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A Study on the Evaluation of Acoustic Power of Korean Railway for Noise

Prediction and its Application
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Abstract

For the reduc‘:tion‘and; efﬁclem na
requisted;- At home and abroac
is impossible to predict actly

y ement cf railway noise, first- of all prediction of railway noise is necessarily
dles for prediction of railway nearby noise have been accomplished. But it
{orean Railway, because the acoustic powers for each rolling stock used in
Korea have not been study acoustic powers for each Korean rolling stock such as Samaeul,
- :Mugungwha were buﬁd; ccad the ‘speed and rail support systems. Predicted results using the acoustic powers
suggested in this study are comy mth, ‘measured results and it is known that these acoustic powers can be used
for precise prediction of raxlway noise:
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Fig. 2. Principle of the cone method used in Mithra
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Table 1. The sites of railway noise measurement
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Definition of Area for Noise Analysis

v

Ground Information Input
(Using Dizitizer)

v

Receiving Point Input

v

Identification of Source Acousitc Power I

v

L Meteorological Data Input

v

| Ground Iimpedance Input

v

Definition of Solving Method
-ray number
- propagation distance
- intersection
- reflection
- calculation mode

v

Prediction of SPL

- Each Receiving Point
- Horizontal Plane

- Perpendicular Plane

v

Reprediction of SPL I

after Noise Reduction Measure

v

Result Graphic & Analysis I

Fig. 3. Study flow for railway noise prediction.

Fig. 5. The scene of railway noise measurement.
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Table 2. Measured railway noise spectrum(Osan~ Songtan, up-
direction, Samaeul, Unit:dBA)

se w93 130-140km/h

7.5m 15m

AT (Hz) (1.5m) (3.0m)
315 48.0 452
63 58.2 539
125 68.9 64.6
250 75.8 73.4
500 84.3 77.1
1k 85.3 782
2k 83.4 78.1
4k 79.1 73.7
8k 70.0 64.1
16k 583 51.0
0OA 89.9 83.7

- Aag : 43~48dBA

Table 3. Measured railway noise spectrum(Osan~ Songtan, up-
direction, Mugungwha, Unit:dBA)
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Table 4. Measured railway noise spectrum(Sangroksu-Handaeap,
up-direction, Subway, Unit:dBA)

Z Y (km/h)
PN 50-60 60-70 70-80
31.5 439 45.8 46.0
63 55.5 56.8 60.5
125 63.5 64.5 64.6
250 63.5 65.9 67.7
500 61.4 63.6 66.3
1k 58.6 61.0 64.6
2k 52.9 54.1 57.0
4K 48.0 48.5 51.4
8k 46.1 46.0 46.7
16k 458 457 45.7
OA 68.5 70.5 72.5

- 239 wskE AW 1.5m
- Y4ag 1 57 ~ 59 dBA

5= | 100-110km/h | 110-120km/h | 120-130km/h
;-::;‘%_/F 7.5m | 15m 7.5rﬂ 15m | 7.5m | 15m
) (1.5m) | (3.0m) | (1.5m) | (3.0m) | (1.5m) | (3.0m)
315 476 | 453 | 474 | 451 | 498 | 46.1
63 650 | 631 | 679 | 666 | 61.7 | 597
125 664 | 649 | 70.1 | 689 | 661 | 627
250 718 | 693 | 135 | 709 | 133 | 716
500 852 | 775 | 855 | 785 | 857 | 782
1k 847 | 776 | 862 | 795 | 879 | 804
2% 83.6 | 78.1 | 855 | 80.1 | 864 | 80.5
m 790 | 736 | 802 | 751 | 812 | 755
8k 697 | 641 | 113 | 66.1 | 71.8 | 656
16k 587 | 510 | 589 | 518 | 605 | 52.1
0A 890 | 834 | 91.1 | 853 | 92.1 | 854

- olAg : 43~48dBA
A A
% 15m ‘ 10m ‘

Fig. 7. Measurement position for railway noise(Sangroksu~
Handaeap)
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Fig. 9. Acoustic power for structure-borne noise of Samaeul
passing above elevated bridge
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Fig. 10. Acoustic power for accelerating Mugungwha
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Fig. 11. Railway noise prediction model( Whaseo ~ Suwon)

Fig. 12. Iso-Leq(1H) map for horizontal plane from 1.5m high
from ground(Whaseo ~ Suwon)

Fig. 13. Iso-Leq(1H) map for perpendicular plane to rail(Whaseo ~
Suwon)

Table 5. Comparison of measured and predicted Leq(1H)
(Whaseo-Suwon, unit : dB(A))
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Fig. 14. Railway noise prediction model(Suncheon ~Dongwoon)

Fig. 15. Iso-Leq(1H) map for perpendicular plane to rail(Suncheon-
Dongwoon)
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