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An Investigation of the Factors of Sound Level Variation of
Shinkansen Railway Noise

Ritsuko Inomata,Kazuyoshi Sekiya, Eiichi Kitajima *!
Yoshio Urushiyama*?,Kozo Ishibashi*? and Tamio Nagano**

For measurement of Shinkansen railway noise,an automatic sound level measurement system was produced. The

sound level measurement system and picture recording system were automatically controlled by detection of vibra-
tion of the Shinkansen railway viaduct. The factors of sound level variation of Shinkansen railway noise obtained
by the automatic sound level measurement system were investigated.

The results obtained were as follows :

1) The sound level of Shinkansen railway noise was affected by train speed, air temperature, wind direction and

wind velocity.

2) The relationship between the humidity and the sound level was not clarified.
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Table 1
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Conditions at sound level measurement point

Katahigashi

Nakanokuchi

Track structure
Viaduct structure

Vibration isolating slab
Prestressed reinforced
concrete girder

Vibration isolating slab
Prestressed reinforced
concrete rahmen

Height of track from ground 92 m 93 m
Curvature of track 0 1/10000
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Fig.2 Measuring points of Joetsu Shinkansen
railway noise
O :.Sound level measuring point,
@ Meteorological station
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Fig.3 Relationship between train speed and sound level
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Fig.4 Relationship between air temperature and sound level
(Train speed : 200~209km/h)

Table 2 Coefficient of correlation between
air temperature and sound level

Train speed Katahigashi Nakanokuchi
kn/ h r n r n

160 — 169 — — —0.244* 164
170 — 179 — — —0.596 * 124
180 — 189 — — —0.733 * 47
190 — 199 ~0853% 85  —(.658 * 62
200 — 209 —0814* 531 —0.60t* 223
210 —219 —0.893% 35  —0.956* 9
220 — 229 —-0880*% 29 —0.353*x 24
230 —239 —0902*% 62 —0.496* 36

* Significant at 1 % level,
*#% Significant at 10% level,
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Table 3 Average sound level and train
speed at Katahigashi

Numbers of pantograph 2 3 4 6
Sound level dB(A) 736 717 718 730
Tail wind Train speed km/h 239 206 206 208
Number of date 16 38 40 12
Sound level dB{A) 757 745 749 752
Head wind Train speed km/h 230 202 205 204
Number of date 17 50 32 17

(Wind velocity 1m/s)

Table 4 Average sound level and
train speed at Nakanokuchi

Number of pantograph 2 3 4 6
Sound level dB(A) 755 736 730 741

Tail wind Train speed km/h 226 199 194 199
Number of date 16 44 37 13
Sound level dB{A) 758 740 732 749

Head wind Train speed km/h 226 195 188 198
Number of date 16 55 38 8

(Wind velocity 1m/h)
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