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ABSTRACT

Generally, countermeasures for the train-induced vibration are divided into the measures at the
source, propagation path and receiving object. Among these measures the countermeasure at the
source location is the most active and effective one in the field of railroad.

In this study, the effectiveness of each anti-vibration measures at the track(source
location) such as elastic rail fastener, ballast mat were evaluated through the comparison of
acceleration level, insertion loss at the installed locations of each measures. As result of field
measurement of vibration at the railroad track supporting structures and on the ground
nearby the structures, elastic rail fastener showed vibration reduction effect of 45~7.3dB on
the concrete slab, 1.6~3.7dB on the ground with the train operation speed of 80km/hr. In the
case of ballast mat, the vibration reduction effect at the concrete slab and on the ground
were 11.9~13.3dB and 6.1 ~7.6dB, respectively.

1. A&

2x 9 Astde) diFs ¥ 1452 dd 2AH= JAFEAT A wdet g dFA
W AFAH EAE BN AHGE ASAL WS AAsder @t we B AFqME IF
Ao JAFAFEAe= MEP 42 e FAPE T PIAZ TS FAME
FAZEA S Wrkstazx BAANZTE A APd OO0 FAHEE Agd A
AndA AFEHFE R EHE FYA

o

D o

2. B3NP F/EAMES) BA
2.1 ¥ 3T

HBAAATE A8 Aag el Bzl =(Resilient Pad)E 2 ]3}04 E4og AdHE AEge 7
ASEE ndd AZTE PAAEFY) BRI FRHYoR YAP=9 FEA(FEFANE 2 F
HEA)H Ad7e AAA FH$sHy WA= FEANL ZRHZ A5 FueEH ¢ B
o ue) Wsieg WA= AR A= BEE FHAHEE S5t 4AA A5FnSs L IF
AEE AFE NGRAE FxsE Qo) vl wd WA= e gaty YA, AEeE b

* @RUEIEATY ANATEY HYUTY, 3R
» o PTYEAEATY AHATEY AYAT, B
e GFUEINLATY AUATRE FYATL
s BFUEINEATY NHATEY A7
- 375 -



2484 digt 2 i7g S4 @ 4FH AFYAE nesd dAse AL .84 ok

22 ¥ARE

AsdolYt RrtEE] HEHE ZIYE AREAAEY A ABEA 98 7l23Q
AEAQRG 3713 AFAZE ngdot s B9/t B ol 2L F71HQ #Re 94 A
Ang, dozd, e, deold, Eg$d8 59 4247 de ALHT oy dA4E
FRAFGeIddA FFHuE] Fn PRGN E JEFHAIRN 2 ¥ ZsHdanEol
T2 ALEHI Yt ol BAEE HFRGE A JHE B EHoE Go| AL
Hdzl W&ol AsA ¢ Zo] APEYEAdE AN AT A € nAFRdE Est
Ao Aoz 48id v U HIdqE WP 2 FEAC FAH E YA oj&82 o
o} A dwtF o 15~30Hz 0189 AFde JddAME EAot nulsiy wjE aje FA
For A E JEE FIFANNVIE g 897 JAFENY T v dFsdE A
F8¢ 240t Y 1& AREA FAH A ZgLFedEd $AEE NFTHE 25
123%1-

a4 1 PAvE T3

3. AFAREA
31 EARF FA/EY 29

£ 7N 398 3FARERE 2318 W B71) QM 29 20 M AFEA NaY
3 39 39 JFEH Aedd sl 4AHAT. 2P B, FFY ATl AREo] A3 W
FAF 998 22 BZE RANIER old ARHES 1~1000 Hzol HHAE 2AE & A= EEASE
o} g3 n ARRRAY V] AREE FPAA 2FEqde] AFUEE Y38 w2 FiEHR A
2707} vlgEiARE AEFAF WA 1~200 HzolBA4 F20t Hold /I EAE AHR3e 348 4
PP, AR 5L R A F737F6lo) A Hoverload)7t BN F& WAA FESA IS
FRANNEN 3378019 JHENE dAsg e Y 62 AN AAES 52 I ARHE A
FAEE 715AE o83 753U

24 2 dANESY A2
~ 376 -



£ AT dityos ojgHa & FuE4AE Q) Fast Fourier Transform Algorithme ©]
43 AESENE FPdgen AFEAH L AFHLHINE 8 Z2aY9L ol &9 1/3 =
ElE Wiz g3l AEEAYIE s AE4 =88 (Vibration Acceleration Level
VAL)E %9 E&%S dBE2 el Aoz o}z A3 e}

VAL = 20 log ( AA’”“ )dB o))
o] 714, A, CABNEE @09 J)1FA (10 Smf sec?)
Arms P gAREY EE dRA

ATAZERE FAANFFG o dAFA 33 AFHESEHE(dB)Y Aol Agl&4d
(Insertion Loss)2 Yebich

ol = A HIOLEF B2l o o e
(Signal Analysis) (Deata Process) (D=t Cutput)
e . = e bl g

a9 3 AEEA A2

dAPA SAHE AE L FHHT S AR AF AN FAPY(FANEF, A
ME)E A4 @d dsf AFSFY £ EHE P59 YR E AFAREY S 22
o AEATTRE FAAZTY BE FEY O00=, #AWESY 3¢ Ad anasmolrt

32 #AALT

FAARTF AFAZEHE BARLA FHY O00RAN FAMETF AF /5 dhal
FUT AYLHCI8R1F, HA2PE W] SR, 60, ko) E 242 53] AFL B
Eo EFTFEESN RFSHRAL AnHE AF4EE 23 WhARen ARAESAAA G
PANLT YAREE 29 49 R,

HYXERE AAH

39 4 388 O00x &FA49d % AFFe $aMET

AAH o2 NPLRS) FASES Vkm/hr 748k wet 2B RE A
AA o 2~10dB A=Y & We WFFE F7hE vEhien mztaiwn|
- 377 -

e
2

x @
0



3o Aute) FEAGe] 71 A2 BRAY. TYAANY ASBAS oty 4 Y= wHY
¥ 3 2adE BRANE AT A F UPE YL, A, 22 £08 k& AFFEL v
don zze NgAR FALES ¥ 49N AFARFE F1, 29 59 2o

® 1 SAAZF AT A/F 7M&=849(dB) WA

N & 7H = e W(dB)
584 (i) 2R NEE re
) 122 1155 67
248 & 1264 - -
) 1316 211 15
0 73 1093 80
2 241 60 1230 1164 66
3 | 2z ) 1%67 1194 73
3 253 ) 1174 1106 68
8 224y ) 1243 1197 46
) 185 123 52
) 74
Ad(HA) 60 56
) 63
D 919 &2 67
% (i %7 911 45
) %5 ®B5 60
- 0 ®B7 %0 78
;f % 0 917 28 49
2 a ) 1016 %1 65
3 ) 7%
N 243D 0 473
.. ) 655
5 n ) 4 782 82
@ 29 716 53
2% 2ol At ) 8Ll T4 37
Ho 0 544 520 24
2L5m & 56 539 28
ojd A ) 613 602 16

Boymy oy

]
8
A
z
3
(B}

-

=] P XA
&394 K| ]

a. 40km/hr 3 b. 60km/hr 3 ¢. 80km/hr 38
Y 5 548 AEANADF

T

5 ®0xnn, 91 9 | g " 80 m, 58 B3
= = 60 o
El s "
5 £
g g ) r
< S 2
£ 2 g TR
Aty - A¥N | ]

i . EE P ; !
g ¢ 2 3} 4567 t 2 )} 4567 2 ) 1567 = 2 3 4 56789 2 J 4 56789

14 100 1000 1 10 t

1/3 Oclave bund cenler (requency, Hr. 1/3 Octave bund center [requency. Hz

a LYFE FZAY b. ZZta el A 21.5m HolA A ut
a9 6 Fued AEEA
- 378 -



HEE ARG NP Ao 15 Selads g A0 2P A2ATANS
9 2

=y
o AlF d-F EF 630Hz EHQMW ‘%‘QT-4 *é-‘?’—g_ QE}‘}F’}. “’Z%SH'MW 21.5m “.‘4._017"_‘

, AEE AFds ddoA 00~49dBY AFAHH AlF - F BSF 26Hz gl
AN gdFds 4EE UERH

32 2@V E

BAMES AFAZaARE Fo4d7] At Add AAAZIYE nF Y sHdEs &
gzgatold] EedeAde] LAWMEE 180m AFstAct. FHEat d&AH BAME AT
TR PN FRE FA FAsH e, SANEAFT TG v TR o)A AYE 142mo]
o 728, Ankg, SEdA) gl e ST AFaY 2ol AdEdRN AFAZAAE B 2

o viehdct
15 WIRE NET2 L t A2
__ EfpEEsEpen |
' _ ﬁ = U [
ha o e CH —
I8 7 AAAY 23T
2 AR E ANFFLE oAFFTY AFrEEE
AZ7EE 73 Aokg 2}
2@ JNE & 1A & INF 1#
o|A]E A D] A] A O] A] A
239 7 | 7 |V 32 | 32 | Y| 2 | 30 | PR
= 1360 124 36 1382 1329 53 1334 124 40

LAY dab | 1049 916 133 1082 %63 119 1048 2.0 128

2Z7]z Au %64 88 76 R05 B4 61 62 818 74

Atd ansan PAWMEAFTY JAEAZFLS 29 8% Fol ZFFFAAE 119~
13.3dB, &ztatd A Im HojZ A Be-dE 61~76dB7t ARHE AE¢E ik ¥
AR Fahed AFEAS AHRA(AY 9), FAELY AEFTZHo ¥ AFYd = e
A gsten 8~40Hz FaFdldel BT 10dB |8}, 6.3Hzeldtst 50Hz °]d9] thgelA
10dBel44, 53 F 34 500Hz9] 3o 2374dBe] =& AFAZE A

- 379 -



=2
P m BT e
D W2 E X8

insetlion joss[d8]
H
i

HEXUH(dB)

"0 |ll’0 lD'ﬂD
1/3 Octave center frequencylHz)

a9 8 AT AEARF , a9 9 F5E AFARF(ZZFEN)

FARHEF AEFY oz A FFE 000 FAAZT, AP scaaxme B
E t ATALENS BYstn AF3AE 9 3 dg 2L FES IUT

o WAANBTY A, AAFY &5 80km/he] A F, AFFF SHEAN 45~73dB, AuteA 1
6~37 dBS) JEAREHE Held

cubnES] ZY, AFAF SH:EAA 119~133dB, ZH7E AF Im Gl Aute] A% 6,
1~76dB9l AFAAELE 20

¢ AFERAA Az gloiM e FIPP L AETH_Ee] FEHEd M WYRago] FPHE
HAHY A2gezM B A7FH, FAAZ T Hls] FAMETL thd & AFAREALE pYt

4

1. 3FAXV)EATY, AE 48 - 7Y &3 A7 4, 1999, pp. 215~238,

2. U. S. Department of Transportation Federal Railroad Administration, High Speed Ground
Transportation Noise and Vibration Impact Assessment, 1998, pp. 6-1~7-5

3. Hugh ]. Saurenman, James T. Nelson, George P. Wilson, Handbook of Urban Rail Noise
and Vibration Control, 1982, pp. 4-1~8-108

- 380 -



