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Dynamic Response Analysis of Steel Box Tied-arch
Bridge under Multi-vehicle Loading
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Abstract; The purpose of this paper is to study the influence of multi-vehicle load on the vehicle
bridge coupling vibration response of steel box tied arch bridge. Taking Shelijia bridge as the
engineering background , the finite element model of the bridge was established based on ANSYS
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software,and the 3-axis vehicle was simplified to a 3-D 9-DOF vehicle model. Combined with the
mode synthesis method , Newmark-3 numerical method was used to calculate the displacement and
dynamic amplification factor of the bridge. The impact factor of the vertical deflection of the main
beam is less affected by the vehicle eccentric load;the dynamic response of the bridge is greatly
affected by the multi-vehicle load. The impact factor of the vertical deflection of the main beam
decreases with the increase in numbers of the transverse loading vehicles,the impact factor of two
vehicle and three vehicle decreases by 33.98% and 43.32% respectively compared with that of
single vehicle,and fluctuated with the increase in numbers of the longitudinal loading vehicles, the
impact factor of longitudinal multi vehicle condition is smaller than that of single vehicle,and the
impact factor of longitudinal two vehicle and longitudinal three vehicle is 26.39% and 18. 06%
lower than that of single vehicle. The deflection impact factor of the main beam with two cars
opposite running is 51. 40% lower than that of the main beam running in the same direction. The
local dynamic impact factor of some components of the bridge is greater than the overall dynamic
impact factor of the bridge, and the dynamic impact factor of the short hanger is 72. 5% higher
than that of long hanger. Conclusion ; the impact factor of the vertical deflection of the main beam
under multi-vehicle load is less than that of the single vehicle load. It is safe to calculate the
vehicle load effect according to the impact factor under the single vehicle load.

Key words; steel box tied arch bridge ; multi vehicle load ; vehicle bridge coupling vibration ; impact
factor
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Fig.5 The influence of vehicle eccentric load on mid span deflection
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Fig. 6 The influence of vehicle eccentric load on maximum impact factor of midspan deflection
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maximum impact factor of midspan deflection
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Fig.7 The influence of lateral loading vehicles on the

maximum impact factor of span deflection
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