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Table 1 Measured Dimensions of Test Specimens

h B D

la

t bs ts

Specimen (mm) he/h (mm) { (mm} | (mm) | (mm) | (mm) | (mm) 7/7 Ao ! P/Py
Centrally Loaded |
$35-351 1033 | — 104 224 | 201 | 4.85 26 4.85 3.7 10175 | 1.0 | 0.172
$35-35H[A 1033 | — 104 224 202 | 4.87 26 4.87 36 |0.175 | 1.0} 0.172
$35-35H[B 1033 | — 104 223 201 | 4.74 26 4.74 38 |0.179 ]| 0.8 | 0.138
SC35-35-30H 1033 | 0.30 104 224 201 4.77 26 4.77 3.8 0.181 | 1.0 | 0.172
Eccentrically Loaded (e=75mm,e/h=0.073)

SE35-351 1033 — 104 223 201 4.76 26 4.76 3.8 0.177 | 1.0 | 0.140
SE35-35H[A 1033 — 104 224 201 | 4.76 26 4.76 38 0.177 | 1.0 | 0.140
SE35-35H[B 1033 — 104 224 201 4.67 26 4.67 4.0 0.177 { 0.8 | 0.112
SCE35-35-30H 1033 | 0.30 104 224 201 4.74 26 4.74 3.9 0.176 | 1.0 | 0.139
See Fig.3, Egs.(7)and(8) for notation.
Width-Thickness ratio parameter Ry ~ 0.33, Slenderness ratio parameter X~035

@®Pipe EBox

Number of Piers

0.1~02 02~03 0.3~04 0.4~05 e/h

<0.1

Fig.1 Statistical Data of Eccentricity Ratio
(Nagoya Expressway)
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Fig.2 Definition of Yield Loads and Yield Displacements

SBAEEAVTHE L POMEMRRE, Pe=f
SEEEF AV CHE LA T —RERE, M, =k
RE—AFTHB.

HHEHOE—A v b MyDHER, ATOL D225,

(3)

TIT, ky = BEERICAVARIKERE (HUKHIH
EFEIT 1.0 £T53), h=HREDHE, = MEH
HoEOE (Fig.2 38) Tho.

BEEICL S L RERStTI, BRRE F 2 10LL
TREZITHIN, ZOEE 1.0 LV/hE<TBI LT
LY, EBIEENBELR Y 2 RELLTHILLER
BEOWNREBEIILNTES. BEAEMEROLR @
T, BIIRE f ZRERD 1.0 15 0.8 IKFETHT
WA HITolk. 2B, F=08 L THZ LT, £42B%
v=114/08~143 +THZ L LIFFEFLY. ZOZ
LIXEBRIZBR LT, WEMES P WS RBTLER
Y5, Eh, BUEMOBEE, T OMEMCLS,
BERMS P 13/h&EL< 725 (Table 1 BR).

My = kyhP + Pe

198



c
Venical Load PW Vemcnl Lond Pr

18

Hori ]
Load T = Load ﬂ - ;;
o~ o~
@
Concrete i < ceresered @ A =
Upper Upper
Base Plal\ Base Pln{ 0
E
Lower Base Lower Base 9=
Plae N i Plate N\ ||_|| A A
=l
d @ Diaphragm d N
(a)Side View of (b)Side View of

Concrete-Filled Specimen
(Eccentrically Loaded Type)

Steel Specimen
(Eccentrically Loaded Type)

Flange
o VT
T4 Ug|
BiE
oA X
= o =t
1 T ~Web €=75mm
I|9 ; q} @ :Vertical Load Point

(¢)Cross Section

Fig.3 Test Specirﬁens (Eccentrically Loaded)
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Table 2 Tension Coupon Test Results of Steels
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Oy E Ey E,: Eat Set
(MPa) | (GPa) | (%) | (GPa) | (%) | (%) | *
Centrally Loaded

535-351

382 ] 208 [0183 ] 5.05 [1.12]31.07]0.275
$35-35H[A]

382 [ 208 [0.183 [ 505 [ 1.12]31.0]0.275
S$35-35H[B]

389 [ 203 [0.192] 533 [ 1.59]29.9 | 0.258
SC35-35-30H

411 [ 211 [0.195] 519 [ 160 29.1 [ 0.251

Eccentrically Loaded

SE35-351

389 | 207 [0.189] 482 ]1.4031.2]0.255
SE35-35H[A]

389 207 J0.189 | 4.82 ] 1.40 [ 31.2 [ 0.255
SE35-35H[B]

385 | 208 Jo185] 418 ] 1.50 [ 29.5 [ 0.272
SCE35-35-30H

386 | 208 ] 0.8 [ 3.50 | 1.48 [ 29.7 [ 0.269

Table 3 Compression Test Results of Concrete

Specimen fe Ee He
(MPa) | (GPa)
SC35-35-30H 20.9 20.5 0.180
SCE35-35-30H 22.2 21.1 0.168
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Fig.4  JR-Takatori Accelerograms used in Tests
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% ot " |s3s-3sHIA] (f=1.0)| & L SE35-35H[A] (f=1.0)
@ @
B [ P/Py=0.172 E [ P/P,=0.140
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Fig.9 Pseudodynamic Test Results (f=1.0, JR-Takatori)
Table 4 Summary of Test Results
Hma.x/H + 5max/6 +
. T Hyy | Hy— | Syt 8y v v
Specimen f | P/Py 4 4 v ¢ or or On/bys .| SR/R
sec kN kN
(sec) | (GN) | () | (mm) | (o) | T %
Centrally Loaded
$35-351 1.0 | 0.172 — 99.2 5.61 2.06 7.49 —_ -
$35-35H[A 1.0 | 0.172 | 0.785 99.8 5.60 2.00 10.2 3.20 1/58
$35-35H[B 0.8 [ 0.138 | 0.720 102.6 6.12 1.96 6.62 1.50 1/113
SC35-35-30H 1.0 | 0.172 | 0.750 104.5 5.11 2.09 10.6 2.75 1/77
I____ Eccentrically Loaded
SE35-351 1.0 | 0.140 — 83.1 | 122.8 | 4.84 7.16 2.24 7.00 — o
SE35-35H[A 1.0 | 0.140 | 0.718 | 83.2 | 122.9 | 4.84 7.16 2.23 10.6 5.92 1/36
SE35-35H[B 0.8 | 0.112 | 0.638 | 87.5 | 118.3 5.20 7.02 2.04 6.14 2.58 1/77
SCE35-35-30H || 1.0 | 0.139 | 0.659 | 81.8 | 120.9 | 4.08 6.04 2.42 11.2 5.32 1/48
T :Natural Period of Assumed Real Pier, Hpax :Maximum Inertia Force, H, :Maximum Horizontal Load
dmax :Maximum Displacement, §m : Displacement Corresponding to Hym, 6r :Residual Displacement
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KEM2RKFES Hy = Pe 2L B 5D THY, RHLE
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YOIV ESLTEE, Pz BOMicToTIL
LR BREEMEZNSLTEHILBTERLELLN
B, 2B, FERTOROR e X e/h=0.073 T, &
EOBHORLRICE~ANEN S WF Th B (Fig.1 8
B). #oT, R &L 2RBEMDERFIEICONT
X, EORELVHRASLETHS.
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Fig.10 Pseudodynamic Test Results (f=0.8, JR-Takatori)
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Table 5 Experimental and Predicted Maximum Displacements

Specimen || Gmax/dy | Owi/fy | One/bmax | 85/8y | 85[0 (;fc)
S35-35H[A] 10.2 9.48 0.93 5.61 0.55 - 0.785
SE35-35H[A] 10.6 8.26 " 0.78 5.37 0.51 0.718
$35-35H[B] 6.62 6.13 0.93 4.28 0.65 0.720

. SE35-35H(B] 6.13 4.50 0.74 3.52 0.57 0.638
dmax:Experimental, 6y:Predicted by Potential Energy Constant Approach, -
ég:Predicted by Constant Displacement Approach, T:Natural Period.
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Table 6 Damage Degrees Proposed in Ref.(1)

Rank Residual Displacement

Damage Degree

A,(Collapse) h/100 < ér

Collapsed

A (Large Damage) h/150 < dr < h/100

Not collapsed, but have lost function. More than two
months are required for restoring.

B (Medium Damage) h/300 < ér < h/150

Only emergency vehicles can run. Two weeks ~ two
months are required for restoring.

C (Small Damage) h/1000 < ér < h/300

Several days are required for restoring, or ordinary vehicles
can pass while being repaired.

D (No Damage) dn < h/1000

Almost no damage
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PSEUDODYNAMIC TESTS OF ECCENTRICALLY LOADED
STEEL BRIDGE PIERS

Tsutomu USAMI, Daisuke HONMA and Kazuya YOSHIZAKI

In urban highways, various types of bridge piers have been built depending on the condition of
location. In this study, eccentrically loaded as well as central loaded steel bridge piers are tested
pseudodynamically. Two types of models were designed in accordance with the proposal of high
ductility steel bridge piers. Seismic responses of the two types of bridge pier models are compared

and discussed.
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