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A Study about Noise/Vibration Analysis of Embedded Rail Track

AYE, AU, ge4”, YgE

Jeong-Hun Kim”, Dae-Hyeok Kim”, Yun-Suk Kang ", Young-Jong Kang" '

Abstract According to increase of the interest about environmental problem nowadays, social requirements
about environmental friendliness rapidly increase in the railway. Along with changes, these have increased
such as the civil complaint, conflict and enforcement of environmental standard. An embedded rail track
among track systems in the railway has a very superior performance about noise and vibration more than an
existing track. However, the noise/vibration research of this track is significantly inadequate in Korea.
Therefore, development of the noise/vibration core technology about this track is needed. Therefore, a study
about noise/vibration analysis in the embedded rail track is performed and analyzed together in this study.
Also, the analysis results were compared and analyzed with the existing track.

Keywords : Embedded rail track, Noise/vibration analysis, environmental friendliness
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Wheel Properties, Irregularities
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Wheel R Track Response
Fig. 1 &3 dld 2 A5 25/3F 4 dad=
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Contact spring stiffness | = *
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KU-NVAP (Korea University Noise and Vibration Analysis Program)
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MATLAB 2007
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Fig 3. g3 A% a4 =4
Table 1 Input data Table 2 Damping Parameter
E L =642 x 10° kN-m’
Rl my = 0.0615 KN/m® Fi = 2594 x 10" N/
%y — 2.594 = 10° ¥m (Pre-coated track)
(Pre-coated track) Pre-coated ¢ = 30 kNs/m
Pre-coated k=8 = 10% KN/m & rail-pad ,,,,,,,,,,
& rail-pad (Concrete track) (Parameter) Cy =0 kNS/m
€1 = 20 kNs/m ¢, = 50 kNs/m
Ey =5 x 10° kN/m® ¢y = 60 kNs/m
e S p e
c];’:;re:e my = 0.5 kN/m’
ky =1 x 10° kN/m?
¢y = 98 KNs/m’
mY =12 kN/m
M = 06122 KN/m
Wheel 5
k., = 1252 % 10° kN/m
Cop = 16 stfm
Hertzian | 4 0 = 1.6 10" KN/m
spring




Fig. 4= 7] Z3dE A% Wdd Ak A= FAld e ddZ243= vepa
ATk WMHE Az AFe-, dut ZIYE Armrn 2 PR A ATy gdFug
2 10dB #HA e}

el Hd 7HEe o]l dief 156dB, Y =3Fuke] #Eol
7€ A=RY 29/7E s
Y A= thE K0 ® XA Ho

A= =l 5A4S Avur] fs HBgel
e sl s et Ayks Fig. 59k ok wiH® d=e] ©F el it s
TR Ao, Ay % a5 g4 Faa dje) BF sl glo] Srhgdl we ol
Hadhs A BolARt AEe] bl g = gl Wl el AEs vk ok
3 Aow wadEn, oz J=o A woE g wel AFs 2 nFy g9
T o2 v e v Bl
) A I A ot “TTTII TT1mn LR

——Concrete track

»
5
|

w
S

N
S

10 100 1000 10000
Frequency (Hz) Frequency (Hz)

(a) A7k gk 1/3 SEtEi= g (bl Skl digh 1/3 Seau= oa
Fig. 4 Miyg A= £53% 4 23 (A= Akl thHat dF)

W r—TT T T T T T T o T T T T T T T T 1

—FcH30kNs/m e =30/kNs/m

-ADst/m 1110 e e e e e g = 40 KNS/
~—+c=50 kNs/m
ém" T T T T T =—=c=60/kNs/m |

10 100 1000 10000 10000

Frequency (Hz) Frequency (Hz)

(a) A7k gk 1/3 SEtEw= g (bl Skl digh 1/3 Seaue= oa
Fig. 5 MHE A= LxXE i 23 (F-gol e 93F)




B oAdE Ax £8/359 d47E ARS 93 gy Axe] £25/HFol g &
A Aol Ag/E HAE A ZZ IO (KU-NVAP) S &83ste] 7|E ZAYE Axs
Yy AEete] A Ade] dis] vlw P EAS FaEitt. 1gla vigEy AEe] oy
& dALo g A HY e o EAS Auny] 8] gl I viAe A S
geto] 1 ARE FAEAT. iHd Ak A5, dnk FAYE ARRY & PO
2 A3 ATy g5 g 7|E ARRT 25/AE AEo] 5% Aoz e
Wk, =g, AT @ aFn g Faa g B 939 gho] SR web #Eol
Bache Ao yeigton, si=e] A Hohe g wel AFu ¥ u5 g
T gl g2 wfg- 9k vhgS Bl 2 AFE FE 5 vdEd A AA A &
w/3E] gk Thol = gjlE FEeke=dl dolA aA A B " 7 E AEEN E8o
beshe, do g A&EAQ HE JdxE 25/3E AFE B A5 sde @4
ANRE AEsH7] A3A B A7 o] FojHof & o ® AlnET)

=l =
oA #RAEsedTddd Fae Fedded  CANE AEAsd 8y7%
W9 A Ao FaEEy
Anes

[1] Paul J. Remington (1987) Wheel/rail rolling noise, I: Theoretical analysis, Journal of the Acoustical
Society of America

[2] D. J. Thompson (1993) Wheel-rail noise generation, Journal of Sound and Vibration

[3] D. J. Thompson (1996) Experimental validation of the TWINS prediction program for rolling noise,
Journal of Sound and Vibration

[4] D. J. Thompson (2000) A review of the modeling of wheel/rail noise generation, Journal of Sound
and Vibration

[5] Sato, Yoshihiko. (1976) Railway technical research report - Study on high frequency vibrations in
track, The Railway Technical Research Institute(Japan)

[6] &5 (2002) FAHE Ax FIE AegesB7tel i A, d=agiEe e

A o) 3] =54, pp. 911-916.

AAE (2012) A= A9 F iAol et A+, A weshs] FASENI] =i

Coenraad Esveld (2001) Modern Railway Track, Second Edition.

[7
[8

ot

]
]



