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Table 1 Parameters of the maglev train dynamical model
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Fig. 3 Cross-section of "beam-track separated" structure
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Fig. 4 Finite element model of "beam-track separated"
structure
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Fig. 5 Spatial-domain samples of high-speed maglev
guideway irregularity
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Fig. 8 Temperature field distribution of the guideway bridge
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Fig. 18 Guideway and bridge displacement response at the mid-span considering sunshine-induced temperature difference deformation
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Fig. 19 Guideway and bridge acceleration response at the mid-span considering sunshine-induced temperature difference deformation
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ing cooling-induced temperature difference deformation
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Fig. 23 Guideway and bridge displacement response at the mid-span considering cooling-induced temperature difference deformation
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Fig. 24 Guideway and bridge acceleration response at the mid-span considering cooling-induced temperature difference deformation
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Analysis of coupled vibration response of high-speed maglev train-guideway-bridge
system considering temperature difference deformation effects

HUANG Zeng', PENG Yeye', GONG Junhu'?, LOU Huibin"’, ZHAO Chunfa'

(1. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
2. China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan, Hubei 430063, China)

Abstract: This paper investigates guideway-bridge structural deformations induced by temperature differences in maglev transpor-
tation systems and analyzes their influence on the dynamic performance of the train-guideway-bridge coupled system. Focusing on the
beam-track separated guideway-bridge structure for high-speed maglev systems, daylong transient thermal analyses and thermal-structur-
al coupling analyses were conducted to examine geometric deformations on the levitation and guidance surfaces under varying tempera-
ture difference loads. A maglev train-guideway-bridge coupled dynamical model was then established and used to calculate coupled vi-
bration responses of the train-guideway-bridge system at a train speed of 600 km/h under three conditions: no temperature difference,
sunshine-induced temperature differences, and cooling-induced temperature differences. Comparative analysis was conducted to evaluate
how temperature-induced deformations affect the system dynamics. Analysis results are summarized as follows. Under sunshine-induced
temperature difference loads, the levitation surface exhibited arching deformations approaching 3.5 mm. Under cooling-induced tempera-
ture difference loads, the mid-span levitation surface deflects downward by approximately 2.0 mm, while the levitation surface at the
beam ends upwarps by roughly 1.3 mm. In both temperature difference cases, the absolute and differential deformations of the guidance
surface in the lateral direction remain relatively small. Temperature-induced deformations significantly affect the dynamic performance
of high-speed maglev trains. Compared with the no-temperature-difference condition, deformations from sunshine-induced temperature
differences increase the amplitude of vertical accelerations at the carbody ends by 15.31% and the amplitude of dynamic levitation-gap
offsets by 36.36%, while having a relatively minor effect on the dynamic response of the guideway and bridge.

Keywords: high-speed maglev train; electromagnetic suspension; beam-track separated structure; temperature difference load;

levitation gap; running stability; coupled vibration; guideway irregularity
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