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Speed dependency of lower part noise measured with under-floor microphones of high-speed train

Takanori Sawara®, Tsugutoshi Kawaguchi, Hayato Nakagawa (Railway Technical Research Institute)

One of the dominant sound sources of wayside noise on a high-speed railway line is the noise from the lower parts of cars

which consists of rolling noise and aecrodynamic noise. In this study, the lower part noise was measured continuously along a

railway line with two microphones installed at close points to each bogie under the car floor. The dependence of the noise on train

speed was then evaluated. The result shows that the frequency components below 1 kHz band are influenced by aerodynamic noise,

and that there is a large variation of the components in 2kHz to 2.5kHz band due to rolling noise in rail grinding section.
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(a) down line

(b) up line
Fig. 1. Dependency of under-floor noise
on train speed at ballasted track
(“down line” and “up line” means the direction of travel. The
ranges and absolute values of vertical axes in Fig.1 and Fig.2

are all the same.)

(a) down line

(b) up line
Fig. 2. Dependency of under-floor noise

on train speed at slab track
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(a) Ballasted track (down line) (b) Ballasted track (up line)

(c) Slab track (down line) (d) Slab track (up line)
Fig. 3. Comparison of frequency spectra of under-floor noise

between SL and SF (train speed: 250-260 km/h)

(a) down line (b) up line
Fig. 4. Dependency of under-floor noise in 125Hz band

on train speed (ballasted track)
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Fig. 5. Dependency of the dominant frequency components on train speed (ballasted track, up line)
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(b) under-floor noise SF
Fig. 7. Comparison of frequency spectra of under-floor noise

when each train accelerates and when it decelerates

(ballasted track, down line and up line, 150-170 km/h)

-231-



