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Table 1 Values of 8

Model Type Section B
A Unstiffened | 0.26
Stiffened 0.15
B Unstiffened | 0.12
Stiffened 0.08
C Unstiffened | 0.10
Stiffened 0.10
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Table 2 Parametrs of Hybrid Test

Specimen Ry h) P/P, | Ground Hﬁy"; %::J— %;1: Note
Type
U70-40HA | 0.640 | 0.386 | 0.166 1 0.834 | 1.34 | 2.02
U70-40HB | 0.653 | 0.386 | 0.118 m 0.882 | 1.53 | 2.33 | Unstiffened
U70-40HC | 0.660 | 0.387 | 0.138 I 0.862 | 1.53 | 1.94 Box
S30-26H | 0.296 | 0.263 | 0.224 1 0.776 | 148 | 2.91
S30-50H | 0.294 | 0.504 | 0.138 I 0.862 ] 1.43 | 2.99 | Stiffened
S45-25H | 0.419 | 0.234 | 0.240 1 0.760 | 1.49 | 3.86 Box
S45-50H | 0.390 | 0.490 { 0.148 1 0.859 | 1.29 | 3.28
Table 3 Results of Hybrid Test and Response Analysis
|6maz/6y0| |5R/6y0|
Specimen by0 | Analysis | Hybrid Analysis | Hybrid
(mm) | (a) () [ @/®) | (a)-®)] (o) (@ | /)] I(c) = (d)]
U70-40HA | 7.04 4.22 4.16 1.02 0.064 2.19 1.93 1.13 0.254
U70-40HB | 7.08 3.57 2.44 1.46 1.13 2.31 0.129 17.9 2.18
[2.42] 2.44 [0.992) [0.020] [0.228] 0.129 [1.77] [0.099]
U70-40HC | 7.05 2.64 2.12 1.27 0.523 0.030 0.268 0.112 0.238
S30-25H 3.26 3.42 3.11 1.10 0.306 0.199 1.11 0.179 0.910
S30-50H 12.0 3.66 3.44 1.06 0.212 1.16 1.43 0.812 0.269
S45-25H 4.15 3.75 3.95 0.949 0.202 0.467 1.16 0.403 0.691
S45-50H 13.0 4.00 3.68 1.09 0.319 1.50 2.08 0.719 0.584

0mas + Maximum Displacement, § : Residual Displacement, [ ]:Values Computed with 1.05(H,,/H,)
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Table 4 Paremetrs of Bridge Piers

Natural Input
Pier No. | Ry X | P/P, | Ground | Period % %;"; g;*; Earthquake
Type (sec) Accelerogram

U70-30 | 0.70 | 0.30 | 0.203 I 0.653 | 0.797 | 1.16 | 2.50
U70-40 | 0.70 | 0.40 | 0.163 I 0.953 | 0.837 | 1.11 | 2.19 JMA
U70-60 | 0.70 | 0.60 | 0.108 I 1.59 0.892 | 1.04 | 1.88
S$45-30 | 0.45 | 0.30 | 0.208 I 0.550 | 0.789 | 1.19 | 3.04
S45-40 | 0.45 | 0.40 | 0.170 1 0.786 | 0.827 | 1.12 | 2.77 JMA
S45-50 | 0.45 | 0.50 | 0.142 I 1.04 0.856 | 1.07 | 2.61
S45-60 | 0.45 | 0.60 | 0.121 I 1.30 0.876 | 1.03 | 2.50
S45-30 | 0.45 | 0.30 | 0.155 m 0.512 | 0.841 | 1.19 | 3.04 Higashi
S45-40 | 0.45 | 0.40 | 0.131 m 0.737 | 0.866 | 1.12 { 2.77 Kobe
S45-50 | 0.45 | 0.50 | 0.104 m 0.961 |.0.893 | 1.07 | 2.61 Bridge
S$45-60 | 0.45 | 0.60 | 0.090 m 1.21 0.907 | 1.03 | 2.50
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Fig.20 Response Analysis Results with Higashi-Kobe Bridge Accelerogram
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HYSTERESIS MODELS FOR STEEL BRIDGE PIERS AND THEIR
APPLICATION TO ELASTO-PLASTIC SEISMIC RESPONSE ANALYSIS

Moriaki SUZUKI, Tsutomu USAMI, Masahiro TERADA, Tsutomu ITOH and
Kunihiro SAIZUKA

A method is proposed to construct hysteresis models for thin walled steel bridge piers of single
degree of freedom. The models have been obtained from static as well as quasi-static tests done in
Nagoya University during the past several years. The developed models are first used to simulate
the pseudo-dynamic test results. Then the models are applied to clarify the seismic behavior of steel
bridge piers under the 1995 Hyogoken-nanbu earthquake. It has been found that the earthquake
accelerogram recorded in Japan Meteorological Agency during the quake is a tremendously severe
wave for short bridge piers or bridge piers with low natural periods.
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