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Abstract

The idea of Unbonded Fiber Reinforced Elastomeric Isolator (U-FREI)
appeared for the first time in 2001 as an economic alternative to traditional
elastomeric isolators, but until now several seismic codes have only allowed to
use traditional types of elastomeric isolators. The first isolated masonry building
worldwide was constructed using these isolators as an innovative experiment in
2017 in India. The horizontal response of those isolators was evaluated by three
previous researches in the same year without evaluating the vertical response of
these isolators; therefore, in this research this response was evaluated
analytically under vertical cyclic load with an increased horizontal
displacement. In order to accomplish this evaluation, the analytical model of the
isolator was constructed using finite element software ABAQUS 6.14 and the
calibration of analytical results of the horizontal response with experimental
results was done. The analytical results have shown that the vertical stiffness of
the U-FREI isolator decreases with the increase of the applied horizontal
displacement, while the vertical damping ratio increases with the increase of
that displacement, and a good agreement between the finite element model and
the analytical equations was observed in terms of the value of the compression
modulus of the isolator. The effect of boundary conditions on the vertical
response of the isolator was also studied by making a comparison between
Unbonded Fiber Reinforced Elastomeric Isolator (U-FREI) with Bonded Fiber
Reinforced Elastomeric Isolator (B-FREI), and the results have demonstrated
that changing boundary conditions from Unbonded to Bonded contribute to the
increase of both vertical stiffness and vertical damping ratio. Given the
importance of adopting this economic isolator in the global codes in the future,
an initial design algorithm that was proposed in one of the previous studies was
tested by evaluating the horizontal response of the isolator that was designed in
Damascus according to that algorithm. The algorithm code was written by the
MATLAB program, and the results have demonstrated that the proposed design
algorithm could be adopted in the initial design of the isolator within the
rollover deformation phase. A proposal was added to amend the algorithm so
that the design will be more conservative.
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