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Habitability Upgrade of Buildings by Visco-elastic Damper Using High-hardness Rubber
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SUMMARY: The objective of this paper is to demonstrate the fundamental response reduction properties of

viscoelastic dampers using high-hardness rubber and to show that the dampers enable one to upgrade habitability and

aseismic performances of high-rise buildings. The high-hardness rubber exhibits viscoelastic behaviour in a small

strain region and elastoplastic behaviour in a large strain region. The fundamental properties of the dampers are

revealed by an equivalent linearization approach and time-history response analyses subjected to recorded earthquake

ground motions magnified to various levels.
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(a) 0.5Hz cyclic loading

(b) 2.0Hz cyclic loading
Fig. 2 Force-deformation relationship of high-hardness rubber
(100 X 100 X 20mm) at large deformation amplitude
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Fig. 3 Force-deformation relationship of high-hardness rubber
(74 X 74 X 20mm) at small deformation amplitude
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Fig. 4 Comparison of hysteresis loop of high-hardness rubber
(100 X 100 X 20mm) at small and large deformation amplitude
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Fig. 6 Wall-type viscoelastic damper using high-hardness rubber
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Fig. 10 Comparison of equivalent damping factor (k=1)
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Fig. 1 Distributions of maximum absolute acceleration
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