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Table 1 HRtFEHE (Fig. 1 &R
. L h lq B D t bs is * 3 Hyo Sy0
Specimen || 1y | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) v/ A s 1 0N | (mm)
U70-40H[A] || 1351 | 1211 | 434 | 234 | 186 | 617 - - — [ 0.38 | 0.640 | 55.0 | 7.01
U70-40H[B] || 1351 | 1212 | 434 | 235 | 156 | 6.08 - - — | 0.386 | 0.653 | 54.4 | 7.03
U70-40H[C] || 1351 | 1214 | 434 | 235 | 156 | s.01 - - ~ | 0387 | 0.660 | 53.7 | 7.06
S45-25H 1352 | 1208 | 278 | 435 | 271 | 6.07 | 58.0 | 6.00 30234 | 0419 | 198 | 4.5
S30-25H 953 | 827 | 279 296 | 179 | 611 | 53.0 | 6.00 3| 023|020 | 15| 3.26
S$30-50H 1751 | 1581 | 279 | 296 | 178 | 6.8 | 53.0 | 6.00 3 {0504 | 0204 | 786 | 117
Vertical Load P /ﬂmv4\ Table 2 HHHESR
Restori ®© T
hormg I¥ L2 o v (E o, | ey | o | Ba]ea | Al
Upper 5 3 - ‘“L\Web Test Specimen U70-40H[A] ~ [C], S45-25H
End Plate|  |o A — 203 | 245 | 0.121 | 0.276 [ 3.46 | 1.37 | 38.3
=
o s (b)Unstiffened Box Test Specimen S30-25H, S30-50H
8 1 ., [/ Flanse 205 | 280 [ 0.140 | 0.275 | 3.28 | 0.92 | 37.7
Rib ® T sk /¢ i
I = PN - x Notes:
= CIa L1 web E = Young’s Modulus(GPa
Lower End Plate - ®Diaphragm L 5 Al € ] g ( )
(Unit:mm) T B I oy = Yield Stress(MPa) . A
(2)Side View of Steel Specimen (c)Stiffened Box gy = Yield Strain(%), p = Poisson’s Ratio
Fig. 1 SCBRessE Ey = Strajin—Ha.rdening Mod}llus(GPa.)
€s¢ = Strain at Onset of Strain-Hardening(%)
DRRIES, E=SHORPERE, p=RT7 Y VI, k= Al = Elongation(%)
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Table 3 AJMBHMEITANIFA~F

. Input Ground Motion T

Specimen Sequence | G.Type | Amax DF. | FS. | P/P, (sec)

1 II 417.1 1 1.14 | 0.138 0.789

2 111 442.9 1 1.14 | 0.118 0.731

U70-40H[A] 3 I 360.0 1 1.14 | 0.166 0.865

4 I 410.0 1 1.14 | 0.166 0.893

5 1 410.0 1 1.14 | 0.166 0.924

1 IIT 442.9 1 1.14 | 0.118 0.731

2 I 442.9 1 1.14 | 0.118 0.731

3 III 442.9 1 1.14 | 0.118 0.731

U0-40H[B] 4 111 492.9 | 1 | 1.14 | 0.118 0.731

5 111 492.9 1 1.14 | 0.118 0.736

6 III 542.9 1 1.14 | 0.118 0.745

1 II 417.1 1 1.14 | 0.138 0.789

U70-40H{C] 2 II 4171 | 1 | 1.00 | 0.158 0.843

1 I 360.0 1 1.14 | 0.240 0.700

S45-25H 2 111 442.9 2 1.14 | 0.217 0.675

3 111 442.9 2 1.00 | 0.248 0.725

1 I 360.0 1 1.14 | 0.224 0.566

S$30-25H 2 I 360.0 2 1.14 | 0.273 0.623

3 I 360.0 2 1.00 | 0.311 0.662

S30-50H 1 I 360.0 1 1.14 | 0.138 1.154

Note:

Amax = Maximum Acceleration(gal), D.F. = Design Formula (Appendix),

F.S. = Factor of Safety (Appendix), T = Natural Period of Real Bridge Pier
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Table 4 #EHHERIC & 3 WHE L BEKEFEY

: Y P s H
Specimen Ry A 5| & o
U70-40 0.704 | 0.406 | 0.2 | 2.61 1.65
545-25 0.488 | 0.265 | 0.2 | 4.97 | 1.49
S30-25 0.300 | 0.261 | 0.2 | 13.6 | 2.03
530-50 0.300 | 0.489 | 0.2 [ 8.07 | 1.76
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Table 5

NATY y FERIC L SHBIGEE

Input Ground Motion Each Loading Cumulative Valye
Specimen Hy Ee . . Ei Degree of
Sq. | GT. | Amax | T° | (N-em) | S5 | Zpx | gt Z—f E——?’:" e~ | Buckling
1 Ji 417.1 0.86 13.0 0.001 2.72 25.0 0.001 2.72 25.0 N
2 III 442.9 0.88 13.6 0.001 2.78 59.6 0.002 3.03 84.6 N
U70—40H[A] 3 I 360.0 0.83 12.2 0.011 5.37 34.3 0.013 5.81 118.9 B2
4 I 410.0 0.83 12.2 0.032 8.90 50.2 0.045 11.8 169.1 B2
5 I 410.0 0.83 12.2 0.063 14.2 36.6 0.109 24.4 205.7 B2
1 II1 442.9 0.88 13.6 0.000 2.99 57.9 0.000 2.99 57.9 N
2 II1 442.9 0.88 13.6 0.001 2.78 61.6 0.001 3.06 119.5 B1
U'70-40H[B] 3 III 442.9 0.88 13.6 0.001 2.84 64.2 0.002 3.06 183.7 B1
4 I 492.9 0.88 13.6 0.001 3.27 93.2 0.003 3.38 276.9 B1
5 11 492.9 0.88 13.6 0.003 3.56 105.3 | 0.006 3.75 382.2 B2
6 II1 542.9 0.88 13.6 0.004 5.15 163.1 0.009 4.37 543.3 B2
1 jii 417.1 0.86 13.0 0.002 3.00 27.2 0.002 3.00 27.2 N
U70-40H[C] 2 11 417.1 | 0.84 12.4 0.001 [ 3.58 39.7 | 0.002 3.74 70.0 B1
1 1 360.0 | 0.76 27.0 0.004 | 4.53 33.3 | 0.004 4.53 33.3 N
S45-25H 2 III 442.9 | 0.78 28.6 0.001 | 4.32 | 116.8 | 0.005 5.50 150.1 N
3 111 442.9 | 0.75 26.4 0.005 | 5.46 | 203.3 | 0.010 7.19 353.4 B1
1 I 360.0 | 0.78 15.6 0.004 | 3.72 27.8 | 0.004 3.72 27.8 N
$30-25H 2 1 360.0 | 0.73 13.6 0.008 | 6.28 67.8 | 0.012 7.69 95.7 B1
3 I 360.0 0.69 12.3 0.016 9.75 108.8 | 0.028 14.0 204.4 B2
S30-50H 1 1 360.0 | 0.86 32.7 0.011 | 4.13 20.7 | 0.011 4.13 20.7 B1

-

Note: Sq. = Load Sequence, G.1. = Ground Type, Hy/Hyo = 6y/8y0, Ee = Hy - 6y/2,
Degree of Buckling: N = None, B1 = Slightly Buckled, B2 = Severely Buckled
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Table 6 HIREOMMAEI OWH
[GT. [ 6a/h | bma/0y | EilE. |

I Large - | Large | Medium
Hi Medium | Medium | Small
III || Medium | Medium | Large

]

174, E/E 315 f5cd&E L. S50, 5EE
OEBRTIIEROERIC L D bpax /0y & 4 HEHOIEE
ED 1.6 F2 b1y, FMFEITEE L7 Fe,
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HOEBROBANEED 1.14) LTiT-»7. 4EHOD
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WA LTWB SN E. E/E, 33 EBO%
BED 15451270 -> T Y, BEEHMLTH5LE
Zohs. 5sEBETI, 4EE & ATMMBBERE—TH
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7o, 3EEHOEBREL BT B L, bnax/6y 13 1.845
Kb ->TED, 4,5 BHOER TOREOHEMDEE
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UEDZEEEEDBE, ATTHIREOHMATE D
HH & LT, Table 6 DX HIZILAD.
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Table 7 JEEIBIEEENOLE (TR VF ——ER)

[ Specmen || G.T. | 65/8yp | Em/Hyobyo | 852/6y0 | bmax/8yo | 65L/bmax |
U70-40H A] I 2.37 2.96 3.00 4.15 0.723
U70-40H[B 111 2.40 3.10 2.80 2.45 1.146
U70-40H[C 1I 2.38 3.08 2.75 2.38 1.155
S45-25H 1 2.63 2.97 3.01 3.95 0.765
S30-25H 1 2.55 2.90 2.73 ©3.12 0.873
S30-50H 1 2.64 3.56 3.27 3.44 0.950
Table 8  JEERREZRIO ik (Zhr—5ERl)
rSpecimen “ G.T. I 5E/5y0 l EE/Hy0§y0 I EEL/5y0 [ Emax/ayo I 6E/6ma.x
U70-40H[A 1 2.37 2.96 2.37 4.15 0.571
U70-40H[B jis) 2.40 3.10 2.40 2.45 0.980
U70-40H[C 11 2.38 3.08 2.38 2.38 1.000
S45-25H I 2.63 2.97 2.63 3.95 0.666
S30-25H 1 2.55 2.90 2.55 3.12 0.817
S30-50H I 2.64 3.56 2.64 3.44 0.767
3 |
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E Sk oh 5.
A TR FE—— AR HEEOME LT, UTO-
1= | 40H[A] 12X LT 1 B OMBREAS LIZHED
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PSEUDO-DYNAMIC TESTS OF STEEL BRIDGE PIER MODELS UNDER
SEVERE EARTHQUAKE

Tsutomu USAMI, Kunihiro SAIZUKA, Eiji KISO and Yoshito ITOH

Pseudo-dynamic tests were performed using six cantilever steel box columns with or without
longitudinal stiffeners in order to investigate the behavior of real steel bridge piers under severe
earthquakes. Three different artificial earthquake motions of level 2 are used which have been
developed by Public Works Research Institute in Japan.

Among the three types of ground motion, the type I ground motion is found to be the severest
to the steel bridge piers though the maximum acceleration is the smallest.



