Swosch. Not swisch!

Aerodynamic noise

 Increases more rapidly than mechanical (rolling) noise
+ Typical speed dependence of 60 log,,V or more

« Important at high speeds, typically above 300 km/h

« Important for interior noise as well as exterior noise

« Sound generated within the acoustic medium increases
complexity of analysis and measurement.




Consequence windows/facade/indoor
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Slmpllfled consequence facade
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Impact / facade / Wmdow -> mdoor n0|se
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Higher speed with aerodynamic noise (low frequency) -> better
facade insulation needed

X2000 (200 km/h) — better facade-insulation than "ordinary” train
The spektra of sound insulation matters (heavy glass — better low
frequency)



Sound Paths




Source Height Calculation Model-NMT
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5 meter noise reduction screen




Experience - Netherlands

Noise barriers

High speed line in the Netherlands
« Many noise barriers
Some are up to 12 m high (railway + motorway).

Tunnel under ‘Groene Hart' \ Noise barriers - Dutch high speed line

Costly

Visually intrusive

Control at source potentially more cost-effective
e VR SANSET TR RN

David Thompson, ISVR,
Southampton,
Storbritannien




Source Strength -Rankin

Speed [kn 320(F
Source height sel mph k km/h SEL at speed
Propulsion 12 8 20 0 32
wheel - rail 199 90 2 144 98 1 0
train nose 10 8 180 60 288 R 2 6
wheel region 5 8 180 &0 288 R 2 6
Pantograph 15 86 180 &0 288 89 4 9
S
100
%5
D
85 .
&) -
75 -
Propulsion wheel - rail train nose wheel region Pantograph




Landscape Bridges - NMT

Riil med skarv AL.=+3dB
10 m spérliingd for vardera av viixlar och korsningar AL, =+6dB
Delstriickor pd bro utan ballast AL.=+6dB
Delstriickor pa bro med ballast AL.=+3dB
Brotyp Ljudnivaskillnad, dB(A).
1. Broar helt i stil utan ballast +8 till +12
3. Stéalbroar med ballastfyllning och under-
liggande barande 14d- eller I-balkar +1 till +5
OW n 4.1 Ballastfyllda betongtrdg pa under-
- liggande barande ladbalkar av stél +1 till +4
ex pe r I e n ce : 4.2 Ballastfyllda betongtrdg péa under-
liggande barande I-balkar av stél -4 till +1
4.3 Ballastfyllda betongtrag mellan barande
hoga I-balkar av stal (avskdrmande) -5 till -1
5. Ballastfyllda helbetongkonstruktioner -1 till +3




Slab track - bridges

"Slab track is noisy”

« Slab track is used for high speed lines in Germany and
Netherlands

« Slab track has a reputation for being noisy

+ Dutch high speed line has recent high profile noise problems
with interim domestic trains (cast-iron brake blocks)

« Thalys noisier on slab track than on ballasted track David Thompson, ISVR,

Storbritannien

Southampton,



Verkehrslarmschutzverordnung — 16.BImSchV (2012)

Tabelle 7: Pegelkorrekturen ¢l fiir Fahrbahnarten

Spalte A B C

Zeile | Einflussgribe Pegelkorrekturen ¢l in dB
fir Oktavband-Mittenfrequenz, in Hz

63 | 125 | 250 | 500 |1 0002 000]4 000]8 000

| Feste Fahr- Erhohte
bahn Schienen-
abstrahlung 0 0 0 7 3 0 0 0

ra

Reflexion an
der Fahrbahn | | | | 1 | | |




Example showing influence height of bridges




TGV - 250 km/h

AF 2014, test new in house calculation method
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Speed dependence .

Flgw 2. Svonaka oly
NMT - Nordic Model

Frekvensberoende: ganska invecklad
Ca 27*log(v/v0) fér X2000

Tabelle 6: Geschwindigheitsfaktor H fiir Eisenbahnen

Maximum A-weighted Sound Level (dBA) ——e

Spalic A B C

Zale  |Schallquellenart | Teilquellen Geschwindigkeltsfaktor 5 in der

% Train S (mph) —= % Oktayband-Mittenfrequenz, in Hz

Figure 2.7 Generalized Sound Level Dependence on Speed 1 63 125 ] 250 | 500 11000 2000 |4 000 | 8 000
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Type de matériel : TGV 200 (TGV=-Duplex)

Le=92dB(A)
300 km'h
Vitesse maxisale : 300 kmh
Longueur : 2001 m
Type de freinage :  Disgues sur bogles moteurs (motrices)
Disques sur bogies perteurs (remorques)
Pointdemesure: de2Smhs3Sm
Fichier DEF
TGV-D
RAME
IDENTIFICATION : TGV.D
LONGUEUR (M0 m
NOMERE BOGIES - 13
ESPACEMENT ISm
VITESSE %0 kmh
VARIATION 30 * bog10 (V/Vréf)
FREQUENCE : 12§ 250 S0 1000 2000 4000 Hr
PUISSANCE 1177 1167 1166 1IX2 1192 162an
Niveaux somores ef specire de référence an point de meswre en I,
1/3 ot 100 Hz 125 Hz 160 Hz 200 Hz 250 Hx 315 Hz
dB 84.5 83.0 8|£ 81.0 820 81.6
1/3 et 200 Hz S00 Hz 630 Hz 800 Hz 1000 Hz 1250 Hz
JdB 8510 803 S04 8.4 1.7 82.1
1/3 ot 1600 Hz 2000 Hz 2800 Hx 3150 Hz 4000 Hx S000 Hz
JdB 81,5 31,0 28 50,8 778 74,5

Tp - EN ISO 3095:2005 (E)

Méthode ot d powr la des
008 prévisionrelies du brult des NbastTUCes o trans-
port Aabre dans I

SNCF, 2007




Maximum Level?

Maximum Nolse Level (Lmax.f). dBA

Noise from High-Speed Trains
Lmax (fast) normalized to 100 it destance
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Figure 2-13 Measured Values of L, , vs Speed from High-Speed Trains




A-Weighted Sound Level, dBA
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A-Woighted Sound Level, dBA
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On the basis och measurements and calculations we have concluded

these speed dependencies:

20*log(v/vref) between 80-160 km/h
10*log(v/vref) betweenr 160-240 km/h
18*log(v/vref) betweenr 240-320 km/h

Constant over 320 km/h

80 km/h

200 km/h

320 km/h

safety distance

1

1,6-2,2

2,0-2,8




