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Method of Evaluating Ride Comfort Reflecting Passengers' Subjective Sensation to

High Frequency Vibration

Chizuru NAKAGAWA, Railway Technical Research Institute. 2-8-38, Hikari-cho, Kokubunji City
Ryohei SHIMAMUNE, East Japan Railway Co.

According as the speed of Shinkansen trains increases, it has become clear that high frequency vibration in

the region of 30 Hz influences ride comfort. However, with respect to the equivalent sensitivity curve used to

calculate the current ride comfort level, sensitivity to high frequency is too low. The problem therefore, is that

with respect to this type of high frequency vibration, the present calculation method will produce a result

which does not match with the ride comfort evaluated by the passengers’ subjective sensation.

Therefore, a survey was carried out to examine the sensitivity depending on the vibration in the range of

1-50Hz, with a focus on the ride comfort. Based on this survey result, a new equivalent sensitivity curve

which reflects passengers’ subjective sensation more closely has been developed by modifying the high

frequency range of the existing equivalent sensitivity curve. The effectiveness of the new proposal has been

examined with test subjects on board the commercial Shinkansen rolling stock and a vibrating test bench.
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and a subject sitting on a double scat
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Fig.4 Ride comfort filters (Current and improve types) and
ISO frequency weighting curves (1S02631-1, 4, 1997~2000)
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Fig.5 Correlation coefficient between the subjective evaluations and ride comfort levels(RCLs) measured in running tests
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Fig.6 Power spectral densities (PSD) of vibration accelerations
using the test, simulating running conditions (lateral direction)

TT74N0FL0LBT NSO RRETRY O EHE
PRI EEMER L, i, 2L LT 1997 #8500
2000 F 0 E AN AMEEFIRENC B 5 1502631 Hi%
TIREENTWAHAZ 4N FEEHALTRRE 7407 LD
a7 of. ZofRER, SRIERBRERE LIS, &R
T A NS OF B EBRFME ORBENEVNRETH LY
AMIELEALTHok.

BB LR LH T 02 Tk, @ilgkl e & ek
KRB ZL EENDIHANL, FREFEOOHE L EEL
TS FRETH D, Fio, ERBO LD ICEEKRIED
B EVFERRWESE, BIT7 0¥ 2HW-0E
VEVE ] U & B3 5.

FERIZEEL T, BIToRY) O L~NLTHWARED
D7 4N FEDHBRT ANV ICBERZIDIFTITA
<, FBOLOHLSAORBEES X OREZBRITOLO
WEOEEEHAEIND.

AWFIED —FIE,  [H AR o 8hE T TR 5 a4
AT CEBLE.

3300

1) EEERWHE G B OHEEREHOFEEIZH
T AWM, AR AR ER S, 1981

2) IS, Bt AFEH, B, & REl
Meagtd - @A EFIRBIASE 0D R,
BEAAMMEYE, 23 35,9 5, pp.35-40, 2009

3y PIFES c ol EkaE O R DO HEET A S 2 5, RRR,
67 #.,5 &, pp.18-21, 2010

4)  EOREEE - BOEHE OB FE v ORIZET D AR
FHAIRFTE, BhERArRE (FF51%5) L 24 5, 1998

5) ISO/TCI108/SC4 : Mechanical vibration and shock —
Evaluation of human exposure to whole body vibration
— Part 4 : Guidelines for the evaluation of the effects
of vibration and rotational motion on passenger and
crew comfort in fixed-guideway transport systems,
ISO/FDIS 2631-4:2000(E), 2000

alyy |l
<70 270
‘3 ¢
S 65 % 65
'_% 60 ’_':f 60
# 55 ¥ 55 -
TERB R
aly;y ®Lr @ISO
1.0
e
g 0.8 ‘_‘5
-l 0'
&R . I 1
% 04 {4
0z 1
' 5 ‘
- ; 0.0 & i
TR R ERH PR
(a) Lateral (b) Vertical
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