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Study on Maintenance Method for Base-isolated Building (Part 1)

—Deformation Characteristics of Natural Rubber Bearings in Actual Base-isolated Building—

Takashi Nakamura Hiroshi Okada

Abstract

Rubber bearings in base-isolated buildings deform vertically and horizontally. Vertical deformation is caused
by expansion/contraction effects due to temperature changes and by creep due to the long-term axial load of the
superstructure. Horizontal deformation is caused by external forces such as winds and earthquakes. Monthly
measurements of the temperature of a base-isolation system at the High Technology R&D Center in Obayashi
Technical Research Institute and deformation of its natural rubber bearings using multi-micrometer have been
made since 1986 to determine the influence of time on deformation as well as to improve maintenance management.
Furthermore, hourly high-precision automatic measurements of deformation and temperature have been made
since 1993 using newly-developed laser-displacement sensors and thermocouples. Vertical deformations and
creep in the rubber bearings, and lateral deformations of the base-isolation system were estimated on the basis of
these measurements. This system using laser-displacement sensors proved to have great advantages over the
manual maintenance system.
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