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Analysis of Natural Vibration Characteristics of Double Track U-section
Simply Supported Girder Bridge on Track Z4 in Binhai New Area of Tianjin

HUANG Xin', ZHANG Jingjing' , ZHAO Jingbo', SHI Qingbo', JI Wei'”’
(1. China Railway 18th Bureau Group Co. ,Lid. , Tianjin 300222, China;
2. Lanzhou Jiaotong University, Lanzhou, Gansu 730070, China)

Abstract ; In order to study the pure bending vertical vibration frequency of double track U-section simply supported gird-
er bridge, and obtain a simplified calculation method, the dynamic characteristics of 30 m double track U-section simply
supported girder bridge on track 74 in Binhai New Area of Tianjin was analyzed by combining theoretical analysis with
numerical simulation. For the double track U-section simply supported girder bridge, considering the shear deformation
and shear lag effect, the strain energy formulas of web and track bed slab were derived respectively. The governing dif-
ferential equations and boundary conditions were obtained by using the energy variational method. Finally, the pure ben-
ding vertical vibration frequency of double track U-section simply supported girder bridge was obtained by using Hamilton
principle. In order to verify the correctness of the pure bending vertical vibration frequency, ANSYS and MIDAS/ Civil fi-
nite element software were used to carry out numerical simulation of the double track U-section simply supported girder
bridge. The first three orders of natural frequency of the double track U-section simply supported girder bridge were ob-
tained , and the results were compared with the theoretical calculated value. The results show that the calculated values of

the pure bending vertical vibration frequency derived agree well with the finite element values. The ratio of width to span
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and thickness of track bed slab have great influence on the vertical vibration frequency, and the vertical vibration fre-

quency increases with the increase of width span ratio and track bed slab thickness. The higher the frequency order, the

smaller the amplitude of natural frequency. The height-length ratio has little influence on natural frequency.

Keywords ; U-shaped girder ; vertical bending vibration frequency ; energy variational method ; shearing deformation
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