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Dynamic response characteristics of steel box girder under
randomly measured vehicle loads in long-span cable-stayed bridge
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2. Suzhou Waterways Management Division, Suzhou 215000, China;
3. Taizhou Bridge Co. , Lid. , Taizhou 225321, China)

Abstract; According to measured traffic flow statistics from the Nanjing Third Yangtze River Bridge, in Jiangsu
Province, a vehicle load spectrum in a random state was developed based on the theory of fatigue damage
equivalence, and a full-bridge dynamic response analysis was conducted using finite element numerical simulation.
Through calculation of the displacements and vibration response time-history curves of internal forces in different
sections of the main beam of the bridge under the influence of measured vehicle flow, the changes of internal forces
and dynamic magnification factors were analyzed. The results show that, under the influence of random traffic, the
absolute values of the bending moment and axial force were at their maximum at the bottom of the tower of the main
beam. The mid-span bending moment and axial force changed most significantly. At one quarter of the span, the
displacement vibration was most intense. The dynamic magnification factor ranged from 1.00 to 1.03 at the
maximum stress amplitude at mid-span, one quarter of the span, and near the tower bottom. The dynamic
magnification factor was more stable than in the case considering only the bending moment or the axial force, and

was consistent with that of the current specifications in China.
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Fig. 2 Axle loads and frequencies of three-axle vehicles Fig. 3 Axle loads and frequencies of four-axle vehicles
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Table 1 Equivalent axle loads of bridge vehicles kN
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Fig. 4 Radon traffic flow in each lane of Nanjing Third Yangtze River Bridge
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Fig. 5 Vertical displacement-time curve at
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Table 3 Dynamic magnification factors and response values at top flange of steel box girder
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