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Prediction of wayside noise based on lower part noise measured with under-floor microphones of high-speed train
Tsugutoshi Kawaguchi*, Hayato Nakagawa, Takanori Sawara, Yukie Ogata, (Railway Technical Research Institute)

In order to reduce the wayside noise of a high-speed railway, it is important to understand the contribution
of each noise source to the total noise level at each observation point. This paper attempts to quantitatively
estimate the contribution of lower part noise to wayside noise by using the sound pressure measured close to
bogies under the floor of a high-speed train (referred as under-floor noise). By using the relationship between
under-floor noise and noise close to rail on the ground (referred as rail side noise), the contribution of the lower

part noise on prediction section can be predicted.
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Fig. 4.  Frequency characteristics of under-floor noise and rail
side noise (Train type P, 260km/h)
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Fig. 5.  Level difference 4L1 between under-floor noise and
rail side noise (Train type P, 260km/h)
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Fig. 6.  Level difference AL2 of rail side noise between 2 types
of train (260km/h)
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Fig. 7. Level difference 4Ls of rail side noise by the difference
of evaluation index of noise (Train type Q, 2kHz band)
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Fig. 8. The dependency of rail side noise on train speed
(Section A, Train type Q)
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Fig. 9.  Frequency characteristics of acoustic power level of
lower part noise in prediction method (Train type Q, 280km/h)
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Fig. 10.  Comparison between predicted results and measured

results of wayside noise (Train type Q, 260-283km/h)
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Fig. 11.  Comparison between predicted results and measured

results of wayside noise in respect to frequency characteristics.
Measured (the mean + standard deviation 1o); o, total noise;
noise generated from the lower part of cars; o, aerodynamic noise
generated from the upper part of cars; x, pantograph aerodynamic
noise (Train type Q, Under-floor noise: SF, Date V)

THRIATETCWD. JWER I OABRKTHTHL OO, &4
BIORTF~A 7 7k ORESM T TORBRERE TRICY
7o o T, FIEMEIT ISR LT AR DK T ERE O H
NEFELWEEZBND, K11 (2, #E 25m £AEETE Lasmax
DJEPF AT bV OFEBNE & SFIZEE-S < THIE & 51 #iH
V%_Tﬁ ERFIZHTIHFENRDBRED, L—LH

\CHERT % 28kHZ # D v — 27 L~UL&&® 160Hz #7LL E
@ﬂ&&‘ﬁ%ﬂh?ﬂf%fné 72¥, 125Hz #LL R
B NFHRITH D25, IS RO L —VirfEE ORERT
VR E RO O B FEE A X HALTW e o TR R
WRBEZBND,

5. F & &

EERPGE DR TR E & AV CIpfbi s & T35 Fikx
RUTe, N7 A MHGE, WERZR LPTEREDORMHIZIB N T,
TR D V— L MR BB IR 3 2 $Rh ¥ & SR L 72 ih
MERE TRINARETHD Z L 2R LT, 4%, £< DOk
MREI H A > 2 WIZREIC B 1T 2 PRIZ T, FEHIE S o
gz i@ L C T HREORGEZED 2 FETH D,

X ik

(1) R, SR, Frdsnmbis TIFs,
14, No. 9 (2000), pp. 5-10.

(2) RAVE, “HisERs O FIRANTIE,
(1996), pp. 29-34.

(3) BEF&ME, 227 VRN, #iaEs, 1977

FRIEHATAL L, Vol.

A, Vol. 10, No. 2

—-235-

EV AT T A (J-RAIL2022)



