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Common method for EU

JRC F.'E.‘"EREVCE REPODRTS

DG JRC published the final report on CNOSSOS-EU in August

2012 with detailed technical descriptions of engineering

methods for: T A

Commuon

e Source models for roads, rail and industry NoISe ASSessiment weoq,

in Europe (CNOSS05-EY)

« Point to point propagation model based upon NMPB 2008

« Aircraft noise mapping to be undertaken using ECAC
Doc 29 3rd Edition, 2005

Directive of 19 May 2015 to have the CNOSSOS-EU method
in Annex Il of the END as the Common Method for use
during round 4 of strategic noise mapping in 2022.




Common method for EU

CNOSSOS-EU should be designed to produce plausible
noise maps showing plausible results.

Common

nge Assessment Methods
in Europe (CNOSS05-EY)

O e e g

For the purposes of CNOSSOS-EU, a parameter is
considered essential if the range of values of the
parameter can take yields variations in Ly, Or Ly =
of more than +2.0 dB(A) 95% C.1. S
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Standard Calculation Method II

The Dutch calculation method version of 1996 Reken- en

Meetvoorschrifte 1
. n P
Railverkeerslawaaj '9

Standard Calculation Method Il is the EU Interim
Railway for noise mapping

By the way: In the Netherlands there are newer
versions of this calculation method




Fields of application

For large areas For individual objects

Support to the EU level policy
. . Support MS policy aspects
Noise mapping Local action plan aspects

(large scale)

Assessment
Detailed noise maps

Minimum
requirements
for data

More
generalized data
(defaults)
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CNOSSOS-EU Railway noise
versus
Standard Calculation Method Il

Noise Sources




Sources

SRM I CNOSSOS-EU

Physical source types: Physical source types:

rolling and impact noise
curve squeal

traction noise
aerodynamic noise

additional effects (as
bridges and shunting yards)

1. rolling, impact and traction noise
2. aerodynamic noise
3. bridges

g b~ W DN -



Source positions

SRM I CNOSSOS-EU
e Centre between the rail

e " x . == 40m-B p I N
e Source heights: O
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Mind that the source positions also have direct relations to barrier attenuations !



Scheme of the use of the different roughness and transfer
function definitions

Train speed
v

Wheel roughness

Feh

Vehicle transfer function for
wheel and bogie emission
I-I\'sh

Sound power of wheel and
bogie emission
Lmﬂ,\\eﬁ

Contact filter
Cy

Total
effective
roughness

Vehicle transfer function for

superstructure emission
H.

sup

Rail roughness

For

Sound power of
superstructure emission

Lo cup

Track transfer function for
rail sleeper and ballast/slab
emission
H,

Sound power of rail sleeper
and ballast/slab emission
Lywow




Rail roughness
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Results over several years of light-rail vehicles
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Directivity

SRM I CNOSSOS-EU .
/Emission
) direction
|
Vehicle :
(equivalent :
point source) :
>0 : Travelling
= 7 ! direcionr®™
|
|
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Dipole - COSIN function on the horizontal AL, 4ir vert 1S the vertical directivity correction

directivity function of y
ALy, i, nor IS the horizontal directivity correction
function of ¢



Directivity - default

Horizontal low and high source Vertical low source - aerodynamic
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Curve squeal noise

X: inner side. O: outer side.
T T

AR
Adding to the rolling noise sound power spectra g« pof - - -4-- ¢ -+
 for at least a 50 m length of track i

for all frequencies o cane o ooy .

Figure 1.3: Curve squealing: spectrum of the sound exposure level. Single me
ments made by van Leeuwen [64]

8 dB for R <300 m
5dB for 300 m<R <500 m

Squeal noise is associated with the sources at 0,5 m (source A).



SRM 2 - Predefined Train Categories
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The CNOSSOS-EU Rail source model

Complex source model depending on
» rolling noise (rail/wheel roughness)

« impact noise (crossings/switches/junctions) e L e

» squeal (radius) e
« traction noise ' e
e aerodynamic noise e e
e directivity L o oo

* Dbridges etc.

The source model is in 1/3 octave, however for propagation and octaves are used

2 source heights at 0.5 meter and 4.0 meter above the rail track
* Rolling noise: 0.5 meter * Impact noise: 0.5 m

* Traction noise: 0.5and 4.0 m * Squeal noise: 0.5 m

e Aerodynamic noise: 0.5and 4.0 m « Bridge noise: 0.5 m




Rail conversion / input database table

E K L [l ) [u]

i Code Description F_mech W max weight Length Agles heelDiamets ; heelMeazure BrakeCode Aule Load : RefTransfer ! RefContact
2 Empty wehicle definition 1) ] ] o o o none ZastironBlock o 1)
3 1 &30 120 =] 14.53 4 360 none  astronBlos 7 1 1 1 3
4 2 E4D 40 anE 5234 4 az0 none —astiionEloc 23 2 2 2 3
5 | 2MCF EEEE400 230 120 n M.a7 ) oo none 12 E E 2 2
& | SMCF CCy2000 2250 160 114 20 4 1140 none 29 E E | e
T |BEMNFE Dloco 1165 an 195 4 1000 none 20 3 E 3 3
& | NSE400 Dloco 1180 a2z 144 4 1000 none  astronBlos 21 3 5 3 3
9| TEOJ JT42CwWHIC |l az =66 2200 121 126 201 [ 1z0 = oizite Block.-k: 21 [ E 4 e
10 | kS Ok 30 DU E40 140 94 B2 4 920 =0 izc-Mon-Tres 24 3 E & 3
1 NS 1700 Eloco 4860 140 a6 N 4 1260 none  SastonBlos 22 [ [ 3 3
12| MS mat 64 EMU EraU a0g2 140 a2 521 4 920 none —astironBlo: 21 2 E 3 3
13 |RMR Cat 1 Elock braked passenger 26 4 none  ZastironBlock, 3 (5 3 3
14 | RMR Cat 2 [a] ICM-II, ICRF trailer, SMCF paszenger, TEE 2B 4 none CastronBlock. 3 E 3 3
15 |BMR Cat 2 [b) ICH 1700, DOR-11800 |oco, Belgian locos 12 4 none  CastironBlock E E 3 3
16 |BME Cat 3 Diisc braked paszenger trair 26 4 Mo igc-Mlon-Tread 3 E ] 3
17 |BMR Cat 4 Block braked Freight trains variable | and no. n; n N —astironBlock 3 E 3 3
1& |RMR CatGja) DEl,DEZ, OE3 25; 4 none —astlironBlock. 3 3] 3 3
19 |RMR Cat & [b] Z200, 2300 locos 14 4 none CastronBlock. 3 E 3 3
20 |BMR Cat & [c) 2400, 2600 locos 12 4 none  CastironBlock 3 E 3 3
21  RMRCate rains with dizc brakes 26 4 none izc-Mon-Tread 3 B I} 3
22 |BMRCat 7 Dlisc braked urban subway and rapid tram trains 15 3 none lizc-Mon-Tread 3 E 5 3
23 |BAMNE Cat 8 [a] IC " 26 4 Mo igc-Mlon-Tread 3 E ] 3
24 |BMR Cat & [b) DIDIRA 243 26 4 N —astironBlock 3 E 3 3
26 |RMR Catdja) TGV PEA type, power car 20 4 none —astlironBlock. 3 3] 3 3
2E | RMR Cat 3 [b] TGY PEA type, brailer car adjacent to power 20 3 none isc-Mon-Tread 3 E & 3
27 |[RMRA Cat 9] TGV PBA types, ather trailer cars 20 2 none lizc-Mon-Tread 3 E & 3
23 |BNE Cat 10 ICE-3 tupe as=! ee| dampers 28 4 norne Jise-Nlon-Tread 3 (-] ] 0 3
29
a0 Description | Description [ Diescription [ Description | Description | Description | Description | Description | Description | Description | Description | Description | Description | Diescription | Diescription | Description] Description]
| Wehicle Code shart Wehicle Type long description Fowerinkw  Max speedin kmb weight in tor Lengthinm noof asles  inmm diameter inm Wheel measu Brake type  loadinkM  Fef to Wehich Fef to Conta Fef to Wheell Ref to Tract Fef to Aeroln
a2
3% | Ezamples: Exzamples: large, none CastlronBlo
24 | SMCF EERE400 open wagon, [zide or end loading and flat Floor] medium, 500 | WwheelDampe Composzite
3% | SMCF CCyzooo open wagon, [mineral or ballast wagon or =mall, Screens Digc-Mon-
36 | REMFE Dloco ehozed wagon, [8 or more vents) COithers
37 | MNSE400 Dloco clozed wagon, [sliding walls)
38 | TEOJ JT42CWRIC azEE igolated or refridgerator wagon
39 | NS OR300 DY 2-axle flat wagon, [stakes & dropdown side
40 | MS 1700 Eloco - or 3-axle flat wagon, [car carrier wagons)
41 | MS mat 64 EMU 2-axle flat or open wagon, figed side boards
42 4-azle (bogie] Fflat wagon, drop-down end
43 4-aple [bogie] Hat wagon, non-skandard
44 “w'agon with opening roof
45 Other non-standard wagons
45 tank wagon [also with spherical silos]
47 DML - Diezel zelf-Motored passenger
44 EML - Electric: zelf-Motored pazsenger
43 diesel loso
a0 electric loco

» Vehicle Definition Wehicle Transfer Contact Filter Wheel Roughness Traction Moise - accelerating Traction Noise - 1

py) dG mR




CNOSSOS-EU Railway noise
versus
Standard Calculation Method Il

Propagation




SRM 2 - Sound level in favorable conditions and a correction

Receiver calculations are made according to the following steps:

1. for each propagation path the calculation of the attenuation in
favorable conditions

2. calculation of the long-term sound level for each path by using C;,

Rsource + Rreceiver zz
Cy = 3,5 — 35. - '

2,0

Cm in dB

3. accumulation of the long-term sound

0,0

lGVElS for a ll paths ’ 100 DistanczeO(:rom the SO3UOIE)C6 inm v



CNOSSOS - Sound level in homogeneous and in favorable
conditions

Receiver calculations are made according to the following steps:

1. on each propagation path:
e calculation of the attenuation in favorable conditions
e calculation of the attenuation in homogeneous conditions

Lp Ly
L =10 x lg(p- 1010 + (1 —p) ) 105)

2. calculation of the long-term sound level for each path by susing the
percentage favorable (p %) and homogeneous conditions (100 - p %)

3. accumulation of the long-term sound levels for all paths



CNOSSOS - Propagation and meteo

2 calculations
« Homogeneous: straight rays
« Favourable: curvature 8R (equivalent to ISO)

Method to calculate %,y oured per period

This method replaces the C_, correction
according to ISO and the Dutch calculation
method




Propagation of a source at 0,5 m height to a microphone at
25, 50, 200, 500, 1000 m, 4 m above the ground
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CNOSSOS - SRM 2
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Conclusions

A simpler source model by using only two source heights
In the source more aspects as traction noise and curve squeal
Rail conversion tables

Extra input data on meteo

CNOSSOS will give

o somewhat higher levels for reflective ground
o somewhat lower levels for absorptive ground

Source power determination should be according
to inverse propagation calculation




Recommendations

Define the field of application in your MS:
v’ Strategic noise maps and action plans

e)“ﬁ

e
8
Y
N

o Define your vehicles

v' Assessment and legislation NP, WY
,’,\ "\.% o
DANZ 2
- g 4\’“1\(\
Check your emissions: 2\ %{iééi‘;‘{";h
/12

3 3
Anticipate the public on new calculation results &2
 More reliable and more state-of-the-art PN

« What’s in it for me
 What is the best method for reducing noise levels

Calculate round 3 (now 2018) with the old method and with CNOSSOS

- W agm*
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Thanks for your attention

Hans J. A. van Leeuwen

DGMR Consultants for construction, industry, traffic, environment and software
P.O. box 370, NL 2501 CJ, The Hague, The Netherlands
+3188 3467 500 LN@DGMR.NL
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