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Table 1 Measured Dimensions

. ld . K 5y Hy 6!/
No. Specimen (mmm) o | /Y As A Ry (&N) | (mm)
[ 1 ] S2-35-35-M[05] [ 164 [ 0.5 ] 3.36 [ 0.196 | 0.362 [ 0.353 | 100 | 7.08 |
[ 2 ] S2-35-35-T[05) [ 16aJ05] 3390196 [ 0362 [ 0355 [ 100 | 7.07 |
) S2-35-35-H[05](JMA) . ) 100 7.07
.5 3.40 | 0.196 | 0.362 | 0.355

> I'S73535-ASI0RT)2 4]0 103 | 754
S2-35-35-H[05](JMA)L Ny . . 100 | 7.07

4 S2-35-35-H[05](HKB)L-2 164 1 0.5 | 337 ) 0196 | 0.362 | 0.354 | —5 7.52
S2-35-35-H[05](HKB) N 2] - 105 | 7.47

. 37 . 0.363 | 0.354

> 573535 HB|IRT)L2 164 1 05 | 337 | 0.19 103 | 712
$2-35-35-H[10 (JMA) 104 7.08
S$2-35-35-H[10](JRT)-2 103 | 741

+ - . .

6 S35 AT MA)L3 328 [ 1.0 | 079 | 0.391 | 0.362 | 0.353 [—or——= ¢z
52-35-35-H[10](JRT)L-4 103 7.91
52-35-35-H-HS[05](JMA) 107 7.58

_ §2-35-35-H-HS[05](JRT)-2 N ) ) 110 | 7.92

7 S S UMA)LS 164 | 0.5 | 335 | 0.203 | 0.374 | 0366 [—j57T—577
$2-35-35-H-HS|05](JRT) -4 110 | 8.34
L = 1554 (mm) ,h = 1388 (mm) ,B = 346 (mm) ,D = 211 (mm)

Note | t=ts = 6.1 (mm) ,b, = 34.0 (mm),a = l4/b
+ = Not designed in accordance with the conditions of high ductility.
Vertical Load P :
d Table 2 Material Properties
Horizontal =¥V~ 2\

Load =0 == —r—em

EF Flange I Iy " £ l €y ] Es | est [ Tu [ et [ [ ]
Upper @ "'f / VTF Specimen : No.1~6
End Plate boUs 300 || 218 | 0.137 | 3.57 | 1.77 | 454 | 26.8 | 0.281

® ) sl s -\X Specimen : No.7
upperBase | o L b" | Web 317 || 216 | 0.147 | 4.51 | 1.65 | 483 | 31.6 | 0.281
Plate - . B 2 Longitudinal Stiffeners for No.7 Specimen
power End CH— 586 || 106 | 0.551 | 4.98 | 4.46 | 737 | 22.7 | 0.369
SN (b)Stiffened Box oy = Yield Stress (Mpa)
¥ ® Diaphragm E = Young's Modulud (GPa)
(a)Side View Notation || e, = Yield Strain (%)
and E,: = Strain-Hardening Modulus (GPa)
Unit €,¢ = Strain at Onset of Strain-Hardening (%)
. . g
Fig.1 Test Specimen de1 = Elongation (%)
u = Poisson’s Ratio
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Table 3 Results of Pseudodynamic Tests

No. Specimen G.T P% (SZC) (kNEjecm) '%‘;‘ -6-‘3:1 ZI:JG—D
3 52-35-35-H[05](JMA) I 0.176 | 0.962 353 | 1.14 3.84 33.4
S2-35-35-H[05](JRT)L-2 II 0.153 | 0.914 38.8 | 3.11 9.02 90.4
4 S2-35-35-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 II1 0.131 | 0.835 39.8 | 2.81 5.90 28.3
5 $2-35-35-H[05 (HKB) III 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 | 13.74 | 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 II 0.153 | 0.906 38.3 | 3.42 9.41 91.8
6 52-35-35-H[10](JMA)L-3 1 0.176 | 1.000 38.4 | 1.20 4.45 60.3
S2-35-35-H[10](JRT)L-4 II 0.153 | 0.937 40.9 | 4.31 9.28 { 157.1
$2-35-35-H-HS[05)(JMA) T [ 0.176 | 0.994 404 | 122 | 412 | 305
$2-35-35-H-HS[05 (.]RT)-Z II 0.153 | 0.937 43.4 | 2.45 8.63 90.7
7 [53-35-35-H-HS[05]JMA)L-3 || I | 0.176 | 1.007 414 | 186 | 541 | 608
S2-35-35-H-HS[05](JRT)L-4 1I 0.153 | 0.961 45.7 | 2.84 | 10.61 172.5

Note | G.T = Ground Type , E.=H, - §,/2 |
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Fig.8 Responses due to Amplificed Higashi-Kobe (Specimen No.4)
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A Proposal for High Ductility Steel Bridge Piers

— Experimental Verfication by Psendodynamic Tests —

Koichi WATANABE, Tsutomu USAMI, Tomoaki KINDAICHI, Moriaki SUZUKI, Takasi OKAMOTO, Shigeru IKEDA

Seismic behavior of steel bridge piers is influenced mainly by the width-thickness
ratio parameter of the flange plate and slenderness ratio parameters 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 pseudodymanic tests. A key point of the proposed design method is to increase
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 accelerograms recorded during the Hyogo-
ken Nanbu earthquake. Results showed that steel bridge pier specimens tested are of

very high ductility capacity.
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