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Analysis of the acceleration measured on Korea and France high speed
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Abstract  Track irregularities can be evaluated not only directly by track inspection but also indirectly by
measurement of carbody accelerations and many researches are being conducted. Carbody accelerations were measured
on the Kyeongbu high speed railway and France high speed line to investigate the situation of the track maintenance
at Korea high speed line by using indirect method. Digital signal processing for the measured acceleration data were
conducted according to UIC518 code. Since the vehicle speed affects the car body acceleration, the lateral and vertical
acceleration of the car body were classified according to the vehicle speed and the distribution characteristics of these
acceleration were investigated and evaluated by UIC518 criteria. Finally, the running behavior of KTX on Korea high
speed railway were compared with that on France. Distribution characteristics of these acceleration were evaluated
and discussed in terms of the track maintenance in Korea high speed line.
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Table 2. Signal processing method

Cut-off freq. Filter type
. BandPass Filter,
Vertical & Lateral Body Acc.| 0.4-10Hz 3B, gradient>24 dBloctave

Table 3. Measurement line, vehicle, and date
Max.
Line Country | Vehicle Track speed Me;:tured
RLAN R ¢
Paris France | Burostar | Dol 309 | 201110
-Calais track
Paris France | TGV | PAHEEd 00 | 01005
-Dijon track
Dijon Ballasted
Mulhouse France TGV track 320 2012.05
Saarbrucken | ponce | 1ce | B | 350 | 201110
-Paris track
2010.05
Kwangmyeong | - o1 x| BaIsed 500 010,06
-Dongdaegu track [ - -
2013.06
3.2 ARDAM ABHSTIAE 2N
ARIEA FEUT DS Tl A A5
&% AlSdlelE ol tisle] Table 29| Wl me} A%
A2, & 04~10Hz2 952 LE]2)(Bandpass filter)
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Fig. 1. Example of vehicle acceleration measured on
Kyeongbu highspeed railway
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Fig. 2. Vehicle acceleration measured on France highspeed railway
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Fig. 3. Exceedance distribution probability on Korea
highspeed railway (a)Lateral body acceleration
(b)Vertical body acceleration
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Fig. 4. Exceedance distribution probability on France
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Fig. 5. Exceedance distribution probability for latera
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Table 4. Exceedance distribution probability for lateral
body acceleration on Korea and France

Table 5. Exceedance distribution probability for vertical
body acceleration on Korea and France

160< 200< 230< 160< 200< 230<
Accerlation 60 00 30 270< Accerlation 60 00 30 270<
(m /sz) v v v v Total m /sz) v v \% v Total
=200 <230 <270 =200 <230 <270
ol Korea 11.09 19.72 23.96 35.14 25.06 0.l Korea 25.48 35.46 38.76 48.11 39.44
) France 5.38 15.93 19.83 29.07 25.59 ’ France 12.91 15.45 17.36 40.55 34.44
02 Korea 1.15 2.54 429 9.34 5.14 02 Korea 4.82 9.36 12.07 19.05 12.83
) France 0.33 1.72 3.32 6.47 5.36 ’ France 0.94 1.42 2.72 16.01 12.54
03 Korea 0.14 0.28 0.75 228 1.06 03 Korea 0.86 2.17 3.61 7.08 4.07
’ France 0.15 0.34 0.76 1.85 1.49 ’ France 0.06 0.14 0.51 6.73 5.14
0.4 Korea 0.02 0.03 0.13 0.53 0.22 0.4 Korea 0.15 0.46 1.08 2.58 1.31
’ France 0.08 0.08 0.29 0.71 0.57 ’ France 0.00 0.00 0.11 2.82 2.14
05 Korea 0.00 0.01 0.03 0.12 0.05 05 Korea 0.04 0.08 0.32 0.93 0.43
’ France 0.06 0.00 0.17 0.30 0.25 ’ France 0.00 0.00 0.03 1.20 0.91
06 Korea 0.00 0.00 0.01 0.02 0.01 06 Korea 0.01 0.02 0.10 0.33 0.14
’ France 0.03 0.00 0.10 0.14 0.12 ' France 0.00 0.00 0.00 0.50 0.38
07 Korea 0.00 0.00 0.00 0.00 0.00 07 Korea 0.00 0.00 0.03 0.11 0.05
’ France 0.02 0.00 0.07 0.07 0.06 ' France 0.00 0.00 0.00 0.23 0.17
08 Korea 0.00 0.00 0.00 0.00 0.00 08 Korea 0.00 0.00 0.01 0.04 0.02
’ France 0.01 0.00 0.06 0.03 0.03 ' France 0.00 0.00 0.00 0.11 0.08
09 Korea 0.00 0.00 0.00 0.00 0.00 09 Korea 0.00 0.00 0.00 0.01 0.00
) France 0.00 0.00 0.04 0.01 0.02 ’ France 0.00 0.00 0.00 0.06 0.04
Lo Korea 0.00 0.00 0.00 0.00 0.00 Lo Korea 0.00 0.00 0.00 0.00 0.00
) France 0.00 0.00 0.03 0.00 0.01 ’ France 0.00 0.00 0.00 0.03 0.02
11 Korea 0.00 0.00 0.00 0.00 0.00 L1 Korea 0.00 0.00 0.00 0.00 0.00
) France 0.00 0.00 0.02 0.00 0.00 ’ France 0.00 0.00 0.00 0.02 0.02
L2 Korea 0.00 0.00 0.00 0.00 0.00 12 Korea 0.00 0.00 0.00 0.00 0.00
) France 0.00 0.00 0.00 0.00 0.00 ’ France 0.00 0.00 0.00 0.01 0.01
13 Korea 0.00 0.00 0.00 0.00 0.00
’ France 0.00 0.00 0.00 0.01 0.01
270km/h BU} & &7l Ms Alshibak 217 L4 | Korea | 000 | 000 0.00 0.00 0.00
’ France 0.00 0.00 0.00 0.01 0.01
A ETEE= Alold) ATE 1Y) = oF 2 o
‘l © 7]——‘ - © ] ‘l— == EME}" L 0.4m/s ] 15 Korea 0.00 0.00 0.00 0.00 0.00
3t A7) 8 zke FA9uSE xHA| AErtEsre] Eyn)E ) France | 0.00 0.00 0.00 0.01 0.00
o ARAEALS} Tas 1&FEs} A FASAT,
TRl 0.dnys” o) de] wlwd 2 ke o] fxd
N AR SRS} T DEAEND 4GS 1 4 BE
- [ —
oli Y& & F Atk E, Y A AEIH
R AP ARVEAE Lo, TP AR AR AR Qo e v1eEsd we 49
LTs’ 24 AR nd st 42 e weli gl o 8 ALAER FAE o) AR ndael 4
P, SR REAE @ s nkAne 45 gedne] el sele) nkAE 2T vlgd o
Wk AAZEE AU BE Segigold UICS18 3 al IuUle] Eapgel Tl oste] S Q)
T2 2] ZEAR(Simplified method)oll A #AAEFaL Q= whepA] S g ardd of A o] A BT 2
A5 (Running behavior)e] 7] 2.5m/s* B} & A o] Fol X 1L g=rtol td AegEA ol ABA Q] 1
< FE 2he A oE HrtEo] A9 VES B vl #o] Fasith B =RolAe Al AR 218 %
I ASE Gl & Sl I 9e AEHEE Ml Zeks 2pAF| Eeke] AR
AP A AEEE] v mAB A Frhamel U@ AFH Vg Boel T AR
270kmh ol3ke] SEFANAE P2k JYoR  Fsgon, oleldt vwE Batol nbHl f4whelof
Th etgl o, 270kmh Bt & g ilel s gEwse 3P uSdE AR fAH e
o] ARusAEst S48 Avke tehgek wgol B Ao oy,
S A% ARG TP nEAw) A T
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