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Presenting a New Frictional-Elastomeric Base Isolation System

A new seismic isolation system is introduced in this thesis that utilizes a combination of
elastomers and sliding plates. In this new system, a central elastomer core is contained between
steel sliding rings. In laboratory testing of the proposed system, it is shown that the steel rings
maintain the required vertical stiffness of the system by controlling the lateral deformation of the
rubber core. In the lateral motion, the steel rings dissipate energy by sliding on each other under
a friction force limited by their small share of the gravity loads. Under severe earthquakes the
rings will slip and considerable energy is dissipated. Finally, after the seismic event, the rubber
core causes the rings return to the initial state.

The different stress components of the system are calculated under vertical and lateral loads by
finite element analyses, all of the stress components remain well below the allowable limits.
Through the tests, the vertical and horizontal stiffnesses of the ESI, the effective modulus of
elasticity, the shear modulus and the equivalent damping ratio of the system were calculated.



Although the horizontal stiffness of ESI is higher than LRB, increasing the lateral stiffness in
ESI system leads to augment energy absorption and diminish the lateral deformation of the
bearing in the lateral motions.

The advantages of the proposed system with regard to the conventional laminated-rubber bearing

include increased vertical stiffness and energy absorption capacity and ease of manufacturing at
a lowered cost.



