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Study on the prediction model of environmental noise from the
conventional railway passenger cars
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ABSTRACT

An accurate railway environmental noise prediction model is required to make the proper solution
of the railway noise problems. In this paper, an engineering model for predicting the noise of con-
ventional passenger cars is presented considering the acoustic source strength in octave-band frequen-
cies and the propagation over grounds with varying surface properties. Since the formation of a train
can be variable, the source strength of each locomotive and passenger car was estimated by measur-
ing the pass-by noise and analysing the wheel-rail rolling noise. Some validation cases show on the
average small differences between the predictions of the present model and the measurement results.
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Figure 2 Acoustic roughness levels for a Mugungwha
train and rail (Kyungbu line 81.8 KP)
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Figure 3 Measured pass-by noise and calculated
rolling noise levels (speed: 100 km/h)
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Figure 4 Estimated sound power levels of the sources
(speed: 100 km/h)
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Figure5 Measured pass-by noise and calculated
rolling noise levels (speed: 135 km/h)
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Figure 6 Estimated sound power levels of the sources
(speed: 135 km/h)
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Table1 Estimated reference power of sources of a
diesel-electric locomotive

Sound power (dB) for each frequen"y band (Hz)
63 | 125 | 250 | 500 | 1k 4k

S, 1395[56.3|57.8]|61.2|57.7 543 45.1 351
S, 131.3[43.2]58.2153.244.7153.9[56.4| 46.8
S; 186.4[70.1/642] 0 0 0 0 0
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Table 2 Estimated reference power of sources of a
passenger car

Table 4 Comparison of the measured and predicted
pass-by noise of a Mugungwha train

Sound power (dB) for each frequency band (Hz) . Predicted (dBA)
63 [ 125250 | 500 [ 1k | 2k | 4k | 8k Distance | Measured Present Conventional
S, |37.7|545]56.059.5]55.9 525 43.3| 33.4 (m) (dBA) del del
S, |29.5[41.456.4|51.4]43.052.1[54.6| 45.1 mode mode
S 0 0 0 0 0 0 0 0 14.3 59.1 60.1 65.5
Table 3 Esti q locity f f i 36.2 54.8 55.3 62.1
e stlmaFe velocity factor of sources of a 66.2 511 522 596
Iocomotlvg and a passenger car 106.2 188 199 576
Velocity factor for each frequency band (Hz)
63 [ 125250500 1k [ 2k | 4k | 8k
S, [18.1[10.0[31.0[17.1[36.2[27.4[39.3] 22.1 } )
S, [19.9(10.829.6|19.2 |37.1 | 2L4|415] 22.3 2 HdS 3l SEE s FaeER o
-80.7127.3[50.2| 0 0 0 0 0 , _ .
> : f 2g%el SRS vy ANE Figure 103}
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Figure 9 Schematic of pass-by noise measurements

Table 4ol T8} AT AA7|7]| 83} 15+ 7)
2} 787 £= 1296 kmhz F3 8 ) A3
Agrst B odSndd o oSS sl
AT AFe ASAZRE 2WAR JPhE HRE
Ttk 7)€ B A Fash v
sl A (6)S 4 ()l 9] Ataint

Lo = 21.7l0g(v) +52.4 (6)

L

eq,1h = Lmax+ 1010g(

nT,

7 )—10.3log 7, )
A7|A T, =5 (BFA 55 119 g, T=3600s
olt}.

Gzt B33k ARl A 143 me 283 A
A 71E B9 64 dB, 2 2
welth 106.2 me HlwA W
£ 7.7 dB, ¥ 2de 11 dBo A7) wHAYES]
oE Al S4g A

[e)

e oAE BAL o % 9l
S
=

FoegiAE 4o 9AE e ¥ 5 I

—&— predicted (present), 55.3 dBA
—S— measured, 54.8 dBA

Leq,1h (dBA)

IS
=)

301

201

10 ‘ a
10 10 10

Frequency (Hz)
Figure 10 Comparison of the predicted and measured
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Figure 11 Comparison of the predicted and measured
pass-by noise at the distance of 106.2 m
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