building, will significantly reduce the 
transmission of horizontal load into the building, see Figure I(a). Recently, this technique is rapidty 
gaining worldwide acceptance (Kelly 1988). 

However, for all base-isolated (BI) buildings, although the relative displacement within the 
superstructure is usually small, the displacement across the base isolation system can be relatively large. 
The base displacement is therefore of main concern in the building code provisions for seismic base 
isolation (UBC 1991). Because of the large displacement demand on the isolation system, the necessary 
·f1exibility of base isolation is usually provided at the foundation level for a low - to medium-rise building. 
In addition, the effectiveness of base isolation reduces as the superstructure becomes more flexible and 
therefore limits the application of base isolation technique to only buildings in the low- to medium-rise 
range (Pan 1992, Skinner et al. 1993, and Pan and Cui 1994). 

In order to alleviate the above problem, the authors (Pan et al. 1993 and 1995) proposed a new 
isolation concept in which the superstructure of a base-isolated building is divided into several segments. 
















