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Analysis of the railway noise prediction result using Schall03 in noise mapping
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the vehicle characteristics it is suggested to choose “0(%)” for the disc brake parameter. However

new trains have been in revenue service since the announcement of the guideline, an investigation

of the effect of the input parameters of the foreign railway prediction models on the prediction

results of korean railway systems are needed. In this paper the sound prediction results are analyzed

with a focus on the input parameters such as disc brake percentage, rail roughness, rail joints.

Schall03 is used for the railway noise prediction which has been using most frequently in Korea.

The results are shown and discussed.

Keywords : railway noise, noise prediction, Schall03
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Table 1. Average absorption coefficient of sound absorbing
noise barrier

Frequency(f) | Absorption rate | Frequency(f) | Absorption rate
63 0.01 630 091
80 0.01 800 0.84
100 0.23 1000 0.77
125 0.31 1250 0.69
160 0.51 1600 0.66
200 0.68 2000 0.63
250 0.86 2500 0.60
315 0.92 3150 0.56
400 0.99 4000 0.52
500 0.96 5000 0.47
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Figure 1. Track arrangement and related train types
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Figure 2. Sound measurement positions near a general railway line
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Figure 3. Background sound level and Train pass-by sound level measured at the sound measurement position
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Table 2. Effect of Type of vehicles(Schall03, 1990)

No. Type of Vehicle Dr:
1 Vehicle with permissible speeds v > 100km/h using wheel absorbers(Series 401) -4
2 Vehicles with wheel disc brakess(Series 403, 420, 472) -2
3 Subway 2
4 Street Railway 3
5 All remaining types of vehicles 0
Table 3. Guiding values for portions of cars using disk AL = ZHA HIHC o AAJE o] QQA] &F8 ITX—AY
PrekeelSenalls, 1990 . 03} el AR 1 P4 B4 b S-
Type of train Portion of cars Bahn(Triebzug) & toate] AASIAT HEA &
using disk brake ahn(lriedbzug)= s
Fast/Long distance express train 100% AR A7F FHO AL A= AWE Figure 49 YE}
Local/Short distance express train 30% LH 34)\ 1:]— ‘ Al o Z] 2= ;( ;\ H]—tH Oﬂ A—} Z_”o].ﬂ H]—Q]— 71.0]
e e Gz ol Aol 022 st
All remaining types of train 100%

B & 7§o] nZotutEcA o] = 91x|o] tigh Oﬂiﬁ
7 243k FSHS o2 Table 4 of UehfT}, F7¢
(6:00—22:00) & Bt A|7F S7FALSE Lacqns AFS
g gres Qéi‘ﬂﬂilolﬂ HAlgo] A& 022 A4

ol
S0l et 2R D=

Dy=2010g(0.01 x V) 2(4) 9L Ao m=o0] Ft 2 oA oF 6dB(A)o] A
o)1, Vi 92}o] L84 (km/h) o]t} TdB(A) HEo] A5ghate] Aol S LES & 4 9
7 o] AR O3t WX EH D} o7, o] o WS SRkl Histe] ofghARRE ekef At
 54B(A) 2 tolate] ALsich mek W ZAu T A, v A7) -8 5}% e
P 4% Dy W Do 717} 3B, TANKA 300m ) o0 SEAES BES & wlel 7k A2k e
~500m W 9lo] Thebq 3dB~8dB ZhS dolake A T A7 U okt ad A 2 o]

=< 2. C|A3B 0|3 74 RiZ HUE Lol 2fgt

2w 240 B4E IR JPHHE Table 5 23015 2t 24
off YEFATE oA7]of A 28& = of b AR A Al 2 e A= Haa
shs dAe] A SRS TNeR *ﬂﬂ‘zﬂ Bfjo]3 4 A HAIES "0" 02 AAS =S A

Table 4. Predicted and measured sound pressure levels along a general railway line(Result of daytime 1hour equivalent
sound level Laeq1n)

. . Predicted-
Height(m) Measured(dB(A)) | Predicted(dB(A)) Measured(dB(A))

. 35 70.3 76.4 6.1
Section A

Quadruple track in the 42 70.1 76.1 6.0

downtown . 35 69.5 76.0 6.6
Section B

46 68.6 76.0 74
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Table 5. Input parameters for train types
Track Type of train in korea Type of Train in Schall03-1990 | Traffic(Day / Night) | Speed(km/h) | length(m)

Up line2 Subway U-bahn 152/48 75 195

KTX ICE 8/8 120 188

Mugunghwa train Nahverkehrszug(1988) 40/16 110 185

Upline 1 Saemaul train Nahverkehrszug(2000) 0/0 120 185

ITX-Saemaul S-Bahn(Triebzug) 8/8 120 120

Freight train Guterzug(Nahv) 0/8 70 357

Nuriro tarin S-Bahn(Triebzug) 8/0 80 94

KTX ICE 8/0 120 388

Mugunghwa train Nahverkehrszug(1988) 56/24 110 185

. Saemaul train Nahverkehrszug(2000) 24/0 120 185

Down line 1 -

ITX-Saemaul S-Bahn(Triebzug) 16/0 120 120

Freight train Guterzug(Nahv) 16/0 70 357

Nuriro tarin S-Bahn(Triebzug) 16/0 80 94

Down line 2 Subway U-bahn 128/48 75 195
AlEof ot “AA =] 2] W olls "Hilo]a (Lacom) 2 AZE0] Aol 5 2AI8HLA} 531}, o2
e 2 27]|50] Sl 2 "o = yaaHdol ABgo]a AM A HAEES “0"e2 H4st
3 A AT AR 42 HEAS &3k = A, Schall03oA] AAE, ) Aol thSs)

N AN

=

. >
2 k
P

E P ' |

(c) B Area, General line Grid & Facade Noise Map day(2D)

s

(d) B Area, General line Grid & Facade Noise Map day(3D)

Figure 4. Railway noise map of two sample sections in a General railway line
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SVIZOANE

V2N

%

(g) B Area, General line Grid & Facade Noise Map night(2D)
Figure 4. Continued

Table 6. Portion of cars using disc brakes(Schall03)

Type of Train Portion of cars using disc brakes(%)
ICE 100
Nahverkehszug(2000) 30
Nahverkehszug(1988) 20
S-Bahn(Triebzug) 100
Guterzug(Nahv) 0
U-bahn 100

Table 7. Portion of cars using disc brakes in Korea trains

Type of Train Portion of cars using disc brakes(%)
KTX 70
KTX-Sancheon 54
Saemaul train 87
Mugunghwa train 89
ITX-Saemaul 100
Nuriro tarin 100

Freight train 0

Subway 100

(f) A Area, General line Grid & Facade Noise Map night(3D)

ssszsazanssss

(h) B Arca, General line Grid & Facade Noise Map night(3D)

+ HAEAFE E fAaaBg o] T AR AeF7A
HAEE Yelst= 7(Table 6) “L2]aL 5uff Rbef
W AR faa v o) ALG A HAIES
2 749-(Table 7)9] W4 Aol ot

of et olct,

THohe dxkse] Yool AHg A
9] Y7ol wh Table 4014 AL 7 %
A5 el A o] A&kt Schall03S o83 ol &gk
Aol Figure 5, 6°1 e olct, nbeilo] 75
HaaBg|ola AR A e W 0T eR A
Aohe B dAlS SH3kEe oF 6dB~7dB o %
A 58S & 5 lrk, ohd el 2} s At
dAe Haane|a A AT EE At
7Sl oF 2dBu|vHe] @345 H A on, Schall03
oA AABHE 7F BAR-B ol THE B Bsted &
i e i B L B R R R e A
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™ Aarea35m

dB(A)

M Aaread42m
W B area 35m

predicted-measured

M B area 46m

0% disc brake
%(korean)

disc brake
%(Schallo3)

Figure 5. Differences between measured and predicted sound level values(Laeq1n) at four locations according to the
percentage of vehicles using disc brakes, General railway line



184 EHFISEI H25H HI3E

W 25m distance 1.2m height
M 25m distance 3.5m height

dB(A)

predicted-measured

0% disc brake disc brake
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Figure 6. Differences between measured and predicted sound level values(Lae 1) at two positions according to the
percentage of vehicles using disc brakes, high-speed line
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Figure 8. Measured rail roughness level(dB)(Koh HI et al. 2013)
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Figure 9. Change in predicted sound levels according to the brake coefficient p(%)(Measuring height =1.2m above head of
the rail ;dashed line, Measuring height=3.5m above head of the rail;solid line)
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