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FUNDAMENTAL STUDY ON EVALUATION OF DAMAGE OF STEEL PIERS
WITH BOX CROSS-SECTION BASED ON ENERGY CONCEPT
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By Kiyoshi HIRAO, Tsutomu SAWADA, Yoshifumi NARIYUKI and Syuji SASADA

The purpose of this study is to evaluate seismic performance of column and rahmen

type steel piers with thin walled box cross-section during strong earthquake excitation.

We describe the method to replace the piers into SDOF systems, and the numerical

response analysis of these SDOF systems by use of five earthquake motions, Based on

the numerical results, we discuss how the difference of the type and height of piers,
and the ratio of thickness to width of cross-sectional plate affect on the total number of

times of yielding, maximum plastic displacement, hysteretic and input energy and the

relationship between hysteretic energy and elastic maximum velocity. We also discuss
the effect on the earthquake damage index, as defined by the authors, and found out

that this index is very useful to evaluate the damage including the collapse of the piers.
Keywords . bridge pier, steel, damage, earthquake, energy response
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Table 2 Parameters to describe skeleton curve for each column

Table 4 Natural period for each pier (in :s).
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Fig.8 Average value of hysteretic energy.
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Fig.12 Damage index for each input earthquake motion.
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