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Source: Position Paper of the Working Group Railway Noise of the European Commission
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Principles of rolling noise generation

\: II» Car body radiation

3. Vibration
transmission

WHEEL radiation
Total pass- II»
by noise

RAIL radiation

2. Interaktion
wheel/rail

1. Roughness of
wheel and rail

track radiation

STAIRRS
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Rolling noise generation scheme

(U]

2 smooth wheels Wheel coating,

2 (k-blocks) wheel absorbers
Track radiation |

£ Smooth rail Stiff track,

s (D: BUG) rail damper

=
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Noise separation tools
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Contribution of wheel & rail noise (1)

J If wheel and rail noise
originally was about the
same, a reduction of rail
radiated noise by 10 dB
will lower total rolling
noise by 2,6 dB only

957

90

85

tol
noise

measure

wheel = =
noise rail noise
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Contribution of wheel & rail noise (2)

If wheel noise originally
has been lower than rail
noise, a further reduction
of wheel radiated noise by
2 dB will lower total rolling
noise by 0,6 dB only

wheel ¥ measure

noise rail noise
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Contribution of wheel & rail noise (3)

G If wheel noise originally

: i has been lower than rail
noise, a reduction of rail
radiated noise by 2 dB only
will lower total rolling

noise by 1,2 dB

90

wheel = ol
noise rail noise
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Schienenrauhigkeit/rail roughness [dB re 1pm]

Influence of rail roughness on rolling noise generation

25
Rail grinding on 16-04-2007, site Deutsch Wagram:
20 i : i
15 ~a—before grinding (Sep.06)
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A-weighted pass-by noise La,pb(V) in 7,5m
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98 LA,pb [dB]

Influence of rail roughness on rolling noise generation
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Effect of track measure depending on vehicle type

Pass-by noise
on untreated track (refer.)
vibration isolated sleeper
track with rail absorber
for vehicles with
big rough wheels (4020) and
small smooth wheels (4024)

Rail absorber has no effect
with class 4020 vehicles
- wheel dominates

m
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3 results on effects of rail damper in a narrow curve
100
o reference
© with attachment to rail
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o reference
© with attachemnt to rail

Lapb(V) [dB]

04 1g(ViBo) 0,3
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o reference

= with attachent to rail

Lapb(V) [dB]

04 1g(ViBo) 0,3
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@ step 1 (rough) o _CZZZIZCL
< step 2 (ground) 777717777
o step 3 (2 weeks) ;
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Vanishing effect of a rail damper in a narrow curve
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Vanishing effect of a rail damper in a narrow curve

—————— s  Absorbers have a
* limited effect on

rolling noise on

the smooth rail:
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Basic methodologies for measurements

Controlled Pass-by Statistical Pass-by

* same vehicles at all sites « different vehicles with

(,golden test train®)

« defined operation condition * operation conditions (speed) cannot
(speed) be influenced
-_necessary > * many data sets necessary >
measurement is cheap measurement is expensive
« (high) cost for test train -—
« obstruction of daily operation * no influence on daily operation
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Sample size and reproducibility
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Getting data from railway noise monitoring

acramos: acoustic railway monitoring system
developed by psiA-Consult

Automatic measurement and data processing acramos
Automatic train categorisation
Pass-by level of whole train per train category
Pass-by level of single axle of each single train
Rail vibrations for indirect roughness detection
Ground borne vibration levels
Detection of “irregularities” in the train’s noise footprint

since 2006 used by OBB Infrastructure at the Nordbahn north of
Vienna

2 mobile system used for assessment studies since 2008
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Application of monitoring
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