239E A=Y AY By BF AT
A Study on the Optimum Stiffness of Concrete Slab Track
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ABSTRACT

In recent railway construction, the concrete slab track is getting highlighted as main stream in track
type. However, it is the fact that there are different opinions in selection of the optimized spring
coefficient of elastic pad. In this study, the performance of vibration reduction in different stiffness of
rail pad for ballasted track was compared, and the changes in characteristics, such as static/dynamic
deflection of components, vibration acceleration, insertion loss etc., were analysed by using ISI Program
for various types of rail fastening system used in concrete slab track.

It was concluded that the fastening system with softer pads has shown the better performance of
vibration reduction in concrete slab track and the optimized static stiffness has been calculated to

21.1kN/mm for conventional railways, 17.6kN/mm for high-speed railways and 17.8kN/mm for subways.
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3} o 9] Hard 71 Soft H| a1
A A AxE A F kN/mm 600 200 60
dde 42 o M mm 0.288 0.387 0.685
dde] &4 o HAHF mm 0.274 0.339 0.555
A& 54 HY HF mm 0.207 0.191 0.163
A gHe sF Ao W mm 0.207 0.191 0.163
A4 skl 54 Hu W mm 0.008 0.007 0.007
Rk B4 FHo W9 mm 0.008 0.007 0.007
ddai=e A stz kN 45.500 41.920 35.540
AAAE FEe Ho 45 N/mm? 0.164 0.151 0.128
kol Ho bE5E N/mm® 0.107 0.098 0.083
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- d4 : KS 60 - =R b A A
- —g—am - A=A FF 22ton MVESE - & 150km/h
- A= 0 63175 / 20.0 / 22.5 / 25.0 / 27.5 / 45.0kN/mm)

() Z2E(6F) oH 12 [ 319 2or, KNRAJA A6kl gl 22.5kN/mmE 752 &9
Bol Mess 7729 2] s14 43, 45.0kN/mme! 4 -9-ol= 116.6dB, 22.5kN/mm¢e! 7 -l =
107.3dBZ °F 9.3dB A= AZES & F vk =9, APz E@e. 5kN/mm)oﬂA1 2327
47} 17.5kN/mm=z SolAd A 3.0dB A9 FA7 Aol MAEE Aoz oS vbd, vz
22X G A7 45.0kN/mm=z S7Fe Aol o) 12.0dB Ao 1EAZ Aeo] "ojA= Aom a4
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& = ) A= A2 YA [kKN/mm]

17.5 20.0 22.5 25.0 27.5 45.0

dde] A4 Ao HZF mm 1.692 1.536 1.412 1.312 1.228 | 0.838

dde] 54 Ho HeF mm 1.369 1.237 1.133 1.049 | 0979 | 0.587

kel 4 Ho W mm 1.335 1.202 1.097 1.011 0.940 | 0.005

A&l 4 Hd WP mm 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005

EHH 4 Hd ¥ mm 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005

dddf=e] HAY a5 kN 32.830 | 33.960 | 35.040 | 36.070 | 37.050 | 45.100

=9 H st% kN 32.950 | 34.090 | 35.170 | 36.200 | 37.180 | 50.930

kel Huol b5 N/mm?® | 0.170 | 0.175 0.181 0.188 | 0.191 0.870
T A I

Vibration Acceleration Level[dB]

S§ : 22.5kN/mm
S : 17.5kN/mm |~
S : 20kN/mm
S : 25kN/mm -
S : 27.5kN/mm
C : 45kN/mm

RS
o o 3
© B
[
[

I

[
[
[
il
[
[
[
o
[
[
b=
[
omm
mx o

|

|

1 1
500 1000 1500 2000 2500

1 1
3000 3500

Frequency[Hz]

4000

Vibration Acceleration Level[dB]

:22.5kN/mm
$17.5kN/mm |
: 20kN/mm
: 25kN/mm
:27.5kN/mm
: 45kN/mm

1000

1500

20

1
00 2500 3000

Frequency[Hz]

1
3500 4000

2
hins
B

>
=

Insertion Loss[dB]

Insertion Loss[dB]

T Near Field Distant Field
18 T T T T T i 1 ; % T T T T T 1 i 1 ;
| | | | | | —=—ERS : 17.5kN/mm | ‘ ‘ ‘ ‘ [—=—ERs : 17 5kN/mm
| | | | | | ———ERS : 20kN/mm ‘ ‘ ‘ ‘ ‘ | ——ERs : 20kN/mm
L e e e ERS : 25kN/mm [+ L e e e B e ERS : 25kN/mm |+
ERS : 27.5kN/mm ERS : 27.5kN/mm
: : : : : | —+—sFc:4s5kN/mm ! : : : : | s sFc:4askmm

1087




4.2 3EZHE(KTX) 948 Data ¥ A

AEAEKTX) fi4s fa) 489 2 T4 4= Dataxw ofefiet Zom, AvrAR=(KNR)$F o]
2 GAF7E 247 o 6714 FrE e @A EE S ssiTh
(7H 99 Data
- #4 : UIC 60 - w=EbzkA o okub - AR A
- B2 EdR - AL 1 £F 17ton KTX - 2% : 300km/h
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- A= 0 63175 / 20.0 / 22.5 / 25.0 / 27.5 / 45.0kN/mm)

(Wp) 26 2= [ 3139 o, KTXAA #gata Qs 22.5kN/mmE 7|5Fo2
B AgyE A%7tEw (19 3] i A7 45.0kN/mmel 7 9o &= 120.4dB, 22.5kN/mm¢<l 7 $-
97.6dB= 22.8dB A% HEo] A2 AS & Ak =3 AFEAIUS 715 70(22.5kN/mm) el A
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& = ) A= A3 YA [kN/mm]
17.5 20.0 22.5 25.0 27.5 45.0
dde] 44 Hof W mm 1.525 | 1.392 | 1.286 | 1.198 | 1.125 | 0.773
g T4 Ho WM mm 1.166 | 1.058 | 0.973 | 0.903 | 0.845 | 0.504
de] A Ho A mm 1.135 | 1.027 | 0.940 | 0.870 | 0.810 | 0.004
A& 4 Ao A mm 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004
B 2 Hd W mm 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.004
dddf=e] HAY a5 kN 30.180 | 31.400 | 32.540 | 33.620 | 34.640 | 43.090
=] Hy ot kN 30.430 | 31.650 | 32.790 | 33.870 | 34.900 | 50.680
kel Hof o5 N/mm® | 0.157 | 0.163 | 0.169 | 0.174 | 0.180 | 0.866
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A8t (Seoul Metro) A& 918l 289 7 F-A"H 4= Dataw ofefjel 2o, dvbdre} u&
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- BHAd9l= 1 6%(16.0 / 18.0 / 20.0 / 22.0 / 24.0 / 45.0kN/mm)

(h 226%F) s d7E [ 519 #om, AgrERZqA A835ta v 20.0kN/mmE 7|22
LB AdE s AF7hEE[a9 4] A3}, 45.0kN/mme] 7Z-$-ol = 107.2dB, 20.0kN/mm¢l 7 -
o= 102.4dB% 4.8dB A= xl5o] Fopx= A& & = vk &gk, AIEA S 715 4#0(20.0kN/mm)

Sol MAEE Aor oF
o, 2 A2 PG AG7 45.0kN/mmE S7F Aol & Hd] 15.0dB X 547 5o "ol
A= Aoz FAE)
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[ 5] A3+4(Seoul Metro) Rdly whAl-2-= vl Wojgk v
_]

a w el SA = A~ZH A4 [kN/mm]
16.0 18.0 20.0 22.0 24.0 45.0
dde] g2 Ho M mm 1.619 1.476 1.361 1.266 1.186 0.715
AL &4 FHo HeF mm 1.348 1.225 1.126 1.045 0.976 0.517
o] A4 Ho WAL mm 1.317 1.194 1.094 1.012 0.943 0.004
A& 54 Hu WAL= mm 0.004 | 0.004 0.004 | 0.004 0.004 | 0.004
ZHE 4 Hu W mm 0.004 | 0.004 0.004 | 0.004 0.004 | 0.004
ddafi=e HY stz kN 28.610 | 29.270 | 29.910 | 30.530 | 31.120 | 38.050
g =e] Ho sl kN 28.680 | 29.350 | 29.990 | 30.610 | 31.200 | 41.880
wakel Hu ¢hEH N/mm? | 0.148 0.151 0.154 0.157 0.161 0.716
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B g 4ol ABE B 2ZASE PA/BH AAAAFSE DAZ T JEA

3N Axr|#e ZAYERA A AMEA F8d HHo AHAZTHASLE Ao, A= o
&3 2ohlE 6]
[ 6] eAd=9o] Ao wpe AT A S
= - BA= 23X A4 [KN/mm] AE A TE
© = 17.5 | 20.0 | 225 | 25.0 | 27.5 | 45.0 AAAd= 2=
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[mm] . . . . : v

s A4

KNR| (o) | 1:369 | 1.237 | 1.133 | 1.049 | 0.979 | 0587

w ZAERde] 99 A4 AYE 15mmE 448 45 :
Ao AAAZTHAGFE 21.1kN/mm Yo w2 2 e

EHE A % [kN/mm]

fﬂ] ?_:,]_Zé 3‘11 ;»q %], KTX EHoA 8 B2 32

1.525 | 1.392 | 1.286 | 1.198 | 1.125 | 0.773

[mm]

i s A A3
KTX 1.166 | 1.058 | 0.973 | 0.903 | 0.845 | 0.504
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mm]

2 HE [mm]

= g A4 AFAF 1.ommE A& 4F
H Ao AAATYH AT 17.6kN/mm 16 e 20 22 24 2 28

EH % [kN/mm]

16.0 | 18.0 | 20.0 | 22.0 | 24.0 | 45.0 -

o - Subway EHSZISE FHALHE
44 A4

1.619 | 1.476 | 1.361 | 1.266 | 1.186 | 0.715 || =

[mm] i,
BEEEE S~
2| &} [mm] 1.348 | 1.225 | 1.126 | 1.045 | 0.976 | 0.517 ZMW———————— s
¥ magEnge 99 49 A9F L5mmE 983 A |
HA e A 2ZHGAG+= 17.8kN/mm i T T 2
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1) KNRo|A AAH AT A4 22.5kN/mme] 4 | =3+ 45.0kN/mm E.t} ¢F 9.3dB A= 2E7&w7})
7q7LQ i, gﬂol 4 301:% 1.5mme ;G_QLO]_Oﬂg uH 7\]79_4 247(4/\49741_[« 5)\—_0‘ 21. 1kN/mmo]r4—_
2) KTXo A BAA~ZHASG 22 5kN/mme] B 9| =+ 45.0kN/mm ¥t} oF 22.8dB A% A F71&%27}
HQHL,ﬂ%ﬂ@ Fe 1.5mm=E A&sls W HA o FAAZGAST g2 17.6kN/mme]lt.
3) AL ERA FAAZHAS 20.0kN/mme] B =+ 45.0kN/mm Bt} oF 4.8dB A% %
7hEETE AE AL, ddHqTEE 1 o] HA e A AZYG AT gh2 17.8kN/mmeo]th
ZAYEEN ALddA B s HEY #4248 FAfste 444 840z AEE dAst=T
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