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ON THE RELATION BETWEEN HYSTERETIC ENERGY AND ELASTIC RESPONSES OF
SINGLE DEGREE OF FREEDOM SYSTEMS UNDER STRONG EARTHQUAKE MOTIONS

YR OB*RE MmOt HER
By Kiyoshi HIRAO, Tsutomu SAWADA, Yoshifumi NARIYUKI and Syuji SASADA

In this study, numerical analysis was carried out for SDOF systems with bilinear
hysteretic properties by use of six earthquake records. On the basis of the average
value of six earthquakes, we discussed the effect of parameters such as natural period
T, damping factor h, plastic stiffness p and yield level R on hysteretic energy F,,,
input energy F;, and the ratio of E,, to E,, in combination with the inspection of
previous works. We also examined the effect of these parameters on the ratio of the
equivalent velocity obtained from the square root of 2 E,, to the elastic spectral velocity
Vemax and the ratio of E,, to the elastic input energy E,., and the regression equations

of these ratios were derived regarding the four parameters T, A, p and R. It was

found that there was a close relation between E,, and both Vep.y and E,.
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Fig.1 Accelerogram and Fourier Spectrum of Input Earthquakes.
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Fig.3 Hysteretic cnergy E,, for each input earthquake (h=5 %).
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Fig.4 Input energy E,, for each input earthquake (h=5 %).
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Table of appendix Each variable f, and coefficient C,, of regression equation (B).
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