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Nonlinear Seismic Behavior of Long-span Concrete-filled
Steel Tubular Arch Bridges
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(School of Civil Engineering s Lanzhou Jiaotong University s Lanzhou 730070 , Gansu s China)

Abstract: Based on the OpenSees platform, a model of a concrete-filled steel tubular (CFST) arch
bridge is analyzed, and then it is compared with the results of the Midas Civil model. Through the
incremental dynamic analysis (IDA) under strong earthquake records, the transverse nonlinear
seismic performance of the arch rib of the CFST arch bridge is discussed. The bending moment
time history curves of the arch foot and the displacement time history curves of the vault are com-
pared with those of two different arch rib models (elastic beam element and fiber beam element).
The yield mechanisms of the key sections of the arch rib are analyzed, and their IDA curves and vault
displacement are drawn. The results show that under strong ground motions, the arch foot and vault do
not necessarily yield first, but the section-changing position or limped-mass connection of arch rib, which
must be carefully considered in the design. With the increase in ground motion, the arch rib gradually
yields, beginning with the bracings, and then the arch foot and vault, and then the whole arch rib. The

arch rib has a good nonlinear performance and seismic capacity.
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Fig.1 Arch rib section fiber division
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Fig.2 Concrete constitutive relation in Susantha model
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Table 1 Parameters of Concrete01 constitutive model

Mok fc/kPa €0 e /kPa €u
C60 MA¥IREEL  —63 840  —0.008 —46 840 —0.025
C40 ¥EIEEEL —40 000 —0.002 0 —0.004

Rz 2 Steel0l KAHEE S

Table 2 Parameters of Steel01 constitutive model

R fy/kPa E,/kPa b

HE B9 4 370 000 206 000 000 0.01
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Table 4 Natural period and mode
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Fig.7 Strong earthquake record of El Centro wave

3.1 IDA B

AR SO BERFHEAT IDA J3 #3228 2 3 5 HE 10047
B CHER 3204 TDA il 26 ok 340 W7 HE 1)y 119 I £ 1 P 7g
PERE. DL IDA F3Hr 15 21 9 4k 1l 45 3 1w o - off e i
[ 7 £ 3 B0 AR 28 Ak ok B ) HE 2 75 R A B8
AR AL BT

R 1K EL Centro P M /INEI K43 51 LL 1.2,
e 6 LR R BCIEAT RO B K AR B

YR 2 MR KT R 1) g AR R S Y b R
HEATHEFR 3 HT T L 22 L A BT 45 3L .

IR 3 oA 2 R o HE D 7R R R S R AR A
HhFE SR T 864 fhooc oE A M R B A2 e e i R
PRI K S AR T e R S 1 L 0 o s K /0N L T
VR 2% 1.1.1.2.1.3.1.5. 1.7 B I £ & 2 5
FEHEAT B AR SR 44T

R AN 2 5 R Bl B 0 DA /D B R HE
FIAE R IDA 434 2 1% 18l $12 RORH 07 G S 46K 18 119
f 8% Bt 28 2 AR IDA il 28 4 Bl L 22 ) IDA
ik .

3.2 IDASHER

KA AT T El Centro B AE FH R 09 K& 45 1]
IDA 43871, %5 58 T LM B0 ) i PR PR B . AL 4
A Z 55 M iR sh IE AT 235 K6 M 78 RN 43 AT I X6 4% 50T
SERPEAT T EERE . 24 Py =0.39g WHEE B HERH 18
m [ 23 SRR Y Poy =0.51g 4L
FFURTE AR .24 Poa = 0.6g B HE TIOR3 FF 46 i A . 4k
ZEHER Poafl - 3 Poa=1.8g WFEEAHE ) B A 45
JE M. 5 S IDA 43 A it Bl 98 4 B 50 A T B B
P IRAE L

i & 8 T LI H LA 23 S MonLF 4R s T
A HAE /N v S B T AR A L Rl T R BT



210 o

T B ¥ iR

2018 4%

x5 HPEEBATERRET RAE

FAIE) 3 AL fe AN B B R TDA iy 2 F 4t T A

Table 5 The formation and expansion of plastic elements of arch rib
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Fig.8 Bending moment time-history curves
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