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Table 1 Measured Dimensions

LT b=77 VIR t= 77V VRE, oy = 1R
RENVDBERIET, oy = BRMOBERIGS, E=%
MR, p= BTV, k= 4n? = ROEBRE, »
= BRI CHRENTT TR, A=K, r= W
H2RFEETHD.

R(2)O&HEE, X (),3),4)P&HEOLET, BE
MR (BERE, BEEHEOKEEN & BRKEEN

' : L] 3 ] [ o]
No. Specimen >4 As A R Yy
| | pect |ty | =] ! | 0 | (o)
[ 1 ] S2-35-35-M[o5] [ 164 J 0.5 ] 336 ] 0.196 [ 0.362 [ 0.353 | 100 [ 7.08 |
[ 2 ] S2-35-35-T[05] [ 164 [ 05 3390196 [ 0.362 [ 0.355 | 100 [ 7.07 |
$2-35-35-H[05) ‘ ; 100 | 7.07
‘ 3 s s e RS 164 1 0.5 I 3.40 ‘ 0.196 l 0.362 l 0.355 |—gret—srr
$2-35-35-H[05](JMA)L 100 | 7.07
| 4 e ToE AR 164 | 0.5 | 3.37 | 0.196 | 0.362 | 0.354 —frrt—z"s
52-35-35-H[05](HKB) - . 2 105 7.47
’7 5 e 164 | 0.5 | 337 | 0196 | 0.363 | 0354 [0
$2-35-35-H[10](JMA) 104 | 7.08
$2-35-35-H|10] JRT)-2 103 | 741
+
6 25535 HIO[UMAILS 328 | 1.0 | 0.79 | 0.391 | 0.362 | 0.353 [—gprt——s"e
$2-35-35-H[10](JRL)L4 108 | 7.91
$2-35-35-H-HS[05] (JMA) 107 | 7.58
52-35-35-H-HS[05] JRT)-2 110 | 7.92
7 73535 H-ASGE TMA)LS 164 | 0.5 | 3.35 | 0.203 | 0.374 | 0.366 —Jo=t—=r=
$2-35-35-H-HS[05] (JRT) L4 170 834
L = 1554 (mm), ~ = 1388 (mm), B = 346 (mm), D = 211 (mm)
Note t =ts = 6.1 (mm), bs = 34.0 (mm), o = lg/b
+ = Not designed in accordance with the conditions of high ductility.
=72l
i Table 2 Material Properties
Q=5 [6-1/F% —4Rs] < 1.0 (5)
4 Lo [ E [ e [ Boe | e [oul b [ 5 |
[ Specimen : No.1~6 |
[ 360 ] 218 [ 0.137 [ 3.57 [ 1.77 | 454 | 26.8 [ 0.281 |
5 =133R;+0.868 (6) [ Specimen : No.7 |
[ 317 216 [0.147 | 451 [ 1.65 | 483 | 31.6 [ 0.281 |
I I
l |
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h#lETH DY,

28, BRIMMERL ST A—F XL, 7T PR
BWOT AT b o = 1;/b(Fig. 1888) 23 0.5 LT TR
(1), (3) D&EHEHwET L&, X Q) OEHE, Tihb
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FLEVEREOLDIZL, R ORREESRT,
Wb @B AT v NERIBERETERMEEII S 6
TR EE A B B39,

Longitudinal Stiffeners for No.7 Specimen

585 ][ 214 ] 0.273 [ 2.69 | 2.36 | 707 | 22.7 [ 0.274
oy = Yield Stress (Mpa)
E = Young's Modulus (GPa)

Notation || ¢, = Yield Strain (%)

and E,¢ = Strain-Hardening Modulus (GPa)

Unit £ = Strain at Onset of Strain-Hardening (%)
61 = Elongation (%)
# = Poisson’s Ratio
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Table 3 Results of Pseudodynamic Tests

K P T E. ] s 2 : £
No. Specimen G.T. 7 (sec) | (kN - em) —éﬁ— —mf—éy %
3 52-35-35-H[05](JM A) I 0.176 | 0.962 35.3 | -1.14 | -3.84 33.4
$2-35-35-H[05](JRT)L-2 I 0.153 | 0.914 38.8 3.11 9.02 90.4
4 52-35-35-H[05](JMA)L I 0.176 | 0.962 35.5 | -0.65 4.43 80.0
S2-35-35-H[05](HKB)L-2 11 0.131 | 0.835 39.8 | -2.81 | -5.90 28.3
5 $2-35-35-H[05](HKB) I 0.131 | 0.833 39.4 | -1.27 | -3.16 12.9
S2-35-35-H[05](JRT)L-2 I 0.153 | 0.888 36.6 7.07 13.7 191.3
S2-35-35-H[10](JMA) I 0.176 | 0.963 36.7 | -1.51 | -4.05 32.7
S2-35-35-H[10}(JRT)-2 I 0.153 | 0.906 38.3 3.42 9.41 91.8
6 [752-35-35-H[10](JMA)L-3 T 0.176 | 1.000 384 | -1.20 | -4.45 | 60.3
52-35-35-H[10](JRT)L-4 11 0.153 | 0.937 40.9 4.31 9.28 157.1
S2-35-35-H-HS[05](JMA) 1 0.176 | 0.994 40.4 | -1.22 | -4.12 30.5
52-35-35-H-HS[05](JRT)-2 11 0.153 | 0.937 43.4 2.45 8.63 90.7
7 [752-35-35-H-HS[05](IMA)L-3 T 0.176 | 1.007 414 [ -1.86 | 541 | 60.8
S2-35-35-H-HS[05](JRT)L-4 1I 0.153 | 0.961 45.7 2.84 10.6 172.5
( Note | G.T. = Ground Type, E.=H, - 6,/2 |
HMEH AT A—=FX = 035 1H—ENTWD. Zhb
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Fig.6 Responses due to Amplificed JMA
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(a) Specimen No.6 [a = 1.0] (b) Specimen No.3 [a = 0.5]

Photo 1 Damaged Test Specimens (JR-Takatori)
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Fig.9 Maximum Displacement, Residual Displacement and Cumulative Absorbed Energy Spectra
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EXPERINENTAL STUDY ON THE SEISMIC PERFORMANCE OF
HIGH DUCTILITY STEEL BRIDGE PIERS

Tsutomu USAMI, Koichi WATANABE, Tomoaki KINDAICHI, Takashi OKAMOTO and Shigeru IKEDA

Seismic behavior of steel bridge piers is influenced mainly by the width-thickness ratio parameter
of the flange plate and slenderness ratio parameter of both the column and stiffeners. In this study,
a proposal based on the findings from available experimental results is made for designing steel
bridge piers with high ductility, and its validity is verified by pseudodynanic tests. A key point
of the proposed design method is to inerease the deformation capacity by setting upper bounds
to both the plate width-thickness ratio parameter and column slenderness ratio parameter, and a
lower bound to the relative flexural regidity of the stiffeners. Steel bridge pier models designed in
acordance with the proposal were tested using the earthquake accelerogramns recorded during the
Hyogo-ken Nanbu earthquake. The results have shown that steel bridge pier specimens tested are

of very high ductility capacity.
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