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AR 2 P B U A Bl ) A B ) s Bl ok
R, BT ZWIAD e, 28 5t
WL P HESPEILAME R S ez s 5 R A
X ALK R, FKTHAM LR, BRES, %
JREE R (4 TR AN IE , BT 52 BR o PRk 1 3 4 i 2 W)
RS, P2 9 BT R Bl A i B R B, R
1oy b G - i 2 R S,

PR S TKR TIPS e

Fig. 2 Dynamical model of single car

WSS A BA i T 224K 30 T 2 B BEA T AR BEAS 0 r
AL, R RSIEESIR R Z A2 H2 LUT, BAR
TR BEIARMNE 2 PR



98 it et

2026 43 H

Kl WFTWEESH

Tablel Main parameters of maglev vehicle

SR ZHUH
%k (AW3) Jiiht/kg 23 445
F G x e B (kg m?) 19972
AR y e S I (kg -m”) 349 411
AR SE L B (kg m) 351 664
BB R kg 1225
LTRSS x il K Bh B R (kg m®) 72
RRTRRLHSRE y i s it/ (kg m?) 914
BTFREHREE 2 Sl ) S5 R (kg m?®) 908
B 7 B o kg 27.5
S 7 e 58 x A X 5 BB R/ (kg ) 2.28
B MR AE58 y il ) e By I i/ (kg -m) 0.12
B IR S48 2l iy 2l Bt/ (kg -m) 223
2 7 ek T [B] it /mm 8.5
I/ mm 1 860
L A /mm 2 800
AHAR TR AR 1] ] /mm 2 880
23 S A ) B /mm 1928

w2 ARBUS T EA

Table2 Modal simulation results of carbody
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Research on influence of bridge types on vehicle-bridge coupled vibration
in medium- and low-speed maglev systems

MA Yaqun', MA Weihua"?, LUO Shihui', LI Miao', HU Junxiong’

(1. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
2. Research Center for Super-High-Speed Evacuated Tube Maglev Transport, Southwest Jiaotong University,
Chengdu, Sichuan 610031, China)

Abstract: This paper investigates the influence of bridge type on vehicle-bridge coupled vibration in medium- and low-speed mag-
lev systems (up to 160 km/h). Firstly, a multi-body dynamical model of the vehicle-incorporating active levitation and passive guidance—
was established and a carbody modal analysis was conducted; finite element models were then developed and modal analyses were con-
ducted for three bridge types: 25 m simply supported beam, 2x25 m continuous, and 3%25 m continuous beams. Next, a vehicle-bridge
coupled dynamical model was developed in UM, which integrates the vehicle, suspension control, guideway, and bridge subsystems. Us-
ing measured track irregularities as excitation inputs, simulations were conducted for a three-car formation passing over bridges of the
given types at speeds ranging from 20 to 160 km/h. Simulation results show that all dynamic responses indicators for the subsystems
meet the relevant specification requirements across the entire speed range. Specifically, suspension modes are identified as the dominant
factor governing carbody vibration, indicating a minor effect from bridge types on vehicle response. However, vehicle dynamic respons-
es in the multi-span continuous beams scenario are better compared with the single-span simply supported beams scenario. Bridge re-
sponses vary significantly across bridge types: some dynamic response indicators are more pronounced in the 25 m simply supported
beam scenario than in the multi-span continuous beams scenario. As vehicle speed increases, response amplitudes rise. Low-frequency
bridge vibration is susceptible to periodic resonance excitation when the vehicle operates at 100 km/h and 140 km/h, and both higher
speeds and larger track irregularities intensify the coupled vibration. Vehicle dynamic performance is better in the multi-span continuous
beams scenario, with the maximum carbody vertical acceleration observed at 0.49 m/s?, the maximum Sperling index at 1.81, levitation
gap fluctuations not exceeding 4 mm, and the maximum mid-span vertical deflection of L/11211 for the bridge, all of which satisfy the
relevant specification requirements.

Keywords: railway bridge; medium- and low-speed maglev systems; dynamical model; vehicle-bridge coupled vibration; dynamic

analysis
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