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Table 1 #t&34k

RIS (Fig.1 £H)

. h B D t=1ts bs . i 3 - Hyo 5”0
Specimen {mm) he/h {(mm) | (mm) (mm) [ (mm) v/ -g_ A Ry As (kN) | (mun)
345-35H 973 —_— 285 172 4.31 42 14.1 | 0.5 | 0.380 | 0.480 | 0.143 | 110.5 6.67
$30-25H 598 0.0 220 130 4.76 39 2.7 (1.0 | 0.281 | 0.298 | 0.203 | 100.9 2.69
530-60H 1436 0.0 220 130 4.79 39 2.7 { 1.0 | 0.673 | 0.296 | 0.203 42.3 15.50

SC45-25-25H 904 0.25 321 197 5.00
SC45-35-20H 1265 0.20 321 197 4.71

43 24110 | 0262 | 0.404 | 0.281 | 139.3 3.74
43 27|10 | 0374 | 0.436 | 0.287 95.4 7.59

5C45-60-20H 1434 0.20 220 130 5.05

30 23|10} 0619 | 0.400 | 0.284 37.4 | 13.88
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IT. b=T5 VB t= 75 URE, o, =
HAFDRRERICT, E = @M OBMERE, p = BHOR
TV k= 4n? = IROEEFE, n = HHEkCHE
ENT TR, b= BHE r = SMFEONE 2
WHEETHS. Table 1 Dy 7 T v IR OHH@IAHE]
e, YIEREERERNSKOONARERALTHS.
M3 Xk 4) TRERINKL T T v UHEEIREEM O
MBS A—-5THB. 2/L, A7) — MBS
FHEEDOHER, 37 )~ MNAETOE EO/ IR,
EFAHEF OB AL, ﬁT%/\:ﬁ/b@?ﬁﬁUﬁ%ﬁ%&b
T3,
Hyo, 6y0id, ENEIUKFHED AL R ICIE
AL s & OUHBRMKERES L U2 hUcHtisd 5
ENTHD, RATERIIS.

Table 2 §#f OPHIES

[ elol e | » [Bafe] o ]
Test Specimen(SM490YA)  S45-35H
192 | 374 [ 0.194 | 0277 [ 5.44 [ 2.05 | 34.0
Test Specimen(S8S400)  S30-25H, S30-60H
208 | 327 | 0.158 | 0.271 [ 362 | 177 | 351
Test Specimen(SS400)  SC45-25-25H, SC45-60-20H
208 | 295 | 0.142 [ 0.266 [ 3.83 [ 111 | 328
Test Specimen(S$S400)  SC45-35-20H
204 | 299 | 0.147 | 0.263 [ 3.38 [ 1.06 |  33.3
Notes:
E= Youné’s Modulus(GPa)
oy = Yield Stress(MPa)
ey = Yield Strain(%), p = Poisson’s Ratio
Ey = Strain-Hardening Modulus(GPa)
&4 = Strain at Onset of Strain-Hardening(%j

= Elongation(%)

Table 3 o7 Y — FEHRABRER
fC EC
| (MPa) | (GPa) | **
SC45-60-20H || 17.3 21.2 | 0.160
SC45-25-25H
SC45-35-20H

Specimen

18.2 21.8 | 0.186

M,
Hyo = “h_y (3)
6 }[y()ll3 4
O 3ET @

ZIT, M, = SIWEORRE— X b ET = gIH
BOMIIBEIETHY, WIhbFEa 7)) — DR
B3R S, $£72, Table 3BT E, = av 7
V= DY TR, fo= 207 ) — NOFEMAKE,
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Table 4 BT L RBRIER

. & F) 3
Specimen Sq. | G.T. Accel. ?% (sfc) FH;’; (kNE-‘ecm) ﬁ _rg;g %f
1 111 Higashi-Kobe | 0.143 | 0.764 | 0.890 29.7 1.22 3.30 12.9
S45-35H 2 I IMA 0.199 | 0.899 | 0.832 29.2 1.77 3.75 46.4
3 iI JR-Takatori 0.167 | 0.873 | 0.866 28.1 5.34 | 10.61 95.7
$30-25H 1 I IJIMA 0.226 | 0.574 | 0.774 9.5 6.39 | 13.46 165.6
2 II JR-Takatori 0.191 | 0.551 | 0.809 10.4 2.58 9.88 105.4
1 1 IMA 0.133 | 1.307 } 0.867 25.4 0.06 2.66 11.2
S$30-60H 2 1I JR-Takatori 0.091 | 1.301 | 0.909 27.9 1.44 5.24 48.8
3 111 Higashi-Kobe | 0.077 | 1.207 | 0.923 28.8 0.02 2.32 5.0
1 111 Higashi-Kobe | 0.172 | 0.509 | 0.828 16.3 0.10 2.40 9.2
SC45-25-25H 2 1 JMA 0.235 | 0.635 | 0.765 15.8 2.18 9.52 132.6
3 II JR-Takator1 0.199 | 0.605 | 0.801 18.7 1.43 | 10.12 93.7
1 III Higashi-Kobe | 0.130 | 0.752 | 0.870 25.3 0.90 3.42 12.8
SC45-35-20H 2 I JMA 0.182 | 0.930 | 0.818 24.5 1.17 | 4.44 45.3
3 I JR-Takatori 0.152 | 0.852 | 0.848 26.5 2.63 9.75 95.2
1 IIT | Higashi-Kobe | 0.081 | 1.056 | 0.919 20.4 0.89 | 3.03 7.5
SC45-60-20H 2 1 JMA 0.129 | 1.365 | 0.871 19.3 0.38 2.78 17.1
3 1I JR-takatori 0.096 | 1.211 | 0.904 22.0 0.44 5.43 61.8

[ Notes :

Sq. = Sequence, G.T. = Ground Type, Accel. = Accelerogram, Hy/Hyo = 6,/6,0, E. = H, - §,/2 |
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HYBRID TESTING OF STEEL BRIDGE PIER MODELS USING
THE HYOGOKEN-NANBU EARTHQUAKE ACCELEROGRAMS

Kunihiro SAIZUKA, Tsutomu USAMI, Kazuya YOSHIZAKI
and Moriaki SUZUKI

The Hyogoken-nanbu earthquake which struck Kobe area on January 17, 1995 caused consider-
able loss of lives and properties. Although a variety of Civil Engineering structures were damaged,
the damage to bridge piers was the most prominent. In this study, six steel box column specimens
modeling steel bridge piers were tested pseudodynamically using the accelerograms obtained during
the Hyogoken-nanbu earthquake. The piers were also analyzed using the hysteretic model devel-
oped in Nagoya University. The results indicate that the natural périod and presence of in-filled
concrete have a significant effect on the seismic response of such piers.
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