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Vibration exposure of domestic high speed trains(KTX and ITX-saemaeulho) to passenger traveling

on the Gyung-Bu line was measured to evaluate health effect which is based on ISO 2631-1. The

vibration exposure was compared with the frequency weighted root mean square(r.m.s.) and vibration

dose value(VDV) of the two trains’

vibration. It is concluded that vibration exposure of the two

train during round trip of Busan-Seoul in single day is evaluated to be safe for the passenger’s
health according to the health guidance caution defined on ISO 2631-1. Futhermore KTX’s vibration

exposure is found to be significantly lower than ITX-saemaeulho thanks to lower vibration magnitude

as well as shorter trip time.
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Fig. 1 Measurement points and axis for whole-body
vibration of seated human(l: seat-back, 2:
seat-surface, 3: feet)

Table 1 Frequency weighting functions and multi-
plying factors applied for health guidance in
accordance with ISO 2631-1
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Fig. 2 Frequency weighting curves for vetical and
horizontal whole-body vibration in accordance
with ISO 2631-1
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Fig. 3 Health guidance caution zones in ISO 2631-1
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Table 2 Run information of railway vehicles

Vehicles Operating lane | Distance | Run time
KTX High speed lane | 423.8km | 2hr 44min
ITX-Saemaeulho Conxizggional 441.7km | 4hr 55min

/ ......... High speed lane

Coventional lane

Seoul
()
A
w3 |
bl )

(Daejeon f
Singyepngju

3
3
.

Dongdaegt:ll;'
WX\L’ ‘:/;_Q% o@%san
S ,/S 7\

Fig.4 High speed lane and conventional lane of
Kyungbu line
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Fig. 6 Signal processing scheme for applying fre-
quency weighting function to acceleration sig-
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Fig. 7 Frequency weighted acceleration of KTX and
ITX-saemaeulho operated from Busan to
Seoul
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Table 3 Crest factor calculation of seat surface vi-
bration during operating between Busan and

Seoul
KTX ITX-saemaeulho
Frequency North- | South- North- South-
weighted |Axis| bound bound bound bound
values lame lane lame lane
X 0.029 0.024 0.048 0.046
R.m.s.
(m/s?) y 0.046 0.06 0.078 0.084
z 0.091 0.105 0.172 0.164
X 0.243 0.275 0.397 0.392
Peak
(m/s?) y 0.722 0.747 0.939 0.978
z 1.057 1.099 1.466 1.424
X 8.379 11.458 8.271 8.522
fc“’“ y | 15696 | 1245 | 12.038 | 11.643
actor
z | 11.615 10.467 8.523 8.683
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Fig. 8 Flow diagram of calculating the total r.m.s.
and VDV value from frequency weighted ac-
celeration signal
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Fig. 10 Cumulated VDV of KTX operating between
Busan and Seoul
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(b) Round trip

Fig. 11 Cumulated VDV of ITX-saemaeulho operat-
ing between Busan and Seoul
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