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Abstract: Base isolation is often used to prevent structural damage from earthquake
shaking
and,
among
different
isolation
devices,
friction-pendulum
and
viscoelastic-rubber devices are certainly most common. For structural dynamic
analyses, an accurate modelling of the base isolation device is obviously crucial and,
specifically, a rigorous description of the actual constitutive law is of outmost
importance for viscoelastic rubbers. The paper will address this issue starting from
the observation that the rubber creep law is indeed a power law in time, with a
coefficient depending non-linearly on the stress. This implies that the stress-strain
constitutive law is inherently non-linear and, as a result, the Boltzmann superposition
principle does not apply. To overcome this limitation, the paper will propose a
non-linear variable transformation to a new space where the classical linear
stress-strain relation, involving standard fractional operators, is obtained. Dynamic
analyses of a single-degree-of-freedom structural system, base-isolated by a
viscoelastic-rubber device, will be presented in both frequency and time domains by
using artificial earthquake time histories. The purpose is to show how the amount of
dissipated energy and reduction in the maximum response amplitude change whereas
the proposed, accurate model is used for the viscoelastic-rubber device.
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