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* Elaborée dans le cadre de deux projets
PREDIT — DEUFRAKO (P2RN et ODSUREF)

* Financement ADEME
* Pilotage de la BASt (Projet P2RN — Version 1)
* Pilotage par I'lfsttar — LAE (Projet ODSURF —

Version 2)
de frako .

Agence de I'Environnement
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Historique de la DEUFRABASE (1)

* Premiere version (Projet
P2RN)

— Détermination des géomeétries
des cas d’étude

— Calcul des atténuations en
propagation par des modeles
adaptés (analytiques, PE, BEM)

— Choix des revetements
— Choix des trafics
— Mise en libre service subwgite
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Historique de la DEUFRABASE (2)

* Mise a jour de la base
(Projet ODSURF) django

— Refonte de la structure de la base

@ python

— Possibilité d’extension a moindre cout
a de nouvelles configurations de calcul
et de nouveaux indicateurs

— Validation

— En acces libre sur un site hébergé par
I’Ifsttar

~)) IFSTTAR
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DEUFRABASE — Version 2

* Présentation de la structure

™

 Détails des onglets T o
* Démarches de validation | jjjj{|{{{| 1|10

e Calcul et résultats :

Acoustics Indicators - Lden =
kom @ ENC.0.10 © G014 © MTLOGwpe! OB OE510.14 ©CALS ©SHAG "'J

http://deufrabase.ifsttar.fr/

QDEUFRABASE
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Acoustics Indicators - LAeq & Lden

63.7 dBA)
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- 000 cans sMA0.11

f you need to refer to the DELFRABASE
AFrench-German database for road §

. 0 your report, article, Communecation....
noise evaluation please use the f.

This website s dedicated to acousticians and engineers in the

| ST
fedd of ernaronment and road tanspor tation, who would ke to : I BERENGIER M., DROST 8.,
evaluate the effect of road pavements on the surrounding noise, o o - GAUVREAU B.,
in typical road and traffic configurations. DUHAMEL D.,
Included features of the DEUFRABASE: AUERBACHM

o 19088 configurations including dfferent geometries and « DEUFRABASE: A German-
ground absorptions, French acoustic database

© 32 busit-= French and German road pavements, with on road pavements ». In:
spuciiicashe qpactun; Acoustics’ 08. Paris, France

* user's pavement noise Spectrum import,

o bustt in traffic profiles or user's raffic data; (2008)

* LAeq and Lden calculations;
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Noise level calculation

METHODOLOGY

PRINCIPLE

NOISE LEVEL CALCULATION

INPUT PARAMETERS
CASE STUDIES

VALIDATION

de fako

Noise level calculation

meas
meas

Road pavement Natural ground

meas

Equivalent sound level at a reference receiver Ryef

From the measured LA max, the equivalent sound level La eq[T] for the reference period T can be obtained from the general
equation [BERENGIER, 1993]:

. 7D,
L3 eg|T)(Reet) = L max(Viet) + 10l0gyg ( ¥ T)




Impédance des sols
(chaussée et
environnement
proche)

Gradient vertical
vitesse du son

Pente
Ecran anti bruit

Position de la
source et du
récepteur

Other ressources

Environmental Acoustics Laboratory
LSimpa: a room acoustics software

Attenuation (dB)

* Noise barrier:

© No barrier;
o Barrier of height hparrier=2 m at d(S,screen)=4 m from the source S;

* Source and receiver positions:

o The height of the source S is hg=0.05 m for all configurations;
o Depending on the configuration, the height of the receiver R is hg=1.2m, 2m or 3m;
o The distance between the source and the receiver is d(S,R)=7.S m, 40 m, SO m and 200 m, depending on the road

Attenuatlon relatlve to free f|eId (_ 1a _porous_ 000)
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NOISE LEVEL CALCULATION
INPUT PARAMETERS

ROAD GEOMETRIES

PAVEMENT DATA

TRAFFRIC DATA
CASE STUDIES

VALIDATION

e Spectres des
LAmax
1/3 octave
(VL:90 et
110 km/h;
PL: 80 km/h)

gfr/static/images/spectrum/speltrum_BBDr 0 14 png

oeneraL considerauons

The DEUFRABASE uses, by default, porous and dense ts. However, users have the possibility to
upload data concerning their t

Note that, in the DEUFRABASE, if you choose a road geometry with 2 dense ground (respectively, a porous ground), you will be able

to select

Pavement spectrum BBDr_0_10
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User road pavement data

Users can use their own road pavement data, for both the PC ('pc in the filename) and the HT ('ht' in the filename), by uploading two




Traffic data

PRINCIPLE General considerations
L calculation:
NOISE LEVEL CALCULATION Aeq1hcalau

* The calculation of the LA eq, Th needs]
INPUT PARAMETERS (HT) ona th-period.
LA eq.24h (and Lden) calculation:

ROAD GEOMETRIES © The La eq,24h calculation needs thel

every hour of the day.

PAVEMENT DATA © In order to be as representative as paj

Friday).
T “
CASE STUDIES For both calculations, one need to considef]

* Two representative road situations 2

VALIDATION case, a safety Lane of 2m width is conf
o By default, the distribution of vehiclel

(VPD), following this rule:

Number of Lanes PC distril}
@x1n VPL = 100§
2x2) Slow laned

Fast laned|

Pourcentages horaires

defako

moyens VL et PL basés
sur une sélection de
voies rapides francaises
et allemandes

(2 x 1) lanes

Important remarks:

« For the LA eq, 1h calculation, the traffic data are applied for a Th-period.

« For the LA eq, 24h (and Lden) calculation, the traffic data are applied over the 2ah-period of the day. In this case, the daily
percentage volumes of traffic (PC and HT) are defined as the mean values of the German and French volume of traffic, for PC
and HT respectively. The mean traffic for Germany is the mean value based on nine different motorway counting points. The
mean traffic for France is based on twenty seven counting points around the Ifsttar test tracks (at Nantes). Figures below

show,

Traffic distribution (PC)

Traffic (%)

T T T T T T T

5]
L2
23
3q
5
S
4

78
89
9
Ia,“
11.12
12.13
13_14
14<15
15.16
6,
7.8

8.4,
9., 0
20-2 1

21«22
?2«23
23‘24

Hours




Possibilité de calculs complémentaires

e Calcul du Lden en tenant compte des

conditions de propagation différentes entre
la journée et la nuit

* |dentification du LAmax a partir du calcul du
LAeq(1h)

e Calcul d’un correctif de vitesse




Validation de la méthode (1)

* Comparaison par rapport a la mesure

BBTM 0/10 (very thin asphalt) - Traffic: 381 vehicles with 14% HT (PC at 100 km/h and HT at 80 km/h)
80,0

20,0 1

10,0

00

100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 GlobalA
W Measured LA eq, 1h at 100km/h (dBA) B DEUFRABASE with measured spectrum (dBA) W DEUFRABASE with mean spectrum (dBA)




Validation de la méthode (2)

* Comparaison par rapport a la mesure (LAeq(1h))

with 2 good accuracy (i the S than 2 dSA). One can also remark that the DEUFRABASE
_ﬁbmhﬁﬁq-ﬁw-‘-&:L son of an usual pr = y margin_
70,0%

m DEUFRABASE with built-in spectrum
60,0% =

m DEUFRABASE with measured spectrum

50,0%

40,0%
30,0%
20,0%
10,0%

0,0%

Linf; -4 [4 3[dBA[3 -2[ dBA [-2; 1[dBA[1 o[dBA [o; +1[dBA [+#1; +z[ [#2;43]  [#3; 44  [#4; +inf[
dBA dBA dBA dBA

Other ressources French institute of Scence and Technology for Transport, Partners

S Deveiopment and Networes (Fsttar) S
Enveonmental Acoustics Laboratory Enwonmental Acousbcslaborstory@® 200 asem
ESempa 3 room acoustcs software Legx notces FSTIAR m .
Nose Panet org ressources for envionmental nose

measurement and modeling




Lancement du calcul (1)

* Choix de la géométrie et des conditions de propagation

Geometry >> Pavement Traffic Results Restart

DEUFRABASE v2.0-beta-4-gb3fdcad

Please choose one geometry:

& ® R B

75m -t 75m - 75m - 75m -
—

13) demse suface 13} porous surface 1b) dscontruty dense 5) Sscontnety poross

”
200m 200m 200m . 200m
—_— ——
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Lancement du calcul (2)

e Choix du revetement

uses.

Geometry << Pavement >> Traffic Results Restart

DEUFRABASE v2.0-beta-4-gb3fdcd4

Please choose one or more pavements:

BBDr 0/10 [C1sBTM 0/14 [CJEs 10114 [CIsMA 0/8 LA
BBDr 0/14 [C18BTM 0/6 type 1 [CJes /10 [CIsmAa 08 s
BBDr 0/6 BBTM 0/6 type 2 Ccaos Ows /5
[Zlesm 0/10 [C18BTM 0/8 type 1 [CJcAa 05 LA [Cws o8
[CIessG 0710 [C1sBUM 0710 OPA 0/8 Czeut
[IessG 0/14 [C1sBUM 0/6 [CIsmA o/11 [[JzBJT 0/16 Kamm
[CIea™ 0/10 type 1 Osc Csmao0i11s [CzBkRr 0116
BBTM 0/10 type 2 [Cecr [CIsmA 055 LA ZWOPA 0/8

Or check "My own pavement spectrum” to upload your own pavement spectrum:

] My own pavement spectrum
Be sure that the choosen geometry is compatible with the pavement (for example a ‘porous’ pavement with a ‘porous’ geometry)

t Template:

Please upload the passenger cars spectrum
Parcourr Aucun fichier sélectionné.

Please upload the heavy trucks spectrum:
Parcourr Aucun fichier sélectionné.

Your selection:

Geometry selected

e 1d_dense_025
—




 Choix du trafic

DEUFRABASE v2 0-beta-4-gb3fdcdd

Define general traffic data:

1 lane per direction 2 lanes per dwection

Please select personal car speed

9% «~ kmh

Please select calculation type
LAeq. 1h

© LAeq.24h and Lden

Define traffic distribution:

Number of vehicles per direction

2000 3
Heavy trucks percentage (speed is fixed to 80 km/h by default)
10 %

Check to use your own traffic data (for LAeq 24h and Lden only)

Please upload the passenger cars traffic data
P uri Aucun fichier sélectionné.

Please upload the heavy trucks trafic data

Parcouri Aucun fichier sélectionné.

Your selection:

Geometry selected
e 1d_dense_025
Pavement(s) selected

« BBM_0_10

"




Présentation des résultats (1)

* LAeq (1h)

Geometry Pavement Traffic << Results >> Restart
Acoustics Indicators - LAeq 1 hour =
Global
~ http:/ /deufrabase. ifsttar_fr (v2.0-beta-4-gb3fdcd4) — case "1d_dense_0007, 1 lane, 2000 vehicles, 10 % of tr 45.2d
BBTM_0_10_type_1:45.6 dB(A)
42.7 dB(A)
Z 40 48.0 dB(A)
S ES_6_1C 46.6 dB(A)
- GA_0_S 48.3 dB(A)
= l l | l 46.0 dB(A)
125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000  Globa
® BESC_ 0_10 @ BETM_0_10_type_1 BETM_0_6_type_1 BC ®E610 ®CAO0S SMA_0_8 LA




Présentation des résultats (2)

 LAeq(24h) et Lden

G y P: Traffic << Results >> Restan
Acoustics Indicators - LAeq & Lden

T B

cccccccccccccccccccccccc




Extraction des données

Category
0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24
Lden

BBDr_0_10 BBDr_0_14 BBDr_ 0_6

45,00
44,20
44,20
45,30
47,50
50,00
52,60
54,40
54,40
54,10
53,90
54,00
53,80
53,90
54,20
54,30
54,40
54,00
53,30
52,20
50,60
49,00
47,80
46,40
55,60

47,10
46,10
46,10
47,20
49,40
52,10
54,70
56,60
56,50
56,20
56,00
56,10
55,90
56,00
56,30
56,40
56,60
56,30
55,60
54,50
52,80
51,20
50,00
48,50
57,70

43,80
42,90
42,90
44,00
46,20
48,80
51,30
53,20
53,10
52,80
52,70
52,70
52,50
52,60
52,90
53,00
53,20
52,80
52,10
51,00
49,40
47,80
46,60
45,10
54,30

BBTM_0_10_type_2
44,90
44,10
44,20
45,30
47,40
49,90
52,40
54,20
54,20
54,00
53,80
53,90
53,60
53,70
54,00
54,10
54,30
53,80
53,10
52,00
50,40
48,80
47,60
46,20
55,40

BBTM_0_6_type_2
43,00
42,10
42,20
43,40
45,50
48,00
50,50
52,30
52,30
52,00
51,90
51,90
51,70
51,80
52,10
52,10
52,30
51,90
51,10
50,00
48,40
46,90
45,70
44,30
53,50

OPA_0_8
46,00
44,70
44,50
45,60
48,10
51,00
53,90
56,00
55,90
55,30
55,10
55,10
55,20
55,30
55,50
55,70
56,00
55,80
55,20
54,10
52,30
50,60
49,40
47,90
56,90
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* Version 3 de |la DEUFRABASE
— Amélioration de son ergonomie

— Large diffusion via internet

Contacts :
michel.berenqgier@ifsttar.fr
judicael.picaut@ifsttar.fr
nicolas.fortin@ifsttar.fr

Lien:
http://deufrabase.ifsttar.fr
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Merci de votre attention

Ifsttar

Centre de Nantes

Route de Bouaye, CS 4

44344 Bouguenais Cedex - France
Tél. +33 (0)2 40 84 03 68

Fax. +33 (0)2 40 84 59 92
www.ifsttar.fr
michel.berengier@ifsttar.fr




