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Design of metal limit damping device and analysis of mechanical
properties for long span railway bridge
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Abstract; To investigate metal limit damping device suitable for long-span railway bridges, formulas for calculating
the mechanical properties of a metal limit damping device were established, and a simplified design method for the
device was proposed. Meanwhile, the device design analysis software was developed with the combination of related
design codes and the simplified design method. By taking a typical half-through arch bridge in Zhengzhou-Wanzhou
high speed railway in China as the research object, the design parameters of the bridge limit damping device and
three connection structural schemes were proposed. The proposed formulas were used to calculate the mechanical
properties of the device, the solid finite element model of the device was established, and the influence on the
seismic performance of the bridge was analyzed. Results show that the proposed design method of metal limit
damping device had strong adaptability and high calculation precision, which met the accuracy requirement of
engineering applications. The device could fulfill the driving comfort and safety demands of high speed railway
bridges with good effects of seismicity mitigation and energy dissipation, and it reduced the displacement of the
beam end for the long-span bridge by about 20%.

Keywords: bridge engineering; half-through arch bridge; limit damping device; mechanical property; finite
element method
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Fig.2 Mechanical property computing mode of the device
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Fig.3  Diagram of section stress distribution
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Fig4 Mechanical property computing mode of the device
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Fig.6  Simplified design method flow of bridge limit damping

device
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Tab.2  Calculation results of internal force and deformation for bridge under various seismic conditions

®2 B IERMBERERENNANELANER

W P2y A%/ mm HEPB 3% KT 1 71/ MPa HEANRE GRS HE/ (KN - m) WER/ %

" BHE  TEE feE EE EEE TR E R HEBGZFER ) U
Wit 1 143.5 187.5 87.6 84.0 20 540 19 887 23.5 -4.3 -3.3
it 2 139.5 165.3 92.7 89.1 20 094 19 652 15.6 -4.0 -2.2
wit 3 130.7 158.5 85.9 87.4 19 871 19 580 17.5 1.7 -1.5
il 263.0 354.3 111.5 108.2 21 981 21 206 25.7 -3.0 -3.7
Fil 2 287.0 334.0 118.6 111.6 21 089 20 760 14.0 -6.3 -1.6
i3 300.6 348.8 112.8 107.7 20 984 20 655 13.8 -4.8 -1.6
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Fig.24  Hysteretic curves of the limit damping device
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