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Experimental" Study of Vibration and Noise Reduction Effect
of Railroad Vibration Isolator
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ABSTRACT

Vibration caused by railroad vehicle including subway train running raises a lot of problems
to the neighboring buildings. Therefore lots of methods to isolate the railway vibration have
been studied and practically applied to sites. As one of them, specially designed vibration
isolation device was installed in the some section of Seoul subway. This device is installed
between the rail and track slab. Because the process of installation is relatively simple, this
method can be applied to the existing railways in servicing.

We measured the vibration and noise to check the effectiveness of this device before and
after the installation. The result showed that the vibration level of the slab and platform was
reduced to 7 - 10 dB. Expecially high frequency component was reduced to a large amount.

From this result, we can conclude that these kind of devices are useful to the reduction of

the railroad vibration, expecially the high frequency vibration which can cause structure bom

noise.

L. HE 5 AZ) G% I A Yo} YA o] w3
g, a8z RAste]l AdHzZ2 249 EXg

H2 gEA A9 dF 2% 902 AsH  £o] fEs oA Aoz 7 ddME
o] o} 2% HFE AAsH: Uk AL AR e FYAM AstAel A= £y
HA So o UEIE $ud vistd 7|3 12 glul B3] XsAL @Eo Wy x4ilg
or Wwe 44 FEHL BN Qo T2 ¥ AIEEE we £yHEd A% FY F 24
(F)d oA B VedATA § Nigo] Aoz MmEe] AF xNFgozr §
F)AEAN ARing s WAk Wk g AEE E

e AT VES Fuss] HY Petol

-1373-



ez d7He %31 44 FedHn .
a2 Fe sz AE Askd 9% T3 AU
AS &y Atolod E5atA Azd 23 A
g NFSHAT B FAE 2 yRe A5E
F4Y + U9t VHAE URsL Yo UF
9 Aw s A AL DA AE 2
Bl ZAY 4 gt P22 A6 doh B N
J1Esl dzol Muy Bud Agez
& 24 ANY + e Aol Utk B FAE
A S exEdYeiol FAH AU A}
£33 glon 28 ueke (RA=ANA 4
4, FW 2R @ % Asty ARFhel A
Aol Uk o FAY AF Ae 458
#7] A%kl A A% 23H FUELER
o QA P TN B Ax AT AFY 2
% F4 A AE ¢ 2 22 2AF WS
% £8¢ 24, vastdch & =2 e 27
2% g8 YANLZAY AF L 284U E
ol B AE Egela o

rr

2. A3A AFe) 54

2.1 4uArg

A2 da 534 2AHE A AFe) 7w
AEo mAE Ggol e VAo A Yz
o AsAe TR A=A £ FAE
23 %L HAY o)y AL o] B3
g o Ao 2 HRH L BT T o] AL
Fig.1s} o] M2 3z23 xue %3 Fv
Aoz Azdch o] AFL AE 2L 1 YR
AgolA AR AHE FAY, 2gFrEAE A
FAA 288 PAEd 8 Lo
a2m AE URE Fulel 35 ursA
U, A% Aol Wgol F2HQ 48 27
g 4z g AEAF P DB AL
g 99¢ & 4 AU

Q
e

1) RE/AE 7179

2) g A9 £99 €Y g4 A%
3 dd olgm B3 AF

4) 49 sHH A%

5) 71¢€}

E

Weel Irvegularitics

vV
————

Rail rregularitics
/

Fig.1 Mechanism of Vibration Excitation
Transmission

22 A8 A% A 93

7h AEd W3

AFE qAL AF T AANE dAsts o
Heg 243 delt, Ax AFA AL
g 5 e A5d g¥og dg Age gy
$ Uk

1) xrgel A%t

2) dde st

3 AE R Ade AN
4) A ol g &

5) A% &9 £= A

471 vieh e AEd uBS FANE sty
Vg 28 diforie Xy ol tHE
F A v1E &9 71BAMY APE F e
Wetolw A wg3 @A Y EAH
Eakinia=s
oM A2 gy
A5t A2 ¥ FEeo Augd"gEs B2
23X o]} Rubber Pad® 9 €4 EAL
3t zFo] £ Autoez AdH:E AL F
E Yol A% Ao AFel AEF wHY
o 45 g sl B HY - AE
- Ak 98 -HY FRE - FE AN -
94 JE Fo2 &xHor HAEH S #Hodd
olg e wiA Alolo]l HAHF @3 AEE ALY
3 ok AAR HdFd A0l g FE
I AE &HE Alole] ¥ 3FE By} AHEH
712 &3 e AS AS EYH o F&
HY £ZY EE 15 EEE AYdd #a
3 A= St

ol Ay A= gy =3 AF £33y 4L

e
Ko R
E3

. ol

L2 =

-1374-



Fol W3 HER F AYPY £ Y+ el
o}

AZFoly EE AgdA nag &+ e Ag
A2 dFfyoze Awy BHd FIRE A4
Rubber Pad& ®lZ 3 7§ FAZ 7t Wy
€ 33T = Ao A= gy 94 s}
55 H2H & Fugo AFd AdF FF A
+Ye HASH Rubbere A AFo] o3
MR del gln nFa AFPE FAd o}
F BdAolnzg FL& AN d4EY gEFH
l Az AR dAcze @AHANE, @4dHY W
ARERZ AE £52W3 Fo| gon oE
< Z+z} d-§ Fig.29t 2,

Weel
°° Elastic
Rubber
Elastic
Rubber
Weel
/Q E_ X1

_—-Rail

——— Elastomer

Peer

d) Elastic Sleeper Boots

Rail

e) Isolation of Track Slab
Fig.2 Active Isolation of Rail Way

1= R I

AR AL Y din Ad F=2 o)
dojx @8 FS INF W g g 1§l
Ae T $FozRE REss diezy 3
E AE §3 2ol MEY A Ax A2 o
o] utgz & AS NAY $ Us Wetel
koo WHe »F s diy Ao R
Rubber Pad% ¢l @A AME HXA 8o =gty zEF
o] AEE AHeHE AL AdstE Yol
23 A ANF AgL g Fig3sh @k

Building

777 /Rubber Mat

Tunnecl
Structure

T Elastio
Isorator

a) above Peer b) on the Tunnel Structure
Fig.3 Passive Isolation of Building.

18424 75 4 4% Ad A7

2 Argel 349 1'%"&%1";58@:9%131 Y4e Be
Fig.49}. b 3w : - o i

Fig.4 Configuration of Isolator

-1375-



B A= AR BUolE, &% FYolE, ¥F
A2 BA, M LT a2z FUSH o 437
T2 F45H0 3. A% EdoEdE #Yo)
I1R3HE FAL BgozA YL E3o Ay
d AFe 3F5E @YnF FEHA 2 A
gAY, 84 nRE AF 83FdA 24mm9
43 A F& = HY 2F(Natural Rubber)
22X AL Aade 75 e 99Ed. 53
A EAE Eol7] HEA wid BeE Avolz
71 gdz A=Y U AFd Fa wAe
} EdolEs ©4 Y 23 d % o)

AXd A= 7158 @2ey 3
olEE WA AFE T Agd &F
e AE g2 A e 715

ox

S i we o

!

Jo & o

o g 4z m

ot
2 AX9 WE F2E & Fighst g

Upper Block

Rubber Cone

Fig.5 Section of Isolator

& ZA 9 4 dde 9§ Figést 2o

Fig6 Photo of Isolator Installation.

4 24 RE AAAA P AAEY

B d7E A&E 454 FUYE

BAMBZA BAFAAS BANPE LA 2T

AR AEA2EE SAHRYG

AF&F A E METARION PV-85), ZE7)

(RION VP-26C) 4 F34 ¥4 7)(RION SA-7)8

AlEEAR FAAHS ARG AFE 2 23,

A €dE F¢ £ HEd ImAY EQLEo2

dAc 28R, £8E vlola 2 ERION UC-),

%% 71(RION NH-17),Sound Level Meter (RION

NA-20E)& AM83tq HAREZE Ay 2 24 &

#F, A2GAA Im AHAM 2823 E 34

o &4 WHe gy g

D &3 A ¢ HAAZ ZSAA Steel
Block #3, 2 9o 7}4 % Pick-up &
Magnet Adapter® 3

2) Pick-up ¥ x, v, z 3¥%22 &A%Y
3% AE FH.(X-A2 43I, Y-y
Z-748 )

3z Fed A% ¢

4) A5 847 &% € Peak Averaging3l
o JAF A5 Fug Hog =4

5) &84 A% REE L. 02 349
8 259 Hug 27

6) ERATJE NEEAY], 284 vy, A
HAdA ZUEZ &9

28 2%, T4 24
r=

e

o

ELRLELEES BL

¢ XNEEHA A= Table 1
Table 29} v},

Ax&ety 7243
Axgete Xug
A AzEGE Y U
EdF 2%

H EYE Xahg
ZYE YU
Ansetr 29
HAxEets X9g
AEser vy
EAQE 29y OFTH Z948 Xug
EAE YHUHE



Table 1 Test Result of Vibration before and after Installation of Isolator

N Before After VVAL
°| RMS VAL| RMS VAL
e 2| @B eV | amy | B
378.8 | 2019 |
@D | 416.1 1372.0[1114 _l_lﬂ-l_lliiliﬂiIZM.Z 7.2
321.1 ) 168 7
366.0 | - 1109
@ [ 3490 {385.71111.7{ 1303 1106.4{1005{ 112
4422 78.1
4239 118.2
® [ 3805 |390.4(111.8{ 1353 j113.6[101.1] 107
366.9 873 |
40.5 17.8
@ 475 (458994 | 122 ]162|842]| 152
495 185
112 4.9
®! 139 1130823} 63 60 | 7561 6.7
139 6.7
26.3 6.6 .
® | 159 |186(8.4| 102 | 80 {781 | 73
135 7.1
401.4 1 1722
@ | 3729 |391.4{1119] 1915 [1715{1047] 72
399.8 150.8
414.1 264.3
3939 |419.6]1125{ 1929 |206.4{106.3] 6.2
450.9 162.1
361.9 1035 |
© | 2728 [314.111099] 1383 [1449(1032| 6.7
3076 1929
68.4 313
@ 690 {7611976¢{ 319 [306|87| 79
90.8 287
35.6 116
| 322 |31.1|89| 147 | 1361827 72
255 144
34.7 8.8
@] 324 {340(96| 150 [11.8]814; 92
1 350 115
Table 2 Test Result of Noise
=3 SP?‘efore SPI}:“ =S VSPL
[+] 7\ )
A dB(A) AVG. dB(A) AVG.| (dB)
90.3 885
92.4 86.4
Al A 92.3 918 89.4 87.7 41
91.2 88,5
92.9 85.8
92.2 88.3
’ 92.8 87.8
%4 92.3 93.1 90.4 896 35
925 90.7
95.6 - 909
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