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A HYSTERESIS MODEL FOR CONCRETE-FILLED STEEL BRIDGE PIERS AND ITS
APPLICATION TO ELASTO-PLASTIC SEISMIC RESPONSE ANALYSIS

ERIN

- TSR

- SRR

Minoru KOBAYASHI, Tsutomu USAMI and Moriaki SUZUKI

*REKR AEBERFRFER IE¥ERMANIATESRBRE GTERE

(FF 464-01 B HETTRERAEZR)

*7xo0—2E DSc LE AHEBRFHER RERLEFEMIATIER (F 464-01 EHETTERAELY)
TERE BHERFHF RFRLFFRAFMIATESK (T 464-01 £EEHTREXEND)

A new hysteresis model for concrete-filled steel bridge piers of single degree of freedom is
proposed. The model has been obtained from static as well as quasi-static tests done in Nagoya
University during the past several years. And the validity of the model is proved by comparison
with the pseudo-dynamic test results obtained by using the 1995 Hyogoken-nanbu earthquake

accelerograms.
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Table 1

Parameters of Hybiid Tests

; 3 h P  Input Earthquake
Specimen Ry A &= 7y Accelerogram
0.129 Higashi-Kobe
SC40-35-20 0.368 | 0.372 | 0.200 0.180 -JMA
: 0.150 JR-Takatorn
0.081 Higashi-Kobe
SC45-60-20 0.400 | 0.619 | 0.200 0.129 JMA
0.096 JR-Takatori
SC45-60-30[A] | 0.450 | 0.620 | 0.300 0.130 Level2, G.T.I
L 5C45-60-30 B 0.440 | 0.620 | 0.300 | 0.0830 Level2, G.T.III

Table 2 Results of Hybrid Tests and Analyses

e | 6ma:u 6y0
Specimen Ini‘igggl‘gﬁke Analysis | Test s |
& @ | ® | @[ l@-0]
Higashi-Kobe 2.36 2.66 0.887 0.300
SC40-35-20 JMA 3.38 3.69 0.916 0.310
' JR-Takatorl 8.74 8.87 0.985 0.130
Higashi-Kobe 2.40 2.59 0.93 0.190
SC45-60-20 JMA 2.44 2.38 1.03 0.060
JR-Takatori 5.37 5.10 1.05 0.270
SC45-60-30[A " Level2, G.T.I 3.21 3.08 1.04 0.130
SC45-60-30[B Level2, G.T.I11 2.89 - 2.40 1.20 0.490
_ | &r /640 |
Specimen Inl:iig;ihg:ke Analysis | Test Lz
| ‘ & (© | (@ | (/@] ](=-@]
Higashi-Kobe 1.13 0.733 1.54 0.397
SC40-35-20 JMA 0.459 0.393 1.17 0.0660
JR-Takatori 1.26 2.34 0.538 1.08
Higashi-Kobe 0.948 0.759 1.25 0.189
SC45-60-20 JMA 0.440 0.325 1.35 0.115
JR-Takatori 0.925 0.412 2.25 0.513
SC45-60-30[A Level2, G.T.I 1.85 1.35 1.37 0.500
SC45-60-30[B Level2, G.T.III 0.460 0.171 2.69 0.289
( . Input Earthquake - LE/Ee
Specimen Accelerogram Analysis | Test
‘ (e) € [ @/F) 1) = ()]
Higashi-Kobe 5.89 8.63 0.683 2.74
SC40-35-20 JMA 28.8 37.6 0.766 8.80
JR-Takatori 66.7 69.6 0.958 2.90
Higashi-Kobe 4.46 5.88 0.759 1.42
SC45-60-20 JMA 117 12.7 0.921 1.00
: JR-Takatorn 48.0 52.5 0.914 4.50
SC45-60-30[A Level2, G.T.I 9.08 12.6 0.721 3.52
SC45-60-30(B Level2, G.T.IIL 25.2 33.2 0.759 8.00 |
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