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ABSTRACT

KEYWORDS

In the case of railway facilities in cities such as a railway station or a bridge, the
significance of design for reducing vibration and noise is getting more significant. The
vibration control solution is in need especially for an elevated railway station to block
vibration of a train and secondary noise effectively. Even though a vertical vibration
isolation device is able to be applied effectively to railway facilities such as elevated
railway stations which transfer vibration directly from a train to a structure, the
development of the vertical device is much slower than a horizontal vibration isolation
device. In this paper, a vibration isolation device using wedge type friction material
which is currently developing to reduce train-induced vibration effectively is introduced
and test results for verification of dynamic performance is also presented. The vibration
test on a concrete structure equipped with the developed vibration isolation device is
conducted through which the isolation performance and dynamic properties are verified

and needs for improving the performance of the device is identified.
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(a) Model view (b) Elements of test specimen (c) Test specimen

Fig. 1. Friction wedge type vibration isolator
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(@) Test excitation load (b) Load-displacement loop ®)
Fig. 3. Test load and load-displacement relationship
‘ m\ . -V Table 1. Isolation device specifications
7 Items Value
Size(mm) 250(B) * 250(L) x 215(H)
Friction coefficient 0.15

Sping stiffness 564kN/m(center), 1,725(horizontal)

Slope (S) 1.0
Capacity (ton) 8.5
Max. Disp. (mm) 27 mm
Fig. 4. Test set-up Materials Steel, Coil spring, Engineering plastic
B 50
L 50
60
= 50 E e
E 30 E
20
20
messLre 10 measur
10 i
= = =designvale - = = Designzlus
0 5 10 15 20 25 30 "% & & @ 4 0 1 2 3 2 5
Displacement (mm) Displacement (mm)
(a) without pre-loading (b) with pre-loading 20kN
Fig. 5. Load-displacement relationship of test result
Table 2. Properties of device used in the analysis
Displacement (mm) Force (kN) k
Classification eff EDC B
d, d, k, F, (kN/mm)
Test measure 3.968 -3.957 51.572 19.786 4.011 114.703 29.0%
Design value 4.0 -4.0 51.342 18.905 4.055 107.830 26.5%
Error rates 1 6 3
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Age A% HFo] gt 2ANN W9 Bmm 7R AF CaseSh H3HF KN £ANA Smm WSl 714G
Cascell thah TG Fig 55 AEHFL o18F NFARS) 2HS A8F HNFAE vnF Aoleh 1ol
A OlEA ATEYAE 238 ANAIE AT Ak B UL G E & 5 ek Fig S0 DAy 97
& 54 229 A5t ZAUE Table 20 ANFHOT, AU ol BYTe] QA7 3%0lHT T A& AL Hels
ek o ABEYE /1Y HEBES ol§F PAFA YT o8 Hol BIFL FAT F ov], AFYIY

2 o18F BAFA AFEA R A5l U BHF DA 5L F 5 Ak
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(b) Isolator and test zig

|

b St EE AS/HE XY Jl8 Y

Hixl j|5* AE] E_ly.lsual

(@) Test set-up (c) Reaction block and Isolation system

Fig. 6. Isolation system test set-up
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Table 3. Device specificacions used in the test

Classification Friction coefficient Slope (5) k, (kN/m) I?h (kN/m). .Device static
Y (Center spring) (Horizontal spring) stiffness (kN/m)

1st Test set 0.15 1.0 564 1,725 2,289

2nd Test set 0.15 1.0 1,136 1,131 2,267
3.2 AldY A =A

AEe s 798 2o WAL g AsAES sl Fig 63 o] Audh w9l vpaAr)g %
2 e EZFE B WANLHE AAstal, FAYE BF AT Tl 7] ThsstEE 9 M7 -5 4
250kN)E AAA AT EPERIA 2R S etTA] 7kl o3 AA Fojedo] BASHA =R F 77k 2
ZelE BEAeld] MEe 4L XA Gkod, A Y AAuFe] By FES Sel=s WA,
125ton &) FAYE &5 WAA|, g & ASs] AT ARE Aas 2ER AZst] oS wHue] 13t
Aok ABE Aele 2Azke] PPN HUAA BYHE W 2HL 95 B4 Load Celle BASYW, T
25 A9 Suo] meRAsHe] HehsE AZSY) s LVDTE AAsah

ARl A48 AFaF e Weldl P AANE A8, T AFL 288 Z Y cased T4
stk 232E B2 AFoz A3 27AFL 1Bmm o|RoH, WX MAIAE neisty o $)(10mm),
TS (emm), 22 WHLACmm)E F7HHY ZRIES Aska, fA7HE7IY s sty 7R eeE 2483
o R RIS BaeE B8] Ase SAAE PA g et A% As A 1Y) dvd ZaE BE gl
ojAo® QI THo] TASA] FrF 7] WAE HEstslon, o3 21S T Al Casex Table 49+ 21

Table 4. Test Case

Excitation conditions
Classification Frequency (Hz) Excitation stroke(mm) Initial displacement Remark
(mm)
Case-01 20
Case-02 3.0 10 mm 1 mm
Case-03 4.0
Case-04 2.0 .
Case-05 4.0 6 mm 3mm Displacement
Case-06 6.0 causgd by the
Case-07 2.0 weight of .
Case-08 40 concrete blocks is
13mm.
Case-09 6.0 5 mm S
Case-10 8.0
Case-11 10.0
Case-12 12.0

=
Y EM

3.3 AlgiZn

Fig. 72 7MA18 ZAR2 £33 sf5-wglo|gs
Q)
=

Aolth. Egs. 2, 39 A%
Aoz wpdae vpaALE

H}A] A

PR ThEASE 452 A9 o )

39718 PR ARl AT Ak 2y A5 2 vhasEel wel W
sjo] AIPAAs 2ol MAHHL A Bk 13, 24 AY 719 AF Aol= FAG AA0E 79
Azl SAHAETE A dehor], A%

). 10mm , 6mm Stroked] Alg ZAIE A EH, 23} Al JHEA & 9 F
A A Holal ot mpEFEwHe o] & 13 Al Ao HAFEE AFo R Qs o|EFAe Ity
e i) melAn glonl, AriHow AR shelel e 24 AW ATt un M ASE nel Fu At
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(Kinetic Friction)®] ¥zo} Y& H (Stick Slip)FEl o] Aoz Adte, vpazts A4S S0 23F AFA
= 1A APEY e o] Ak 53] 13 A1 12Hz9] AlF Casedll A= vkt Aggo] Aujaoz #AA
ogAFo] oA ot ASo] BrtstAth whaE o83 AH7|FE A&t & uf wiEA] aEojof & i
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2k He@2mm) 7HIA
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e

—= ol

2mm ZHIAE M 12} ARl M= 2~6Hz7HA] 71kl tisl Ao QA rE HAh Sksitt 8Hz o) %
Al SEEA7E 2olE90er, 23 AldlME 8HzollM AEeHe] $FE AR SldAn o WA 2FY &
Frot Aol gle AoE FAHG Table 5= AP 2AE EUE AL 7 7sd ol w3429 deoltt

Fig82 A|@dat25E de 7 &4 WZA Y 57395 s7htavle g Exoltt. 4 A2 HY 713
ol & AFue] ATRAFANM A 2R} T4 A R FAdes FASH, AeFo] Aopdes T4 SrPHIH
Fa7E A4 2A EEE e 5HE Holal luh X3 g Fo] Aopdes Ee &40 i A=t SUHEH, Al
25 IFAFFHNA BT FARIE ZolEe SAS sk B 7 AZH | P whe} vpEEe] 28
ke MYl whE WitEe A4 o2 AoE Addn ot AL 2R AEEHE WA HAde A2 F
g 7ol fAH ol & Aow AtEn 3 AxZY o] A wet WA FHZA ] A5-Hr AHF oF
2ufoll A 8ulf STHHAT. 3 AFo] AAFE FAASIFECl A TS AT 2ed SR Al Hls)
AEB7o] e o] 22 Aoz yeiyth e84l ue WAZA Y AT 542 17, 24 APl o4 3%
< Ho, viEH 7Y WAFA 9 17 SAYE €+ A

Fig. 9= A@2a258 71 #9327 JAEeF2FH 7R 28 ALteila,

o]-&ato] WFA| A TH
=7 AdellA o

& B a2y
7]

2 Zvo] gtk T 14 22 A9 ARE Bol vhAve] A8IE WYY JFL bEd 2 5 ook
Table 5. Analysis of test results and specifications
Classification Case Case Case Case Case Case Case Case Case Case Case Case
01 02 03 04 -05 06 07 08 09 -10 11 12
Stroke 10mm 6mm 2mm
Excta |, 2 3 4 2 4 6 2 4 6 8 10 12
-tion
V(mm/s) | 40 60 80 24 48 7 8 16 24 32 40 48
Keff 611 | 544 | 574 | 88 | 750 | 790 | 1585 | 11.80 | 9.00 | 988 | 1442 -
Ist Dir;f;“g 044 | 052 | 044 | 055 | 051 | 052 | 062 | 062 | 070 | 066 | 068 -
Test
Surface |50 | 905 | 240 | 202 | 202 | 202 | 191 | 186 | 192 | 188 | 186 -
pressure
Keff 476 | 454 | 371 | 538 | 551 | 559 | 1269 | 891 | 752 | 571 | 730 | 14.28
2nd Dir;}i’;“g 040 | 043 | 045 | 050 | 043 | 037 | 060 | 058 | 066 | 055 | 068 | 070
Test
Surface |\ o5 | 939 | 113 | 121 | 124 | 135 | 115 | 116 | 119 | 120 | 123 | 117
pressure
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Fig. 7. Load-displacement relationship of Test result
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Fig. 8. Isolation device characeristics for vibration environment
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Fig. 9. Isolation device characeristics for vibration environment
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ok 2El&H(Stick Slip)2 2818 ES 7FAZ 27t glemg W] AAA] ofd tigh 1n#7t wt=A] st
@) /Mid BAFA Y Fa AAJMY T AARY 5AdYS ATde T 2xP Y AR HrERY EATS
freshs FH2zyo ZFAnlel uet vhawe Agahs kel DeEpAn, ofd wet AR 5 2 74
Hsh SA4S gttt WA Y ozt SAS o &3td WA W 45 AVt e seg dddEn
(4) PHEE A4 PAFAE AFo] F AFHFANA dAF 57PHE 3R RIS AL, FFe] e AFFNAE
Al=R o] FEAAFAET) e Tol 7R Aol wheh A B AR EolE=e SAS se AS gt
() BIFA = 7RH e g9 AFo] AoldyE T2 A% A7 SVt 4FE Holv, 7R S50t 71
B4 Ao EAgke] 94 oz gHE 5AS e S Atk
(6) BRZA e W AT 9 AT AAE AdiMes AF vk Aol dasin, vkEAe] EeF 54 siotol
FTadith 7H &= g JEHE o uhe vpEAIS] wistel] g FAshe FF 371 dTE Skl F3E ot

o] A7 2013 E FENFHN/|&NEY ARredTAY 1At F2E AF/3F ARTe Ao AaEl A
AN E : 14RTRP-B068875-02)0] ©Jate] Fad A7 Axfoln o]o] IA=HYTh
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