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Abstract

Prefabricated steel plate composite beam bridge is a composite beam bridge which uses concrete
deck and steel girder to bear loads. The bridge structure conforms to the development trend of the
industry and has been widely used in engineering. However, due to the large difference of ve-
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hicle-bridge mass ratio, the bridge vibration is easy to be caused under the driving load excitation.
At the same time, the vibration of the bridge will react on the vehicle and reduce the driving com-
fort. Therefore, a set of hydraulic damper is proposed in this paper to control the dynamic re-
sponse of the bridge under different vehicle speeds and roughness of the deck in order to improve
driving comfort.
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Table 1. The relationship between acceleration disturbance and driving comfort
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Figure 1. Basic cross-sectional parameters for steel plate combination girder bridge
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Figure 2. Mechanism of hydraulic damper
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Figure 3. Finite element model of steel plate composite girder bridge
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Table 2. Bridge dynamic characteristics parameters
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Figure 4. Vehicle dynamics model
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Figure 5. Time-course diagram of nodal displacement in the first span of the bridge at 60 km/h
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Figure 6. Time-course diagram of nodal acceleration in the first span of the bridge at 60 km/h
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Figure 7. Time-course diagram of nodal displacement in the first span of the bridge at 90 km/h
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Figure 8. Time-course diagram of nodal acceleration in the first span of the bridge at 90 km/h
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Figure 9. Time-course diagram of nodal displacement in the first span of the bridge at 120 km/h
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Figure 10. Time-course diagram of nodal acceleration in the first span of the bridge at 120 km/h
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Table 3. Summary of peak displacement and acceleration disturbance values at different vehicle speeds
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Figure 11. The relationship between driving comfort and speed curve
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Figure 12. Mid-span nodal displacement of the first span of a bridge under Class B roughness
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Figure 13. Mid-span nodal acceleration of the first span of a bridge under Class B roughness
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Figure 14. Mid-span nodal displacement of the first span of a bridge under Class C roughness
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Figure 15. Mid-span nodal acceleration of the first span of a bridge under Class C roughness
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Figure 16. Mid-span nodal displacement of the first span of a bridge under Class D roughness
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Figure 17. Mid-span nodal acceleration of the first span of a bridge under Class D roughness
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Figure 18. The relationship between driving comfort and road surface roughness curve
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