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A Study on Effect of Vibration Reduction with Ballast Mat of
Ballasted Track in Tunnel
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Chung-Jun You

Abstract Due to the travelling of the train with high speed the period of maintenance activities of the ballasted
track is coming to be short, and more from the residential area of the ballasted track tunnel circumference the civil
appeal is increasing with railroad vibration problem. To reduce the vibration problem and a maintenance cost
establishes the ballast mat in the tunnel within part segment. In this study, to estimate the vibration reduction effect
of the ballast mat we have done a comparative analysis with the vibration field test by the transit train by at the
ballasted track with ballast mat and the standard ballasted track without vibration protection in tunnel.
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Fig. 1. Vibration transformation and exciting frequency domain [5]
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Fig. 2. Structure of ballasted track with elastomer [5]

BE QXS A9 AY A-F ulgo] Yol ER o
T 1-2712] AEAE AdEstel dAsHA Hrt o] ff =4
A5 I iiatolo] HIZAE dEE ARt B

A B A= AL 7HA ok 8k Rl Hdel W
¥ 9 =AY Az Rz, 54 ug a3 Ags
o5 & nst BxgE —fé Alolel wh=t AF &

=, 315 Aa9et S A, TERAAS, A
AL, d7UEESE 2 B 1130‘ 4SS 2T ”Jé
3h= HIEtAE i E7F AR ET ok oldt BAEA T
FAESQ] vHEAE fEs WL E A% £35S vhets
E nEQ wige HAEHE @5 AT B
ofsto} Apzdo] BAtgtat FAlof 70?1 LH P& 7
QA A AF ZAot DAS AGE A2 d o

o,

)

o?}:m

O,
=

HN

2.2 HY}AE OjE DAY

Zhol-Ab 7t FHEE U BlEtAE WjE AR 7ke]
Z& Fig. 33} o] g Y-UE-AZ A -HEAE giE-1
Hto 2 glo] glom, o] AL Fig. 49 XF 2k ¥,
A& T8 1 A=A 3 A2 7HEsl] 131 A%
BYE "HAR = Qlth

Balast mat

Fig. 3. Structure of ballasted track with ballast mat in tunnel



By AUSSHES AIUSYUE Ag § TIF ME a9 Gior gy

F(t)=F scosuwt 2()

I,,.,J

Base

Fig. 4. 1-Dimensional modelling of a ballasted track with ballast
mat

Az A9 ~2¥ 2doX ALES A At
& TEYT FLE2 oY AR Zo] AT

mz+ cz + kz = F(t) 1)

A ®
fa=1V1=C ®

7= V1+(2¢r)? @
TV a=-) +(2¢r)

71A,
m: A=, A2 9 A343F9] AHke]
¢ : HIEAE o|E Z-A AR [Nmy/s]
k: HEAE ojE AZS AS[N/m]

s

¢: Y (= 2m)

r o A (= LL)

fo
fn @ 7H2 Fube[Hz]
fo : BIFH] ZRAF4(Hz]
fa 0 A4 DGR ERHz]
T, : ALgE
F(t) : 7139

o] o A& (%)=
%) =(1-1T,) X100 [%] (&)

O]D{
AAHDCLRAET AVE o2} 2k

AV=20log(1/7,) [dB] (6)

2.3 H2IAE OIE USM20302] i B4

ECE DR R S R PR DR
A % 7ha Skl wet we) trehdeh A Gl
L AFLU7} 248 A5 A ATt AN 2Tk

UITEATEEE A12d M1Z 200909 169

FRES7} 2 A E A3 AL A A
9] T2 EAANE of/|3tEE HigAE jE AF A] 7}
Zuko] Yok oha} vpgtAE ofES ME B4
A Havt ol

B ool I " g dF 7o 3 9) LS22ton
9] 353} 120~200kmhe] $E8 AE HiEIAE fjER
A USM20300] A= ek webd A5 312 0.02N/mm*2
k25 H3 115mm x 115mme)] BlEtAE )= USM2030
ME7} A% m=28kg 2 FAH FHIH A S
Z3lo] Fig. 59} 22 27 A2HE A9, 343
Zol 93t 4 AR A Fig. 60 Vel 24| 25 3EF
AozBe 7+ T-FHES 26.0Hz9F 7aln] 0.0459) gHe
TF3toich o|2HE FEshE AR AZFH A k)
748,743N/me} 71 AM4x(c) 412Ns/m 2] ZHe AkE 3l o,
4] (42 K Fig. 73t Z-& A TAE Yehygich £
A9 Atz A F017 315 2dA AE F AL 36.8Hz
olel 7Hd Fut oA 7 4= Uk

tlo X ol kI

F
L[ 1
m : FFT
Eaﬂast mag
v,
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