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Fig. 1 Schematic diagram of catenary
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Tab. 1 Main parameters of catenary
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Fig.2 Finite element model and wind field simulation points
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Tab. 2 Modal frequency of catenary/Hz
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Fig.3 First order mode shape of catenary in and out of plane
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Tab. 3 Tornado characteristic parameters
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Fig.4 Tornado structure diagram of Wen model
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Fig. 10 Response amplitude of each span of contact wire
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Wind-induced vibration response of high-speed railway catenary under

moving tornado

LANG Tian-yi', WANG Hao', LIU Zhen-qing’, ZHANG Han', XU Zi-dong', GAO Hui'
(1.Key Laboratory of Concrete and Prestressed Concrete of Ministry of Education, Southeast University, Nanjing 210096, China;
2.School of Civil and Hydraulic Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Eight-span stitched catenaries and a three-dimensional moving tornado field based on the Wen model have been estab-
lished to investigate the dynamic response of the high-speed railway catenary under tornado loads. The research focuses on the influ-
ence of key parameters such as tornado level and moving speed on the dynamic response of the catenary. The results show that the
maximum transverse displacement response of the contact wire occurs before the center of the tornado field reaches the catenary.
The moving speed of tornado within a certain range leads to the severe vibration response. While the moving speed continues to in-
crease, the contact wire transverse displacement responses decrease. Under the action of the F1 and F2 tornadoes selected of this
research, the maximum transverse displacement response of the contact wire is within the allowable range of the specification.
However, under the action of the F3 tornado, the vibration response of the contact wire is close to or even exceed the limitation,

the issue of which should be concerned.
Key words: wind-induced vibration response ; moving tornado; catenary ;numerical simulation
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