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Abstract

This research studies the behavior of Seismic Isolated Structures with Elastomeric
Bearings.

Firstly we present an introduction about Seismic Base Isolation depending on
separating the superstructure of a building from the ground by adding elements
having high vertical rigidity and low horizontal rigidity. This will produce high
flexibility and damping to the structure which directly affect the seismic forces in
the superstructure.

In the next stage the governing relationships of the behavior of seismic isolated
structures are presented and an algorithm solution for single degree of freedom
“SDOF” structures is provided using Newmark’s direct integration method then
comparison between the results of two analytical models “SDOF” & “MDOF” is
made.

In some cases it was found that it is necessary to model the structure as a multi
degrees of freedom system “MDOF”, so an algorithm solution of a plane structure
was written as multi degrees of freedom considering the Masses lumping at the
center of mass in each story and taking into consideration the bilinear behavior of
the isolators. The same was repeated for 3-D structure but using linear behavior of
isolators with equivalent rigidity and damping.

To verify the last algorithms we wrote a computer program using “Visual Basic”
and a numirical study for some examples is carried out through comparing results
with those obtained using “SAP 2000” Program.

Finally the Equivalent Static Forces Method in designing seismic base isolation
structures is explained according IBC2006.
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