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Abstract

Seismic base isolation with rubber bearings is considered to be one of the most
important techniques which were used in buildings and bridges to reduce structural
damage in moderate earthquakes and to prevent collapse in destructive ones. This
could be reached by providing a damping mechanism through the reduction of the
rubber bearing horizontal to vertical stiffness ratio. Base isolation provides isolating
the structures from its bases, the aforementioned technique increases motion period
and reduces story drifts and forces transmitted to the structure. Several recent
international researchers demonstrated some weaknesses of such rubber bearings like
insufficient dissipated energy, and residual displacememnt of the bearing after
earthquakes. Therefore, objectives of this thesis are to develop base rubber bearing by
adding specific metal materials that called Shape Memory Alloys (SMAS). They are
characterized by its ability to transform from specific phase to another through
reversal phase transformations; which result in large recoverable deformation up to
15%, then return to original phase under unloading without any residual deformation,
which means increasing the long-term capability of the rubber bearing.

Due to the fact that rubber bearings consist of different materials (rubber, steel) as
laminated and bonded layers, it will be of great useful for understanding the
mechanical (shear) behavior of these bearings to study and analyze finite element
models of these bearings. First, this thesis presented a comprehensive view of
modeling and analyzing several experimental rubber bearings under cyclic loading
depending on finite element method (FEM) utilizing ABAQUS 6.11 software, and
comparing the analytical results with reference experimental ones that were reached
by some researchers. Then, the thesis studied the effect of SMA wires on the
mechanical (shear) behavior of some studied bearings depending on finite element
method (FEM) utilizing ANSYS 15 software. Seismic behavior of many exsisting R/C
buildings was assessed in the last part of thesis, the effect of both traditional and
developed base isolation on such buildings was investigated under many earthquakes
depending on ETABS 15 software. This thesis provided many comparisons between
fixed and isolated buildings, comparisons included the base shear force, the story drif,
the acceleration of last floor, the maximum lateral displacement of the rubber bearing,
the residual displacement of the rubber bearing at the end of earthquakes and the
dissipated energy by the one rubber bearing.

Results showed that incorporating SMA wires into rubber bearings improved the
mechanical (shear) behavior of traditional rubber bearings in terms of energy
dissipation capacity and re-centring capability, which means increasing seismic
capacity of the rubber bearing. Morover, developed rubber bearings revealed that
SMA wires could enhance seismic performance of isolated buildings compared with
fixed buildings (non-isolated).
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