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Seismic Behavior of Precast Concrete-Filled Steel Tube

Segmental Bridge Column
Student : Y. C. Chen Advisor : Dr. C. C. Chou

Institute of Civil Engineering
National Chiao Tung University

Abstract

Considering economy and minimal impact on the site, precast segmental bridge
superstructure has been widely used. However, the application of precast segmental
technology to a bridge column in high seismic regions has been more limited. The
aim of this research was to investigate experimentally and analytically the behavior of
precast concrete-filled steel tube (CFT) segmental bridge columns under seismic
loading. A displacement-based approach was used to design two precast columns,
which were composed of a load stub,.a footing, and four circular segments
posttensioned with internal unbonded high-strength strands. In addition, Reduced
Steel Plates (RFPs) were welded to the first 'segmental tube and anchored at the
footing to increase the energy: dissipation capacity”of one specimen under lateral
loading. The test results showed. that (1) residual drift of precast CFT segmental
columns after experiencing 6% drift'cyclesswas negligible, (2) concrete spalling was
limited to the region near the base of the first segment, (3) columns rotated at the base
of the first and second segments, respectively, and (4) the proposed RFP was effective
in dissipating energy before fracture. An iterative sectional analysis procedure was
able to predict the response of the precast CFT segmental column. Inelastic
time-history analysis was used to study the dynamic response of a reinforced concrete
column, CFT column, and precast CFT segmental column to ground motions. The
analysis showed that although the energy dissipation of the precast column was the

least among three types of columns the maximum displacement was similar.

Key Words : CFT Segmental Bridgr Column, Seismic Behavior, Reduced Steel Plate.
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M o EFRe F FERH A REI O RBFDORBER 2P
PR R MR PRI R AR BN AR e e B
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V,=V.+V,+V, (2.33)

16



FPVAREIBEDTIRRE VAR eHSRENT I RE T

SARL G 4 P IER TR BT R -
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v, =apyyf (0.84,) (2.34)
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FD
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\
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F= M xg =109 kN (2.40)

FPL G R AR RN AR Y w2 kT R R] 2.25) 0 AR $ <D
e $54] 410 MPa (=F x1.5x1.1) » @ f {8445 + 4> 456 = Ao
B BRb=50mm ~ 5 & 5 mm (4B 2.26 F77) o
2~ B4 BER

B A A g R s d 53 B R AISC (2002) 3 8 0 H KR EUR S AR

P, = AF, (2.41)

¥4 <15 Fc,r=(0.658x5)Fy (2.42)

$ 1515 Fcr{(’ff}@ (2.43)
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e =M |0 2.44
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FRA AT od AN A TR AP hihe 4 B 8 DR 4
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Fyag B P, =62 kN > 15 it } chghe 4 2 b % M R(AcB 2.17 91

19
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THBOE e, 2 RIE®e, > IR Y E 2 2%
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() & R B I A2 phd TEE R T GE R LA
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F,-F

C= P+F+AF+M (2.45)
cos B

PR S SR R TG S

TR TR RS E5 ) A tbﬁi;w,,\#‘r’]%ﬁfiéc

KL E s - GheB2:0 Y7o o 50 - T 4B 2.10
FEOE o G if] A £ 0=0.035 SRR AR RI® 4 B F,,, =218 kN
$E R M, , =534 kKN-m > 3288 SP1 3 4c 7% o
PR BT SR IR EDS NS DEL R
PEREIGE R OSSP REFERIE S T ABE RPN
AT 4 47(12 4 ¢16 mmx75 mm)>? %ﬁﬂ EORF I I - R Y Rl
3

W

’;E’; f-@ ifuf'] TR /}ii *E} Fﬁg e fr"f‘ )J-g-}} %_&r—: MT“I' o
& 4 AISC- LRFD (2002) 342 ¥ 22> AR EI T4 b2 1

BT R0 PE > e
0,=054_flE. xn<A_f, xn (2.46)

FP AR T A FETR (=200 mm’) o 0 SR GED 2 RALFUR R R
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(=45Mpa) » f, 3 F 4 dr2 4mrUR A R (= 414Mpa) V E BRGED 2
B R B (= 33541 Mpa) 0 T4 4r R am12 0 ik 45 (246) 0 3 E
0,= 998 KN = 4 grd2 4 5 BT e 5 % 5% 2 BRI E AR p
P4 g hfd BT TF L AR GEL N34 4 4 (NEHRP
1997) > B 4 b4 R L

T,=¢A\f/(2.84,+44,)=182 kN (2.47)

R $=0655 5% BRITR Gl AGEET ERES (1=1) 0 f(psi) B
MG FURBR 4 5 122 T4 4r2 grep *T 5 fF (= 52800 mm’)> 4,
212 AT A Al d 2 4 ARG (= 130062 mm®) 0 & 45(2.47)5
3T =182 kN °

j’;[&?lj}fr ;}-ﬁ%btiwﬂ;ﬂ?lybl??'rﬂi:’ HNJ?F’T@&&"“-}-’::
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