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Seismic Performance Evaluation of
Reinforced Concrete Bridge Columns under Varying Axial Force

Al Em

—

o

| ©
jm's‘_’

ok
Ao
rex

E
Kim, Tae Hoon Kim, Woon Hak Shin, Hyun Mock

22209

of H7= HE R51EE We ’SEE—EEIE I‘L”El WY SHIIE stedl 2 =50 Qlct ALRE =212 H2E32|E FxS9 s{AMS 2/F RCAHESTO
1& &%, MotmdEn 2321E £of s H22HE TEsto] Asigich ofol e 232 gdedz

=
AN
>
Hu
l‘l
rlru
A r°
r
o
o
g
I
2
>
rE'.
2
lo
r=U

= o E
= \__ =
HE BNTERUS ASSIGC) £ cizso] FHs| ol 47]E BAHEl BASHES Taist| 98 FAURLE £
Ystoich w8l 22 WD 0| oA é%xuar 5500 )5k BB Tefsigict, 0] YTUNE HE 35S We WREEAE TYY YRNSHYIE U
bafMTlEe MElY olE oTalel AEZnet ulmslo 1 ElRNE ATsC

ABSTRACT

The purpose of this study is to evaluate seismic performance of reinforced concrete bridge columns under varying axial force. A computer program,
named RCAHEST(reinforced concrete andlysis in higher evaluation systern technology). for the analysis of reinforced concrete structures waos used,
Material nonlinearity is taken info account by comprising tensile, compressive and shear models of cracked concrete and a model of reinforcing steel.
The smeared crack approach is incorporated. In boundary plane at which each member with different thickness is connected, local discontinuity in
deformation due to the abrupt change in their sfiffness can be faken info account by introducing interface element. The effect of number of load
reversals with the same displacement amplitude has been dlso taken into account to model the reinforcing steel and concrete. The proposed
numerical method for seismic performance evaluation of reinforced concrete bridge columns under varying axicl force is verified by comparison with
relicble experimental results.

Key words . axial force, reinforced concrete bridge columns, seismic performance evaluation, material nonlinecrity
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Table 1 Damage index of element level
Item Failure criterion( &, Of &4, Damage index( D.1. ,)
. 1.dps fun &y Eon— Ees \
Concrete Compressive and shear 0.004 + ——=2— 1—fig, M)
fe 2e
€s 0.67
Steel Tensile 0.10 1. 20(—
thgrstu
* o,  transverse confining steel ratio Sy yield stress of the confining steel
Eqm - Steel strain at maximum tensile stress f.. * confined concrete compressive strength
ftg.: fatigue parameter for concrete ftg, © fatigue parameter for steel
& © compressive strain in analysis step &, - tensile strain in analysis step
400 400
Stn6d SieH4
320 320
S N
R b M : % b“”‘r 4 < 400 »
z EMELT] = i - 564320 .
A o
7%# 7 Y
Lateral | )0 WY SD295 - JY hd E 5 E 5 a
Load LAWY bi3 " s D6
= Wil
8| 50295 s O DI3 =6
s x| D6 ®
= ; gl S O O /Cb
o 2| 4
SD345 x| SD34s g
D16 (g DL b O O
F [In 38 _”in 1 Y | O )
8 Lot Ii 10 &
1 ~t
= == = / Y O o O © Q
1150 _ 700

Fig. 2 Test specimen

Fig. 3 Cross section

M7 ®25 (83 M30Z) 20034



HE Ho152 W= M2ET2|E W29 UWRINSHYL
Table 2 Test specimens
Specimen TP-31 TP-32 TP-33 TP-34
ID in the reference CcC CT Vi V2
Section Square
Section Size(mm) 400 X400
Effective Height h(mm) 1350
Effective Depth d{mm) 360
Aspect Ratio 375
Longitudinal Reinforcement Ratio(%) 158
Volumetric Ratio of Tie Reinforcement o(%) 0.79
Cylinder Strength of Concrete ¢, (MPa) 229 230 229 230
Longitudinal Reinforcement SD295A D13(Yield Strength = 374MPa)
Tie Reinforcement SD295A Dé(Yield Strength = 363MPa)
Axial Force(kN) 470(3.0MPa) -170(-1.0MPa) -10~310(0~2.0MPa} |-170~420(-1.0~2,7MPa)
{at the Bottom) (Constant) (Constant) (Varying) (Varying)

Fig. 4 Test setup

Axial Stress (MPa)

CC (3.0 MPa)
CT(-1.0MPa)
V1(0-2.0 MPa)
V2 (-1.0~2.7 MPa )

Fig. 5 Loading hystereses for axial force
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Fig. 7 Lateral force vs. Lateral displacement hysteresis for specimen TP-31
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Fig. 8 Lateral force vs. Lateral displacement hysteresis for specimen TP-32
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Fig. 9 Lateral force vs. Lateral displacement hysteresis for specimen TP-33
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Fig. 10 Lateral force vs. Lateral displacement hysteresis for specimen TP-34
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(b) Analysis

Fig. 11 Failure mode for specimen TP-33
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Fig. 12 Failure mode for specimen TP-34
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