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Abstract: This study explores the reasonable division and constraint system of the bridge deck for
deck concrete-filled steel tubular arch bridges in high-intensity seismic regions using a highway
bridge with a net span of 400 meters. A nonlinear time-history analysis method was applied to
compare and analyze the structural responses under various deck systems and bearing systems.
The findings reveal that the bridge deck system with one continuous unit significantly reduces the

displacement of the unit end and the bending moment of the juncture pier, and the bending mo-
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ment of columns is uniform. The shear forces at the vault section and unit end of the steel bearing

system significantly increase, and the bending moments at the juncture pier and column are large

and very uneven. The bending moments at the juncture pier and column of the high-damping rub-

ber bearing system are significantly reduced and tend to be uniform. By using the bridge deck sys-

tem with one continuous unit and the high-damping rubber bearing constraint system., the col-

umn, bearing, and juncture pier have good cooperative force, and the mean value and standard

deviation of internal forces for each component are significantly decreased, showing that the

structural design is reasonable.

Keywords: high-intensity seismic regions; deck CFST arch bridge; division of bridge decking;

constraint system; nonlinear time history; mean value and standard deviation

0 5|5

P I — Tty 2 0 A WL 4 B i A, H B )
JI98 /N T HE N SR SO R T AR 2 )RR
Bt AR EE LA R A S TR BE R
RAEAES ENREE LIRS TRHEREE . NEE
fili M R4 0 TR R A R R R AT L A
IR 32 ) PERRY . KB R bR U R BE
(Concrete-Filled Steel Tubular, CFST) #t#; B #%
T G0 L300 7 P - L ) B R L 5 A 0B 28 T
SR H L R L DX 2% AR T B BE A ) BB
AL

Ly DX AR 2 A Ml AR S R SRR R rh R 4B R R
HEZMMERY ., REE &R CFST #E4F 3 4t
Pl e 125 5 0 o B2 2 > 4 B2 () I 7 o, (5 4 LAY
A IR A 25 M F B R 25 S R R B R B
AR T AE N ) B A s A N IA S S 1N
[ 7-8 o8 4 /87 TR 5 1 HE A 76 b 52 Vs 1 3= 4k Bl iy
FUERESEAT TR AR R EHE W IR S S A
AU s P SCER[9-10 % % 28 -3t 41 5 1
PR PEREHEAT T WF9T . 45 R R W], SO R R R £
R P 11 5 e o) ELAT BB R, AR AR Xt
—JAE (1004400 +100) m FY 3% 25 H7 HEAF 9 249 ok
KRR HBEAT T BFFT, 25 R R WIR FH BHLJ@ i X W 1 ) D

FRBOR R, W RV — R A 156 m Y K
AT BT B PR MR FR BEAT TR H 2 L A 2R R W
SR FH B 7 SR8 Ji o A 4 o AT ) e 7 1 ) 9
BORW . KBS FoR O b S A v 2 fb
ART G 1i W38 A 22 Bk W T &R B S LR,
e ARSI R . RSO R B A2
400 m [y b7k CFST 23 B HERR 9], R AR £t
I T3 D7 vk %) 3t R A T A [R] A4 A5 ThT 2R 0 K
PYRAR R IEAT T X5 H 3 H7

1 HEHR

BFREMH 1% 400 m (19 1R CFST #E#%,
W THI 22 2R FH SRRSO W -1 6 + 4 A 3, ik
SR FH VU Fil 400 45 TR 9 OUHE il =35 1) AT 25 4 L 4k 1 57
FE R 15 W BOR T AR AT 0% DU JR 09 5 A% A8 AT 1 B
3 SL Al Rt B T Kb A SN . R HE R
M2k 2 HE L LM R B 155, %Rk m [ =
80 m, BT B AL PO H W 7.5 m ZLZE 14.0 m,
AR T R 7] PO R 18 m, BX AR A Q390D
3 C60 MK IR EE + . AR 35k Q355D., W&k
b Kb b 7% 2y 0 0 B B Ry 0.2 FRAE A 0.45 5.5
M T 2, PR R O W . MR SRR
1 Fim,

iA 3x40+12x30+2x40

D>

D

R _E
NE

‘m,ggm‘mwnm

3
=
=
[}

Z\
\Va
N\
\"
\/
80

R

|
;
x

0

| S
mnnm‘,‘m" wAEIFELY
Qp q\ -
"

ISR L=400

Bl HREARAEECEE . m)

Fig.1

General arrangement of the bridge (Unit:m)
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Fig.2 Finite element model of full bridge
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Fig.3 Safety assessment seismic wave
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Table 1 First-order vibration characteristics in longitudinal, transverse, and vertical directions
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Fig.4 Sketch map of displacement point (Unit: m)
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Fig.5 Displacement time history diagram of joint end
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Fig.6 Peak bending moment of junction pier
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Table 2 Nonlinear characteristic value of movable bearing
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