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 Qu’est qu’une méthode M-E
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M-E?

+ Méthode mécanistique-empirique

* Partie mécanique

+ Calcul les contraintes et déformations dans un systeme
multi-couche soumis a des charges extérieures, aux
effets de la températures et de I'humidité

- Modélisation du
comportement
des matériaux
inclut dans la
chaussée




M-E?

+ Méthode mécanistique-empirique
* Partie empirique

- Lien entre les caractéristiques mécaniques et les
dégradations de la chaussée

- corrélations
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M-E?

* Hypothese de Miner




Pourquoi pas juste mécanique?

* Manque de connaissances
* Mangue de données

* Pas nécessairement utile...




Historique

Chausseées rigides
+ 1938 Bradbury
* Dalle structurale

+ Travaux toujours en cours

Chaussées souples
*+ 1940 Burminster
+ Hypothese

 La chaussée peut étre modélisé comme une structure multi-
couche élastigue ou visco-élastique sur une fondation élastique ou
visco-élastique

* Premier développement méthode mécaniste: lvanov
(URSS) et McLeod (Canada)




M-E utilisable

: esa s -~

Chaussées rigides . ¢ =

+ Méthode PCA ﬁ @3@5
e

* Chaussées souples
* Kentucky DOT R
* Asphalt Institute
* Shell International
* Minnesota DOT




Pourquoi une methode M-E?

* Nos chaussées sont en bons états...




Pourquoi une methode M-E?

* Trafic

* Augmentation du nombre
- De 5 a 15x10° en 1960 a 50 a 200x10° aujourd'hui

« Augmentation de la période de conception

* 20 ans en 1960 a 30-40 ans maintenant
* Changement de |la configurations des essieux

* Pression des pneus
* 80 vs 120 psi




Pourquoi une methode M-E?

* Environnement
« Méthode AASHTO basé sur le test track

- Basé sur climat local

« Utilisation d’'une moyenne dans la région




Pourquoi une methode M-E?

+ Matériaux

« Surface

+ Modele non complet

« Base

- Modele sur 2 types de base seulement

* Infra

+ Caractérisation incomplete




Pourquoi une methode M-E?

* Lien avec performance
* Méthode empirique basé sur PSI

 Besoin d’'une méthode qui prédit la fissuration par
fatigue, fissuration thermique, orniérage,
écaillage, arrachement, etc...
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Méthode M-E AASHTO

+ Commence en 1996
« AASHTO abandonne
* Devient MEPDG

* Mechanical Empirical Pavement Design Guide
* Chaussées souples et rigides
* 2009 groupe de travail pour DARWIN-ME
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Criteres de conception

Lirniit Heliabiliby
v Terminal IR [inmile] 482 90

v AL Surface Down Lracking 2000 a0
Long. Cracking [ft/mi)

v AL Battom Up Cracking 25 a0
Alligatar Cracking [%]

v AL Thermal Fracture [ftAmi] »

v Chermically Stabilized Laper 90
Fatigue Fracture %)

Iv Permanent Deformation - Total Pavement [in] : 30

I Permanent Deformation - AC Only [in] . 30




Confiance - Reliability

* Probabilité qu’une structure de chaussée
donnée «survive» le temps prevue lors de |la
conception

probahility of
failure (o)

dilure

CRKE,,
9 reliability
F={1-c)
CRK, mean prediction (K = 40 percent) .




MEPDG

Etapes de conceptions

_e concepteur entre une conception initiale
_e logiciel estime le domage et les

orincipales dégradations durant la durée de
vie

La conception est verifiee en fonction des

criteres de performances et est modifiée au
besoin




Les intrants

* Trafic
* Environnement

* structure




Trafic

« DJMA-camion

« Dans les deux directions
* Classe 4 et plus




100% oo

. T 0

90% T 0 T

< 5% of traffic 200

T 0
80% |- > 80% of total damage X
X -
° T 6% <
g 7% 7 9
T 60% | 5% o
= =
o 50% + 4% <
(- O
c  40% | ©
‘T - 3% g)
£ 30% ©
o4 - 2% %
20% | e

10% -+ - 1%

0% +—F+—+—+— Rnec_2 o NS A

WRORR DAV X AR AR Pl o 00 aR 19 ¥ > 40 R P GV P PR P P RADATAACAL S
Tandem axle load, kips



Table 2: FHWA Yehicle Classification (from FHwWA, 2001)!

Class

Type

Description

Typical ESALs
per ¥Yehicle?

Matarcycles

All twa- ar three-wheeled motarized vehicles, Typical
vehicles in this category have saddle type seats and
are steered by handle bars rather than wheels, This
category includes motorcycles, motar scooters,
rmopeds, motar-powered bicycles, and three-wheel
rotorcycles, This vehicle type may be reported at the
option of the State,

negligible

Passenger Cars

All zedans, coupes, and station wagons
rmanufactured primarily for the purpase of carrving
passengers and including those passenger cars
pulling recreational ar other light trailers,

negligible

Other Two-Axle,
Four-Tire Single Unit Yehicles

All twa-axle, faur tire, vehicles, other than paszenger
cars, Included in this cdaszzification are pickups,
panels, vans, and other vehicles such as campers,
rmotar homes, ambulances, hearses, and carryalls,
Other two-axle, four-tire zingle unit vehicles pulling
recreational or other light trailers are included in this
classification,

negligible




All vehicles manufacured as traditional
passenger-carrying buses with two axles and six tires
ot three ar rmore axlas, Thiz catagory includas anly
traditional buses [including school buses) fundianing

4 Buses as passenger-carrying vehiclez, aAll twa-axle, four-tire 57
zingle unit vehiclez, Modified busez zhould be
considered to be a truck and be appropriately
clazsified,
Two-axle, Sik-Tire, 5iﬂg|E All wvehicles an a single frarme including trucksz,
g . carmping and recreational vehicdes, motor homes, 26
Unit Trucks etc,, having two axles and dual rear wheels,
_ . All vehicles on a single frame including trucks,
u] Three-aAxle Single Unit Trucks carmping and recreational vehicdes, motor homes, e )
ete., having thrae axlas,
Four ar Maore Axle Single Unit
7 Al trucks on a single frame with four or more axles, e )
Trucks
Four aor Less Axle 5iﬂg|E All vehicles with four or less axles consisting of two
a2 . units, aone of which iz a tractar or straight truck power .20
Trailer Truck
railer Trucks unit,
. . . All five-axle vehicles congisting of two units, one of
9 Five-Axle 5Iﬂg|E Trailer Trucks which iz a tractor or straight truck power unit, 20
Six or More Axle 5iﬂg|E Trailer All vehicles with six or more axles consisting of two
10 T K unitz, one of which is a tractor ar straight truck power 83
FUCK= unit,
Five ar Less Axle Multi-Trailer All vehicles with five ar less axles consisting of three
11 or more units, one of which is a trackor or straight B2
Trucks truck power unit,
12 Six-pixle Multi-Trailer Trucks All 5ix-a:x:|.e '.'i.EhiC|E5 conzisting .D'F three or rmore |.||T|it5, 6
one of which iz a tractor or straight truck power unit,
Saven or More Axle All vehicles with seven or more axles consisting of
13 three ar rmore units, one of which is a tractor or .39

Multi-Trailer Trucks

straight truck power unit,




* Ajustement

* Mensuel

» Trafic annuel ajusté a chaque mois

* Classe de véehicule

- Ajustement en fonction des classes

« Horaire

* Trafic annuel ajusté a chaque heure

« Accroissement du trafic

* Pas d’accroissement, linéaire, composé




—#—Rural Cars
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Charge sur essieux

* Doit définir charge sur chague essieux pour
chaque catégorie de vehicules a chaque mois

* Calculer avec WIM




DISTRIBUTION OF QROSS WEIGQGHT

B—AXLE SEMIS BY STATION DIRECTION
5TA= P35 NAME=185TH_ DIR=5 LANE=2 ¥Y= 2002

13
12
117
0

o

:
;
Ea_

o
14

o

0 10 20 a0 40 0 an O a0 00 00 10 120
KIPS (1000#)

LEGEMD: f==3= JAM==MAFR JdeE= APRe=JUM T=3=JUL==2EF OMD=0CTHNOWDEC |

TAARDDY AROG: WoRAMAFIH  DATe: MOHTH FILES
FMLE: ol i He =mDES? R R D ASSETRORE S FROM A Te Lo SVRIMLOFASE SRS S TROR FOS



Trafic

* Configurations des essieux
* Position des charges sur la chaussée
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Climat

* Température

* Humidité

* Profondeur de la nappe phréatique i~
* g e
* %k

"‘.- a_—




Structure

+ Utilisation de modele mathématique pour
+ Evaluation des contraintes

- Evaluation des modules

Exiw r.l.r;_f_i Sajle




File Edit Wiew Tools Help

LezE ?

_! Project [C:1DGE20021ProjectsiProject1,.dgp]
B General Information

[ sitefProject Identification

O Analysis Parameters

_! Inpuks

- M Traffic
2 [ Traffic volume Adjustment Fackors
[ Monthly Adjuskment
[] vehicle Class Distribution
] Hourly Truck Distribution
[ Traffic Growth Fackor
[] axle Load Distribution Fackors
1 General Traffic Inputs
L mumber &xles Truck
[ axle Configuration
[ wheelbase
B climate
- [ structure
B Lavers

For Help, press F1

| ] Results

-] Input Surmary
El Praoject
El TrafFic
B climatic
El Design
El Laver

B Cutput Summary

Analpziz Status:

Analyzis % Complete

General Project Information:

Pararneter | alue

Tupe Mew Flexible
Design Life 20 ears
Clirnate

Construction Date 352006
Traffic Open Date 1042005

Initial AA0TT
Properties
Sefting Y alle
itz 115 Cugtorary

Analysiz Twpe  Probabilistic
Output Type  Excel*Worksheet
W arningz Enahbled

e .
=== Run Analy=is
[ ty

MM




hed %

O General Information
B site/Project Identification
O Analysis Parameters

_! Project [Z:DE2002\Projects\BO_cas_2_S0ans_c.dgp]

_! Inputs

- Traffic
- [ Traffic Yolume Adjustment Fackors
B mMonthly Adjustment
O vehicle Class Distribution
B Hourly Truck Distribution
: O Traffic Growth Factar
9 O axle Load Distribution Fackors
v+ - [ General Traffic Inputs
sas B nuriber sxles Truck
B axle Configuration
O wheelbase
O clirnate
- O structure
O Hma Design Propetties
=l Lavers
O Laver 1 - Asphalt concrete
O Laver 2 - Asphalt concrete
O Laver 3 - Crushed stone
O Laver 4 - Crushed stone
O Laver 5 - SM
B Thermal Cracking

| Resulks

-0 Input Summary
Project
Traffic
Climatic
Design

Laver
O Qutput Summary
- Flexible Surmary
Laver Modulus
B Modulus (plot)
Fatigue Cracking
Surface Down Damage (plak)
Surface Down Cracking (plot)
Bottam Up Damage (plak)
Bottom Up Cracking (plot)
Thermal Cracking
Crack Depth {plat)
Thermal {C-h) {plat)
Crack Length {plot)
Crack Spacing {plot)
Rutking
Rutting {plat)
IRI {plok)

) o o o o o o |

Analyzis Status:

Bnalyzis % Complete
O Traffic 100%
O Climatic 100%
O Thermal Cracking 100%
O AC Analysis 100%
B Summary 100%

General Project Information:

Farameter " alue

Tupe Mew Flexible

Dezign Life A0 Years

Climate C:ADG20024%Projectshbgl.icm

Conztruction Date 942010
Traffic Open Date  10/2010
Initial AADTT 1125

Froperties
Setting | Y alue
Units 1JS Customary

bnalysiz Type  Probabilistic
Qutput Type  ExcelWorksheet
W armings Enabled

¢ Run Analysis
o~




Traffic

Diesign Life [years]: all _l

Opening Date: October, 2010
Imitial bwo-way SADTT: 4000 _l
Mumber of lanes in design direction; >
Fercent of trucksz in dezign direction [Z): A0.0
Fercent of trucks in design lane [Z]: 724
Operational speed [mph): B2

Traffic: Yolume Adjustment: ] Edi

Axle load distribution factor: ] Edi = | t/E woart
mpart/E spor

General Traffic Inputs ] Edit

Traffic Growth IEDmpDund, 2%

W 0K | x Cancel |




Traffic Yolume Adjustment Factors ?

[ Manthiy Adjustment |. Wehicle Class Distribution | [ Hourly Distribution | [ Traffic Growth Factors
— Load Monthly Adjustment Factars [MAF)
™ Level 1: Site Specific - MAF [&8 Load MAF From File

" Level 3 Default MAF H E xport MAF to File

— Maonthly &djustment Factors

Month Class | Class | Class | Class | Class | Class | Class | Class | Class | Class

4 L 6 T 8 9 10 11 12 13
January 100 (100 (100 100 (100 (100 (100 (100 (100 |(1.00
February 100 (o0 (oo o0 [qoo (foo |(1oo |(1oo (100 (1.00
March 100 (100 (MO0 (MO0 (MO0 (100 (100 (100 (100 (1.00
April 100 (100 (100 100 (100 (100 (100 (100 (100 |(1.00
N 100 (100 (100 100 (100 (100 (100 (100 (100 |(1.00
June 100 (100 (100 100 (100 (100 (100 (100 (100 |(1.00
July 100 (o0 (oo o0 [qoo (foo |(1oo |(1oo (100 (1.00
August 100 (100 (MO0 (MO0 (MO0 (100 (100 (100 (100 (1.00
=eptember 100 100 100 100 100 100 100 100 100 1.00
October 100 (100 (100 100 (100 (100 (100 (100 (100 (1.00
Movember 100 (100 (00 (400 (400 (100 (100 (100 (100 (1.00
December 100 (100 (100 100 (100 (100 (100 (100 (100 |(1.00

] X coroel |




Traffic Yolume Adjustment Factors ?

O] anthly .-'-‘«::Iiustmentl O “ehicle Class Distibution [ Hourly Distribution |. Traffic Growth Factors

Hourly truck traffic distribution by period beginning:

Midnight [29  Moon  [5g

1.00am [23  1.00pm [5g

200am [23  200pm [5g

F00am [23  300pm |[5g

£00am [23  400pm [45

RO0am [23  &00pm (a5

BO00am [sn  E&O00pm [4f

F00am [F( F00pm {46

&00am (50 &00pm |31

#00am [5p0 300pm (3 Mate: The hourly
000am [E5——— 1000pm 31— distribution rmust tokal 100%
11:00 am [£5 10dpm 31— Total: 100

' OK | X Cancel |

T —rrre T R IO rmmr T 1 T




General Traffic Inputs

— Lateral Traffic W ander

tean wheel location [inches from the lane marking):

Traffic wander standard dewviation [in):

Drezign lane width [ [Mote: Thizs iz not glab width)

18

10

12

B Mumber fxles/Truck [ Axle Configuration |. 'w'heelhasel

Byerage adle width [edge-to-edge) 2.4

outzide dimensions f);

Crual tire zpacing [in): 12
Tire Prezsure [pzi] F
—Aule Spacing [in)
Tandem axle: 21k
Tridern axle: 3.z
Quad axle: 432

W OK | X Cancel |




Environment/Climatic 7

Latitude [degrees. minutes)

Longitude [degrees. minutesz)

% Climatic data for a specific weather station. .
Elerwvation [ft)
i Interpolate climatic data for given location.

[ Seazonal
Depth of water table (ft)
Annual average |25

Maote: Ground water table depth iz a pozitive
number measured from the pavement surface.

— Select weather station

ANCHORAGE, AK. E’
ANCHORAGE, AK.

ANCHORAGE, AK.

ANNETTE, &K

BARROW, AK

BETHEL, AK

BETTLES, &K

COLD BAY, AK

CORDOVA, AK

DEADHORSE, &K

DEERING, 4K

= eloct Stafion DELTA JUNCTION/FT GREELY, 4w |

Cancel Station Location:

[Fione]




Structure

Surface short-wave abzorphity; 1085

[hzert |

Delete |

— Layers
Layer Type Material Thicknes | Interface
1 Azphalt Azphalt concrete 2.0 1
2 Azphalt Azphaltt concrete f.0 1
3 sranular Base iCrushed stone 5.0 1
4 izranular Base izrushed stone 0.0 1
5 : subgrade =emi-infinit |nfa

Edit

Opening D ate: IEI ctober, 2070

Deszign Life [years): IEEI |




Asphalt Material Properties

A zphalt raterial bype: Azphalt concrete
Level Iﬁ zphalt material type I

Layer thicknesz [in]; I2

O Asphalt Mix |. Lzphalt Eiir'u:lerl O Aszphalt Generall

halt Material Properties

— Agaregate Gradation

el m &zphalt material bype: I-"-"-Sphalt Concrete LI
Layer thickness [in): I2

Cumulative % Retained 374 inch sigve:

Cumulative % Fetained 348 inch sieve: |23

Cumulative % Hetained B4 zieve: a0

% Passing #200 sieve: 0 Asphalt Mix |. Azphalt Elir'u:lerl O azphalt Generall

111

— Diynamic Moduluz Table

Humber of 3 . Mumber of 3 .
temperatunes: =l frequencies: =l
Temperature (“F) Mixture E* (p<i)
1N 1 10
10 2473184 3077411 SE23623
0 51952 1401500 206025
125 G2E56 73679 111244

W 0K | x Cancel | Wiew Hrkid Plots

&5 Import | _E E =port |

W 0K | x Cancel | Wiew Hrkid Plots




Asphalt Material Properties

Level:

Asphalt Material Properties

il el o i

|

I ma ]l mt ] il el

Level: Im ‘

fsphalt material type:  |Asphalt concrete

Asphalt Material Properties

B Azphalt b

Asphalt Material Properties

I I [ i &zphalt oo
Level [3 » Azphalt material type: I n
Lawer thickness [in]: |2

O &sphalt Wiz [ Asphalt Binder I. Azphalt Generall

Azphalt material type:
Level m zphalt material type

Laver thickneszs [in]:

I.-’-'-.sphalt cohcrete

—

Options
" Superpave binder grading
" Conventional viscosity grade

' Conventional penetration gre

—Pen Grade

" Pen 40-50
i~ Pen B0-70
" Pen 85100
i~ Pen120-150
" Pen 200-300

a [ vrs: [

O &sphalt Mz [ Asphalt Binder I. Azphalt Generall
Options - Ak Short Term Aging - RTFO———

[ Import | ¢ Superpave binder test data
E el | " Conventional binder test data

Mumber of
temperatures:

3

=

Temperature {F)

Angular frequency = 10 rad/sec

G* (Pa)

Delta (%)

1356

1067

B:3.55

164

G775

g7.09

172

a2

53.04

' 0K

' 0K

| % Cancal | Wiew HMA Plots




Unbound Layer - Layer #3 li]ﬁ

Unbound ) -
M aterial IErushed stone ;I Thickness(in): IE ™| Last layer

O Strength Properties |. [Chd I

Input Lewvel —Analyziz Tepe

= Level1: —|CM Calculated M odulus

™ Level 2. & |CH Inputs

* Level 3

=ve — Uzer [nput Moduluz

Poizzon's ratio: .35 " Seazonal input [design value]
Coefficient of lateral I:IE_ " Reprezentative valus [design value]
preszzure Ko .

— I aterial Property

" Modulus [psi)

" CER
AASHTO Clazzification

£ F-alue

Urified Clazzificatian

Modulusz [input] [psi]: |1 BE73

€ Laper Coetficient - ai

£ Penetration DCF [m

£ Bazedupon Bl and Gradation

Yiew Equation Calculate =

x Cancel |




Avant de voir les résultats: Les equations

Distress Model Calibration Settings - Flexible Hew

AL Fatigue |.-'-‘-.E Huttingl Thermnal Fran::turel CSM Fatiguel Subgrade Huttingl AT Cracking | CSM I:ran:kingl IR

§ Y g
N, = 000432 % * ﬁhiq[E—J {E]

=10

v
M=484| 06D
(V,ﬂ‘f‘; J

" Special Analysis

&+ Mational Calibration

" State/Regional Calibration
" Typical Agency ¥alues

k1: |0.0075EE Efl:
k2 |3.9432 BFZ:

k3 1 299 BF3:

Endurance limit for calculation of HMA Fatigue Damage I




Unbound Aggregate Bases and Subbases

(==
IRT = IRT, + 0.0463| SFj & ¥ —1 |_- 0.00119(TC, ), +0.1834(COV, )+ 0.00384(FC),
| ! J

+0.00736(BC ), + 0.00115{LC qpp o

(3.3.74a)
where:
IRT = IRl at anv given tume, m'km.
' 1 kn
) IRI, = Initial IR m/km.
L 5F =  Site factor (see equation 3.3.74b).
@) e _] =  Age term (where age 15 expressed in years).
B = Loetlicient of vanation of the mt 5. percent (assumed to be
(Vg _|: Wy Coeff f f th depth ( dtob
¢D) g0 20 percent).
i == (TCL)r =  Total length of transverse cracks (low, medm, and high
A severity levels), mkm).
® o (FC)r =  Fatigue cracking in wheel path, percent total lane area
S ‘O (BC)r = Area of block cracking as a percent of total lane area (user input).
(LCsmeha =  Length of moderate an severtty sea ongit
W) (L h of mod d high i led longitudinal cracks
(D) Q outside wheel path, m/lam (user input).
Fopr -
X e : \ 7 , .
C m SF _ (R.‘-TD}[P[I?E + 1){";:'!) :+ ]'n(FI +1:I(P[I! + l)[]'t]'lLRm + ]"},’] (33?4'}}
© + 2*10" ). 10
O where:
é : Rea = Standard deviation of the monthly ramnfall, mm.
> Py-s = Percent passing the 0.075 mm sieve.
(0p) FI = Percent plasticity mdex of the soil.
“Q Fi = Average annual freezing index, *C-days.
S Py; = Percent passing the 0.02 mm sieve.
R = Average anmual rainfall, mm.



Project:
BQ_cas_lc_50ans_3
Reliability Summary

Performance Criteria

Terminal IRI {in/mi)

AC Surface Down Cracking (Long. Cracking)
(ft/mile):

AC Bottom Up Cracking {Alligator Cracking)
(%e):

AC Thermal Fracture (Transverse Cracking)
(ft/mi);

Chemically Stabilized Layer (Fatigue
Fracture)

Permanent Deformation (AC Only) {in):
Permanent Deformation (Total Pavement)

(in):

Distress
Target

241

2000

0.75

Reliability
Target

90

=l

=l

90

90
90

20

Distress
Predicted

205

0.1

1.3

0.12

0.67

Reliability

Predicted Acceptable

78.52

93.999

93.999

93.999

99.56

Fail

Pass

Pass

Pass

N/A
Pass

Fail



Résultats

Asphalt Sub-Layers Modulus Vs Time

4,000,000
3,500,000 ™ =
oo |
Birdlldl s
3,000,000 0 ik
A
__ 2,500,000 i —— AC1[1}h=0.5
E_ —— 121 h=0.5
T 2000000 11 £ 18] —— AC1{3)h=1.0
% e 111 — AC2[4)h=1.0
z ' —— AC2(5)h=1.]
= 1500000 44 s— AC2(6)h=5.0
4

1,000,000 14w

500,000 =

0

0 a0 120 180 240 300 3e0 420 480 EA0 &o0
Pavement Age (month)



Résultats

Asphalt Sub-Layers Modulus Vs Time

3,700,000

3,200,000

% 2.700.000 -
=
]
=
-
=
[=]
=

2,200,000 ~

1,700,000 - B

1,200,000

300 360|

Pavement Aae (month)



IRI{in/mi)

IRI

J00

270

240

210 1

180 A

150

120 1

90 -

&0 -

30 -

—— |
— | Rl at Religbility
= Dasign Limit

158 254 330 355 452 £28
Pavement Age (month)

£o4

660



Résultats

Permanent Deformation: Rutting

0 .90
AC Rutting DesignValue=0.25
0.80 1| Total Rutting Design Limit=0.75
0.70 A
0.60 -
E —— S U0 Tote A
% 0.50 - S0 Tots|BEaze
o —— S0 Total5E
ﬂn == Totsl Rutting
£ ©40 T —e—TotsRutRalanity
E d Taotal Rutting Design Limit
030 10
0.20
0. 10
D.DD T T T T T 1 T T T

H &G 132 188 2e4 330 285 452 528 504 ga0
Pavement Age (month)



Résultats - autoroute

ESG-10 50mm ESG-10 100mm

GB-20 175mm MR-5 150mm

MG-20 200mm MG-20 200mm

MG-112 750mm MG-112 750mm

IRI 45 ans IRI 44 ans
Fiss. (haut-bas) > 50 ans Fiss. (haut-bas) > 50 ans
Fiss. (bas-haut) >50 ans Fiss. (bas-haut) >50 ans
Fiss. thermique >50ans Fiss. thermique >50ans

Orni. enrobés
Orni. total

>50 ans
36 ans

Orni. enrobés
Orni. total

>50 ans
25 ans




Résultats - urbain

ESG-10 60mm ESG-10 30mm
MR-5 traité
150mm

MR-5 150mm

GB-20 110mm

MG-20 213mm
MG-20 100mm

MG-112 575mm
MG-112 450mm

IRI >30 ans IRI 44 ans
Fiss. (haut-bas) 27 ans Fiss. (haut-bas) > 50 ans
Fiss. (bas-haut) >30 ans Fiss. (bas-haut) >50 ans

Fiss. thermique

Orni. enrobés
Orni. total

>30ans
>30 ans
25 ans

Fiss. thermique

Orni. enrobés
Orni. total

>50ans
>50 ans
25 ans







Conclusions

* Méthode complete et complexe
* Besoin d’intrants non disponible
* Modele de dégradation a revoir

* Pas de dimensionnement au gel

* |l reste beaucoup de travail
a faire
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