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Evaluation of the Fatigue Life of U-shaped Steel Dampers
after Extreme Earthquake Loading
~Through the comprehensive post-Great East Japan
Earthquake evaluations of U-shaped dampers~
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Abstract

U-shaped steel dampers are widely used as energy dissipation devices for seismically
isolated structures. As a hysteretic damper subjected to low-cyclic fatigue fracture,
cyclic deformation (fatigue) characteristics has been studied and established through
numerous testing programs. Following the M9.0 Great East Japan Earthquake, a
comprehensive post-earthquake evaluation was performed on the isolated building with
U-shaped dampers located in Miyagi prefecture. The evaluation focused on residual
capacity of U-shaped steel dampers and its methods are summarized as follows : (1)
based on the orbit recorded by a scratch plate, ( 2 )based on a non-linear seismic
response analysis using registered ground motion records at nearby sites and (3)
based on the deformation of the U-shaped dampers. In addition, one U-shaped damper
unit were detached from the building and subjected to cyclic loading tests to determine

continuous integrity of the U-shaped dampers.
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Fig. 1 U-shaped steel dampers
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Fig. 2 Amplitudes of deformations of U-damper
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Fig. 4 Relationships between numbers of cyclic load and
shear deformation angles of U-damper
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Table2 Fatigue damage values based on VE Spectrum
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Fig. 18 Deformations of Damper under cyclic loading for shear strain 7. =150%
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Fig. 19 Relationships between shape change ratio of damper and fatigue value of damper
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