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A Study on Relative displacements of Rubber Bearings on a Very-long-
span Base-isolated Structure Caused by Atmospheric Temperature
--- Comparison of Field Measurement and Analysis ---

Abstract

Relative horizontal displacements of rubber bearing on a very long span
base-isolation building were measured for more than one year. Over the same
period, the ambient temperature around the rubber bearings (that is, atmospheric
temperature in the pit space for rubber bearings) was measured. Observed
temperatures are well explained by the one-dimensional thermal EFM (Finite
Element Method) model, which consists of floor slab, air layer, foundation slab
and soil layers. The structure was then modeled as a system of floor slab and
foundation slab with uniformly distributed ground reaction force linear spring.
Based on this structural model and the results of thermal analysis, the stiffness
of ground reaction force spring is inversely evaluated to produce relative
displacement results consistent with observed ones. The values of reduced
stiffness of ground reaction force spring for two horizontal directions (x and y)
are a little different, but it can be said that we could get to the root of the
mechanism of occurrence of relative rubber bearing displacements caused by
atmospheric temperature.
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