DOI:10.13890/j.issn.1000-128x.2011.02.009

2011 2 Ne2, 2011
2011 3 10 ELECTRIC DRIVE FOR LOCOMOTIVES Mar. 10, 2011

610031
1987-
ANSYS Budiansky-
Roth
3 3
8
U225 A 1000-128X(2011)02-0025-03

Nonlinear Buckling Analysis of Railway Catenary Systems in Strong Wind Area

MA Jia-jun, CAO Shu-sen, DENG Bin, LIU Xiao-hong
(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: Based on catenary systems of Xinjiang railway in strong wind area, the effect of kinematic nonlinearity and material
nonlinearity of catenary systems was considered, and the finite model of catenary systems was discussed. It analyzed the catenary systems
in nonlinear buckling instability by using the nonlinear analysis module of the software package ANSY S and Budiansky-Roth criterion. The
buckling wind velocity in different situations of structure height, span, and the number of hanger was calculated and extracted after loading
horizontal wind on catenary systems. Then it analyzed the influence of three parameters on static stability of the structure and confirmed the
appropriate structural parameters according to the data results. The calculation result showed that it could obtain preferable stability by
increasing the stiffness of the catenary support structure. The structure height and span had a great influence on load bearing properties of
catenary systems: the smaller height and span were, the better static stability was; and the most appropriate hanger number was 8 considering
structural stiffness and compressive deformation.
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