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Suppression characteristics of vehicle-bridge coupling vibration of

long-span cable-stayed bridge with resilient wheels

CHEN Zhao-wei, PU Qian—hua
(Mechatronics and Vehicle Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: In order to prove the adaptability of the metro train-bridge (especially long—span bridge) system
to resilient wheels from the perspective of dynamics, the influence of resilient wheels on the long—span
cable-stayed bridge (LSCSB) on the vibration of the metro train—bridge system and its suppression
characteristics was studied. Based on the vehicle-track coupling dynamics theory, a coupled dynamic model
of metro train-LL.SCSB system considering resilient wheel was established. Adopting the model, the effect
of resilient wheels on the vibration characteristics of metro train and LSCSB under the combined
disturbance of long—short wave irregularities was studied, the damping effect of resilient wheel on metro

train—LSCSB system is proved from time-frequency domain. The results show that when metro train

W5 B H#9:2021-11-23.

BB HE AR 340 H (52008067) ; 8 KT A R #3453 H (CSTB2022NSCQ-MSX1193) 5 2 Kl #
HZ R SRF RIS H (KIZD-M202300701).

ER B :BRILER (1988-) , 55, I EHRZ , Wit . W58 U5 o]« ZEAR -5 R 31 .E-mail: chenzhaowei_cq@163.com



+ 2520 -

T Hh X FF

(T % k)

frequency vibrations of LSCSB.

running through, the resilient wheel can effectively reduce the wheel/rail force, vibration of the wheel and
dynamic parameters of the resilient wheel, the excellent frequency of the resilient wheel vibration is

axle box. Compared with the traditional rigid wheel, the vibration of rim is the most intense, followed by

the vibration of traditional rigid wheel, and the vibration of web is the smallest. Based on the propesd
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concentrated in 10 Hz to 50 Hz, and there is a peak around 25 Hz. The main frequency of the bridge
vibration reduction

vertical and lateral vibration is about 1 Hz. The resilient wheels can effectively reduce the mid-low
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Fig.1 Dynamics model of the metro train-LSCSB

considering resilient wheels
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Fig. 2 Force analysis diagram of resilient wheel
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Table 1 Symbols of each force of the resilient wheel
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Table 2 Symbols of various parameters of metro vehicles
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Fig.3 End view of metro vehicles
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Fig. 4 Top view of metro vehicles
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Table 3 Dynamic parameters of type a metro train

I HfH
SE I /m 15.7
HiI#E /m 2.5
W AR /m 0.42
ABouf BT A BT /1 1.86
BT /1 4.28
KRN 41.61
Xt/ (tom®) 1.036
4R/ (tom®) 2.486
BB/ (tm®) 1708.23
— NI E/(MNem ™) 1.07
“RWIE/(MNem ) 0.155
AW S A% 1) 040 16] W EE /(MINem 1) 30
W2 A% 10 5 il T BLJE / (KNesem ') 300

R FIAR L, AT LA 1k 4 58 T 3 Bk 2 A 4 A
AR R 2 1) 5 MR AN S 2 TSRO A A S I
MBS A BRSO H T SRRz
K 7 5 A A B i AN AL, A A A o A
b i 1 R B o N S R R N R Y = =
W — B ARG, IR 4 R A B 4
HEIR.
E RN
Table 4 Modal of car body
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Fig. 6 Layout of Dongshuimen Yangtze river bridge
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Table 7 Comparison of test results and theoretical calculation results of the natural vibration characteristics of bridge
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Fig.8 Samples of American fifth grade track irregularity
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Fig. 13 Lateral acceleration of wheels
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