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Study on the Characteristics of Wheel/Rail
Noise Caused by Rail Corrugation in Urban
Rail Transit

WANG Rui

Abstract The problem of rail corrugation in urban rail transit
not only affects the rail service life, but also causes large
booming noise, influencing the traveling environment. To
study the characteristics of wheel/rail booming noise caused by
rail corrugation, a corrugation field test is carried out to obtain
track irregularity data under real corrugation condition. Based
on the train-track coupling dynamics, compared with the com-
monly used Grade VI track irregularity of the United States,
the wheel/rail interactive force under condition of measured
corrugation short wave irregularity excitation is analyzed.
Wheel/rail interactive force is taken as excitation condition and
input into wheel/rail finite element model with detailed con-
straints respectively, combined with boundary element method,
the wheel/rail noise radioactive characteristics under corruga-
tion condition are predicted and analyzed. Results show that the
rail corrugation will significantly increase the wheel/rail inter-
active force in the range above 200 Hz frequency, intensifying
wheel/rail vibration, resulting in the generation of booming

noise.
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Fig.1 Picture of rail corrugation on-site

TS X BAS B 100 my, IR 1 AN U 20 1T D
W [ 43 o RIFE R 5 mm (1) 3 B, SR MRS B 5k
A3 531008 B BRI 1 WK

XN 48 SR AT S5 (E 50 B3k R A fk i g 5 93
b B BB 3 235 SR 1) - AL 3 o e B e S e 4N
PUPUIRLRE P15 5 AT B B 2 i, A5 B Y 4 2R
W2, H L2 AR, 2P AR I A K
> 58 mm .80 mm #1180 mm 4b3Y H (. FHorp
i A A PRI B A 1 O 180 mmy i B i R g
18, EL 2 P i 2 L M E AR %

2 HERBNAE
XTSI 5 K R U P R PR BEA T BT . A

180 mm — HiZE AL
. N e HEEANITEN
E 10°F
S ______ 80 mm
£ 107 ;
<E/ 58 mm
% 107
He
g 107
1077 :
10° 107! 1072

HK/m
B2 AR R R i K

Fig.2 Wave length spectrum of rail surface roughness
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Fig.3 Diagram of train-track coupling model
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Tab.1 Train-track coupling model calculation parameters
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Fig.4 Flow chart of wheel/rail noise prediction
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Fig.5 Diagram of wheel/rail finite element model
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Fig.6 Diagram of wheel/rail force time domain ( working
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