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Abstract; To study the influence of expansion joint parameters on vehicle-induced dynamic response of long-span
concrete-filled steel tube ( CFST) arch bridge, this paper proposes a vehicle-bridge coupling dynamic response
analysis method ( vehicle-gap-bridge coupling dynamic response analysis method ) considering the influence of
expansion joint parameters. Taking a long-span half-through CFST arch bridge as the research object, the influence
of expansion joint height difference, support stiffness, and joint width on the vehicle-gap-bridge coupling dynamic
response was investigated. Results show that under the design parameters of expansion joint, the vertical impact of
vehicle on expansion joint first decreased and then increased with the increase in the vehicle speed, and the
vehicle-induced impact on the expansion joint was more significant than that on the main beam. With the increase in
the vehicle speed, the vehicle-induced impact coefficient of the main beam showed an increasing trend. Considering
the influence of expansion joint parameters, the vertical impact of vehicle on the main beam was related to the
spatial position, and the impact coefficient of the main beam measurement point close to the expansion joint position
was greater. Under variable expansion joint parameters, the rise of the middle cross beam led to the increase in the
impact of the vehicle on the expansion joint, and the rise or fall of the middle cross beam could both cause the
increase in the impact of the vehicle on the beam end, resulting in the increase in the bearing reaction. When the
support stiffness of the expansion joint decreased or the width of the joint increased, the impact of the vehicle on the
middle cross beam of the expansion joint increased. The expansion joint parameters had little effect on the
displacement response of the 1/4 cross-section and 1/2 cross-section of the main beam.

Keywords: vehicle-bridge coupling dynamic response; long-span half-through CFST arch bridge; expansion joint;

parameter influence ; numerical simulation
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Fig.1 Modular expansion joint and its vehicle passing diagram
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Fig.4  Diagram of connection between expansion joint and

bridge
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Tab.1 Results and comparison of dynamic characteristics
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Fig.7 Vertical displacement time history curves of bridge measurement points under different vehicle speeds
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Tab.4 Peak value of dynamic displacement of each measuring point of the bridge under different joint widths
SRR/ mm

4858/ : ‘ \ |
[ BRI 822 Je b ity 1/4 ¥ 172 ¥
60 2.079 4.980 1.343 3.594 4.068
70 2.190 5.142 1.344 3.594 4.067
80 2.296 5.292 1.345 3.594 4.068

x5 MRBINVRERREE THRNUBIEE
Tab.5 Peak value of static displacement at each measuring point of the bridge under different joint widths
91 (L% 13 B/ mm

4858/ : ‘ \ |
R P Je b ity 1/4 ¥ 1/2 5
60 1.900 4.750 1.320 3.456 4.029
70 1.950 4.870 1.320 3.456 4.029
80 2.006 4.917 1.320 3.456 4.029

®6 MEARNRERREEThERY
Tab.6 Impact coefficient of each measuring point of the bridge under different joint widths
il R w

4% %5/ mm - : ;
R P Jr b R B 1/4 15 172 5
60 1.094 1.048 1.017 1.040 1.010
70 1.123 1.056 1.018 1.040 1.009
80 1.145 1.076 1.019 1.040 1.010
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