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AIRPORT VS. ROAD PAVEMENT
DIFFERENCES

Table 2 — Characteristics and particular features of airport pavements

Road pavements

Airport pavements

Loads applied

e loads are applied in a way that presents very low lateral dis-
persal (which could cause rutting)

@ a large number of movements (up to 50,000 per day) of rel-
atively light loads (42 t total weight, 4.2 t maximum wheel
load), engendering fatigue mainly due to the high frequency of
movements each causing small stresses

o tyre pressures must not exceed 0.8 MPa (8 bars)

o the most aggressive loads are applied at low speeds (less
than 90 km/h)

Particula

e particular stresses which require good tyre contact to the
pavement in order to provide the best possible roadholding
and satisfactory braking performance for vehicles using it

'o surface evenness (with no surface defects) is largely relat-
ed to passenger comfort

e roughness develops essentially as a result of a polishing
phenomenon affecting aggregates over time

e traffic has sometimes to be diverted or stopped in the event
of road works

r features

e on runways, traffic is dispersed (only the central third of the
surface is occupied) and landing gear configurations vary
from one aircraft to another. On taxiways, this dispersal is
less marked

e a very small number of movements (from very few to more
than 100 per day) of differing loads (up to 550 t or more total
weight, 45 t for a twin-wheel undercarriage and 115 t for a bogy),
causing fatigue mainly due to infrequent movements each
causing large stresses

e tyre pressures may attain 1.7 MPa (17 bars) for certain air-
craft

@ speeds are highly variable :
- very low speeds, which can cause runtting phenomena
- very high speeds during takeoff and landing (over 300 km/h)

e geometrical and environmental conditions which expose
pavement mixtures over long periods to the action of rain, sun
etc.

e surface evenness is largely related to aircraft safety when
taxiing at high speeds

e roughness develops progressively as a result of rubber
deposits from tyres

e the operating and safety constraints on traffic make it very
difficult for traffic to be stopped or reduced when maintenance
or renovation work has to be carried out

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

C1 - PUBLIC: Free distribution.

Bituminous mixtures and surface dressings
for airport pavements

Guide to the application of standards

for
the future
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| 7 alize-Lepe - Defining the reference load

AIRPORT VS. ROAD PAVEMENT

TYPE OF LOAD AND CONTACT PRESSURE

Uniform contact pressure

Reference load : Not standard dual-wheel

Y(m)
\-J xim
d(m) | — m
| r R [m)
' N/
|
|  option 1:French standard dual-wheel
@ !option 2 : Not standard dual-wheel !
" option 3 : single wheel
" option 3: No reference load

COLAS

Cl istics

¥ radius (m) = 0.0961

¥ pressure (MPa) = 0.6890

[~ weight (MN) = 0.02000
0.3050

Dual-wheel spacing (m) =

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

C points

* points (x=0, y=0 and d/2, z=interfaces)

T points, to be

Cancel

Non uniform contact pressure

C1 - PUBLIC: Free distribution.

Pression (MPa)

1
1.3
1.3

Maximum Ramp

Maximum Take-off

Maximum Landing

Operational Empty

Weight (kg) Weight (kg) Weight (kg) Weight (kg)
61 235 60 781 52 350 35221
Pression (MPa)
T oe2
e’ @ 1.24
e e 1.24
1.24
1.24

Maximum Ramp
Weight (kg)

Maximum Take-off
Weight (kg)

Maximum Landing
Weight (kg)

Operational Empty
Weight (kg)

156 500

155 000

140 000

86 500

R

.2. iB

Pression (MPa)
1.22
1.52
1.52
1.52
1.52
1.52
1.52

Maximum Ramp
Waeight (kg)

Maximum Take-off
Weight (kg)

Maximum Landing
Weight (kg)

Operational Empty
Weight (kg)

316 900

316 000

233 000

160 000




AIRPORT VS. ROAD PAVEMENT

TRAFFIC

Roads Airfields

Large number of passages (several million) Runway movements medium
Wandering (Standard Deviation) 0.45 m hub airport - 50 to 300 per

day

Wandering (total)

- Runway SD 0.75m

- Taxiway SD 0.50 m

- Aprons SD 0.00 m
Speed 30 km/h to 300 km/h

Aggressive loading applied at less than 90 km/h

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON 6
C1 - PUBLIC: Free distribution.
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DIFFERENCES IN TRAFFIC CONSIDERATION
AIRCRAFT WEIGHTS

¥, Maximum ramp weight Mrw correspond to the maximum
acceptable weight of the aircraft during maneuvers on the
ground on aprons

¥, Maximum landing weight Mlw corresponds to the
maximum acceptable weight of the aircraft when landing

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribu



DIFFERENCES IN TRAFFIC CONSIDERATION
DGAC RATIONAL DESIGN METHOD (2016) AND FAA ADVISORY CIRCULAR 150/5320-6G (2021)

ALIZE 2.1.2 FAARFIELD 2.1.1
¥, Takeoff and landing weights are taken into ¥, Airfield pavements are designed considering only
consideration in the design of the pavement, for all aircraft departures.

the aircraft making up the traffic. _ _
¥ Where arrivals constitute 85% or greater of that

¥ Project traffic neglects the least aggressive aircraft UXQZD\YVY RSHUDWLRQedeRIQG IRU KLJK
in the design calculations taxiways, the use of aircraft landing weights for

. design is permitted.
¥ 3(TXLYDOHQW 6L QJ@vhich kelatdsTo tieD G

pavement structure is used to check asphalt ¥, The design calculations use the entire traffic mix in
concrete fatigue. It relates to a load applied 10,000 the modeling of the pavement, however, most
times, with a circle footprint of a radius 0.20 m that pavement designs are controlled by the operations
causes the same fatigue damage of the asphalt of the most demanding aircraft in the traffic mix.

concrete as the complete traffic mix. )
¥ The 3 & XPXODWLYH 'DPmethod)iD FWR U

identifies those aircraft in the design mix that
contribute the greatest amount of damage to the
pavement.

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON 9
C1 - PUBLIC: Free distribution.



DIFFERENCES IN TRAFFIC CONSIDERATION
TRAFFIC DATA

Airplane: B787-9 1000QMmillimeters)

¥, Type of aircraft in the traffic mix

¥, The accumulated number of passages over the entire design 4000

period, making the distinction between takeoffs and landings

%, The geometry of its landing gear and the loading conditions of its 12000

complete landing gear: the coordinates of the wheels in the

: : ¢ ¢ ¢ ¢
horizontal plane, the weight supported by each wheel and the | . |
contact pressure between the tire and the pavement, which is 60009  ~40g0  -2000
usually assimilated to the tire pressure

an]

2000 40'00 6000

1-2000
% The maximum ramp weight Mrw (listed on the airworthiness

certificate) for takeoffs, unless more precise information is available

: : : . : 1-4000
¥ The maximum landing weight MIw, unless more precise information

is available

% The speed r-6000

% The wandering

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON 10
C1 - PUBLIC: Free distribution.
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TYPE OF AIRPORT PAVEMENTS
RELATED TO SPEED

V = 10 Kmvh
B vV -30Kmn Displaced threshold ~ Runway tum pad
U v=100Kmh 600m

~ 7 Connecting
taxiway

Waiting area

Waiting area

Aircraft stand taxilane
I used in "taxiing mode"
or "push-back mode”

APRON

Figure 5: map between the three families of sections taken into consideration for design purposes
and the various usual airfield infrastructures

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.

French civil
aviation
authority

o Rational design method
(el cartes for flexible airfield pavements

October 2016

Technical guide

www:stoc.aviotioarcivile.gouy.fr
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TYPE OF AIRPORT PAVEMENTS
RELATED TO OCCUPANCY

450
(137 M]

450°
[137 M] -

250

| em "*

/ SEE NOTE 5

—

SEENOTE4 —= = RUNWAY WIDTH -
— EDGE PAVEMENT — FULL STRENGTH PAVEMENT
TRANSITIONAL PAVEMENT
/ SLOPE
B e n e s ol I Sl e o e e B A o e e o o I I S SIS S8 B g ESANE AL
. TOROPOPOFRrpar e | Spttuetartry | AR | BRSNS - e der | i ar b b b 'éﬁrﬁrﬁkﬁfvé(\rvr@fl}rd{
SUBGRADE j SUBBASE — BASE — STABILIZED
BASE
L S 25" — - 25' 9}-7 25 e D5 - D5
[7.6 M] [7.6 M] [7.6 M] [7.6 M] [7.6 M] [7.6 M]
MINIMUM MINIMUM MINIMUM MINIMUM MINIMUM MINIMUM

secTioN A-A (FOR HMA)
NOT TO SCALE

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
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US. Department AdVisory
e Circular

Administration

Cancellation.
This AC cancels AC 150/5320-6F, Airport Pavement Design and Evaluation, dated
November 10, 2016,

4 Principal Changes,
This AC contains the following principal changes:

LR d 10 comply with FAA Order 132046, FAA Advisory Circnlar System

NOTES

» The full-strength keel
section is the centre 15 m
of a 60 m runway.

» Quter edge design using
departure weights and 1%
estimated frequency.

13
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AIRCRAFT WANDERING
ALIZE AIRFIELD MODULE 2.0 +DGAC RATIONAL METHOD

lize-Lepe - Airfield pavement, C Jts : Damages= £(YY) 12/12 - Made Precis+ - X
0.0000 6.1000 0:2000 0.3000 0.4000 0.5000 ) BRI SR < it o
[l 2-ARBUS A 350 800 - EgsionT N2
R [ -ARBUS A 360 800 - EgaikonT nf2...
e [E1 4-BOEWG B 737 900 - EpsionT i
[ 5-B0ENG B 787 & - EpsianT Inf2
10.00 (A F-B0ENG B 777 300 ER - EpsionT iz
2 F
" [ hrosiassighusosans High-speed sections 0.75
. [l +BOENG B 737 900 - EpsionZ Sups
EiﬁﬂEN&B?B‘!& - EpsilonZ SupS.
el e [ 5-B0EMG £ 777 300 £ - EpsinnZ Sups
.00 _‘-’-.\.‘
WaBS
500
e e ) 0
s e \) Aprons and low-speed sections
| : §
300 — =] o
zijim= D D e
200 2 i E 2
7 D Table 5: standard deviations according to the type of section
et computation
o e Zoom? | _wed ion_|
( Computation detaits | Maximum damages
- Save | See the aircraft |
Duration 00:03sec. X= 04684 Y= 10.6307 Print | Exit |
~
~ Alize-Lepe - Airfield p Computation results : Damag - comp 12/12 - Mode Precis+ — * Alize-Lepe - Airfield pavement, Comp results : D: = f(YY) - comp 12/12 - Mode Precis+ = X
s e 1-ARBUS A 321 200/NEO - EpsilonT Inf2.. P e A 1-ARRBUS A 321 200/NEOQ - EpsilonT inf2..
Damage 2-ARBUS A 350 800 - EpsionT inf2... Damage 2-ARBUS A 350 800 - EpsionT inf2...
12.00 12.00
Cumufated dgmage frith EpsiT-|nf2 3-ARBUS A 380 800 - EpsionT inf2... Cumufated damage| withoft g EpsiT-ht2 3-ARBUS A 350 800 - EpsionT Inf2...
e Ci dymage with EpsiZ{Sup5s 4-BOEING B 737 900 - EpsilonT inf2... e C d dpm withogit ps 4-BOEING B 737 900 - EpsilonT inf2...
S-BOEING B 787 8 - EpsilonT Inf2... 5-BOEMNG B 787 8 - EpsionT Inf2..
0.8, 6-BOEING B 777 300 ER - EpsilonT Inf2... 0.8 6-BOEING B 777 300 ER - EpsilonT Inf2...
1-ARRBUS A 321 200/NEO - EpsionZ SupS... 1-AIRBUS A 321 200/NEOQ - EpsilonZ SupS...
e 2-AIRBUS A 350 900 - EpsionZ SupS... A 2-ARBUS A 350 900 - EpsionZ Sup5...
3-ARBUS A 380 800 - EpsionZ Sup5... 3-ARBUS A 380 800 - EpsionZ SupS...
800 4-BOEING B 737 900 - EpsilonZ Sup5... 8.00 4-BOEING B 737 900 - EpsilonZ Sups...
\\ S-BOEING B 787 & - EpsidonZ SupS... S-BOEING B 787 8 - EpsionZ SupS...
7.00 = [~ 6-BOEING B 777 300 ER - EpsilonZ Sup5... 7.00 B-BOEING B 777 300 ER - EpsilonZ Sups5...
\ ———
\ -—-.._,_\
6.00 6.00 n
\\ [____‘_‘:r-
5.00 5.00 < [
) :
e ™ e —
p==i
| — 1
Sa o L] < ) =
L =
/ /"/ [ o O with wandering erin
200 Vd "] 200 <] o B =
/, H -
1,00 Zoom ? | Next computation I 1,00 Zoom ? I Hext computation I
c details | | Computation details |  Maximum damages |
0.00 0.00
Vertical axis = transversal distance from the runway centerline (m) Save I See the aircraft I Vertical axis = transversal distance from the runway centerline (m) Save I See the aircraft I
Duration 00:03sec X=0.1684 Y= 10.6307 Print | Exit | Duration 00:03sec X=1.1153 Y= -0.5735 Print | Exit |
L K Wy
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PAVEMENT FUNCTIONALITIES
FAARFIELD 2.1 +FAA ADVISORY CIRCULAR 150/5320- 6G

Figure H-1. CDF Contribution for Aircraft Mix

1.0

Cumulative CDF
B747-8

B747-8 Belly
A330-300 std
B767-200

-400 -300 -200 -100 0 100 200 300 400
Offset-Inches

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
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e Advisory
Circular

NOTE:

» FAA AC 150/5320-6G specify
wander pattern standard deviation
of 30.5 inches, (0.775 m).
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PLATFORM/SUBGRADE STRENGTH

DGAC RATIONAL DESIGN METHOD (2016) AND FAA ADVISORY CIRCULAR 150/5320-6G (2021)

ALIZE 2.1.2

¥, The pavement design is calibrated by selecting the
mechanical characteristics that corresponds to the
least favourable hydrous conditions for the
pavement and incorporating the effect any drainage
system.

% Platform class:

Platform class PF2 PF2s PF3 PF4

Modulus considered in the calculation (MPa) 50 80 120 120

Table 10: moduli associated with the long-term bearing capacity classes of the pavement foundation for the design of airfield
pavements

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

FAARFIELD 2.1

¥, Subgrade strength value for design that is one
standard deviation (sample) below the mean of
laboratory tests.

¥, Soaked CBR tests simulating the condition of a
pavement in service are used for design.

¥, Plate bearing test may also be used to determine
the bearing capacity of the pavement
platform/subgrade.

¥ The k-value obtained from the plate test may be
converted into an estimated CBR value.

¥, Subgrade improvement is recommended when the
mean CBR is lower than 5 and required when it is
lower than 3.

18

C1 - PUBLIC: Free distribution.



PLATFORM/SUBGRADE STRENGTH
DYNAPLAQUE® OR MAXIDYN® BEARING CAPACITY DYNAMIC LOADING TEST (DGAC)

g
EBRE L

FA123188

{jeanmartin croteau@colascanada.ca) Pour : COLAS SA

NF P94-117-22004-1

ISSN 0335-3931

NF P 94-117-2

norme frangaise

Indice de classement - P 94-117-2

ICS : 93.020
Sols : reconnaissance et essais
Portance des plates-formes

Partie 2 : Module sous chargement dynamique

£ - Soils : investigation and testing — Formation level bearing capacity —
Part 2: Dynamic deformation module

D : Boden : Erkundung und Prafungen — Planumtragfahigkeit —
Teil 2: Dynamischer Beanspruchungsmodul

Norme frangaise homologuée

par décision du Directeur Général CAFNOR le 20 septembre 2004 pour prendre effet
le 20 octobre 2004

Correspondance A la date de publication du présent document, il n'existe pas de travaux européens
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é Analyse
Descripteurs
Modifications
Corrections

Etée ot difusse par [Associaton Fran
T

Le présent document a pour objet la détermination du module dit «Module sous char-
gement dynamique & la Dynaplaguen d'une plate forme.

11 décritle principe, l'appareillage, le mode opératoire et la présentation des résultats
de I'essai de sollictation dynamique d'un sol sous une plaque rigide.

Lessai sapplique aux infrastructures realisées avec les matériaux définis dans la
classification de la norme NF P 11-300 dont le Dy est inférieur & 200 mm.

Thésaurus International Technique : sol, essai. plateforme. chargement, charge
essai de chute, choc

mécanique, mode opératoire, résultats d'essai
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PLATFORM/SUBGRADE STRENGTH
PLATE BEARING TEST (DGAC)

e —

NF P94-117-1 - Avril 2000
Sols : reconnaissance et essais - Portance des

plates-formes - Partie 1 : module sous
chargement statique a la plaque (EV2)

N charge supériewrea 7t

dispositif

M de mesure
| i R § § & & \h W N poutre
g 7 i T ; : \‘-.: < 0 ~, vé,'n

= A praxgue
\ o {]
Load = BENKELMAN beam
1 2xL L Comparator
I |
Plate \ O\ %e o2 1O

A circular PLATE 60 cm in diameter is weighted down
using a hydraulic jack supported under a truck, and its
depth is measured using the BENKELMAN Beam.

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
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PLATFORM/SUBGRADE STRENGTH
CAPPING LAYER CONCEPT (DGAC)

Platform class PF2 PF2+ PF3 PF4
Level surface of
Su bg I’ad e Modulus considered in the calculation (MPa

80 120 120

Bearing capacity of platform (PF)

e497 moduli associated with the long-term bearing capacity classes of the pavement foundation for the design of airfield
pavements

20 MPa

0,30m Capping layer

: (Couche de forme)
/1m Upper part of the earthworks (PST) Subgrade saoll
COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
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PLATFORM/SUBGRADE STRENGTH
PLATE BEARING TEST (FAA)

AASHTO T 222-81 (Revised 2021) ASTM D1196/D1196M - 24
Nonrepetitive Static Plate Load Test of Soils and Standard Test Method for Nonrepetitive Static
Flexible Pavement Components for Use in Plate Load Test of Soils and Flexible Pavement

Evaluation and Design of Airport and Highway Components for Use in Evaluation and Design of
Pavements Airport and Highway Pavements

4l D1196/D1196M - 24

N ———————1.5m - 1.6m 5
7
dl 7 ;

he hm 8

‘/N
w

>0.75m (1.10m; 1.30m)

L

a) rotatable contact arm according to “weigh beam principle”:
measurement taking into account the lever ratio hp:hy

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.






GRANULAR MATERIAL MECHANICAL PROPERTIES

DGAC APPROACH
EGNT { I} = k°Eplale-farme support
Couche de fondation Egnr {sous-couche i} = k.Egyr {sous-couche (i-1)}
k variant selon la catégorie de la GNT
Catégorie 2
(GNT subdivisée en sous-couches i 25

de 0,25 m d'épaisseur) !

E gy borné par: 60 ur une GNT de catégorie 1

400 MPa pour une GNT de catégorie 2

Tableau 25 : Caractéristiques mécaniques des graves non traitégs.

Note: The variations in the values of the e mamp] Thiknes | Mot | N
modulus over the total thickness of the

untreated graded aggregate demonstrate their 3 0.06 / 600 \ 0.35 NF P98-086 v2019 gnt cgl
stiffening non-linear character (the modulus onded

increases with the intensity of the average ’ 022 450 0.35 NF P93-086 v2019 ent cgl
stress) and the efficiency of the compacting that Honded

increases as the sub-base is laid. ’ 025 150 /] Bﬂﬁ:d NF P98-086 12019 ent cgl

6 Inf. \ 50 / 0.35 NF P98-086 v2019 pfz

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.



GRANULAR MATERIAL MECHANICAL PROPERTIES
MODULUS ASSIGNMENT AS PER FAA APPROACH

Assign a modulus value E to each sub-layer. Modulus values increase from bottom to top, reflecting the
effect of increasing confinement of the aggregate material. Modulus values are given by the following

equation:
(Item P-209) 'aL a5 s EHK UsravtF tar U BKE-9)} (10 inches lifts)
(Item P-154) ‘4 L 'é?qu E HK@® C(xazF s XU Héﬁ(ca?é)} (8 inches lifts)
254 5 1065 MPa
254 4 716 MPa
254 3 333 MPa
254 2 106 MPa
Subgrade 1 30 MPa

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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BITUMINOUS MATERIAL MECHANICAL PROPERTIES
STIFFNESS MODULUS AS PER DGAC APPROACH

Temperature depends on
geographical area. The equivalent
temperature is the temperature
for which the damage over the
year is equivalent to the sum of
the daily damage.

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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BITUMINOUS MATERIAL MECHANICAL PROPERTIES
STIFFNESS MODULUS AS PER DGAC APPROACH

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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BITUMINOUS MATERIAL MECHANICAL PROPERTIES
STIFFNESS MODULUS AS PER FAA APPROACH

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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PAVEMENT STRUCTURAL DESIGN
DAMAGE LAW FOR SUBGRADE/PLATFORM

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.

FAARFIELD 2.1.1

ALIZE 2.1.2

%Y a0k L(

ras

’

.. 84949
X)
Yi a0

31



PAVEMENT STRUCTURAL DESIGN
DAMAGE LAW FOR ASPHALT LAYERS +FAA APPROACH

OgL razrsy 28%a=4¢%;
28 Lvvirtt 0 8840 Ba==0g a<9@) 74484} 7

|, | estimated value of the Ratio of Dissipated Energy Change (RDEC) plateau value, dimensionless

¢> 1 horizontal (tensile) strain at the bottom of the asphalt layer

.| 1 volumetric

* | asphalt flexural stiffness in psi

parameter 821 W

s| 1 gradation parameter ) 2 L(FcnA7 B Ay

COLAS

-

AR
|zy-:l
||o-:|

looul

air voids

volume of effective binder

percent of aggregate passing the nominal maximum sieve
percent of aggregate passing the primary control sieve
percent of aggregate passing the #200 sieve (0.075 mm)

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
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PAVEMENT STRUCTURAL DESIGN
DAMAGE LAW FOR ASPHALT LAYERS +DGAC APPROACH

%L Xsri%atiy*)

/A

J (Bzad) \sr

'(srt%asyx 0'>OA§ O(Y aokl

00 g0 G

¢z1 horizontal (tensile) strain at the bottom of the asphalt layer
¢n 1 fatigue resistance at 108 cycles measured at 10 £C; 25Hz
" | slope of the fatigue right ( 7 )
41 modulus
qUWBoauyt,
{Aa@ | SHUPLWYV WR FRludaddeMingd<ike t@mperature and frequency : G,
244 number of coverage to failure 0( Y. ;62
"% shift factor, corrects the difference between predictions and observations on real pavements
“ 1 risk coefficient, characterizes the probabilistic approach of the pavement lifetime taking into account the
dispersions on the mechanical properties of materials and the thickness of the layer.
™ bearing capacity factor, integrates eventual lack of uniformity in the bearing capacity of the subgrade
COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
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PAVEMENT STRUCTURAL DESIGN
DAMAGE LAW FOR ASPHALT LAYERS +DGAC APPROACH

Wohler fatigue curves
Iog ( Q,z all. or ]‘tall.) = A- b*lOg(N)

OLQHUYV UXOH RI FXPXODWLYH GDPDJH
N, /N;+n, /N, « n/N;”

|Og Q,z all. or ]tall

v

log N

C1 - PUBLIC: Free distribution.
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PAVEMENT STRUCTURAL DESIGN
DAMAGE LAW FOR COMPLEX BOGIES +DGAC AND FAA APPROACHES

The damage is calculated using the entire strain
signal for single axle and for complex bogies

©AIRBUS

Subgrade/Platform

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.

Asphalt layers
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FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
SOFTWARE AVAILABLE

ALIZE 2.1.2 FAARFIELD 2.1.1

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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ALIZE 2.1.2 =INPUT DATA

Calculation period, traffic, speed, wandering and temperature assumptions
Both take-off and landing passages are taken into account

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
ALIZE 2.1.2 +PROPOSED STRUCTURE

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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COLAS

FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
ALIZE 2.1.2 *DAMAGE PROFILES

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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COLAS

FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
ALIZE 2.1.2 *DAMAGE PER AIRCRAFT

CDF on Bituminous Material CDF on Subgrade

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.

41

41



COLAS

FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
FAARFIELD 2.1.1 *INPUT DATA AND PROPOSED STRUCTURE

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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COLAS

FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
FAARFIELD 2.1.1 +DAMAGE PROFILES

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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COLAS

FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
FAARFIELD 2.1.1 +DAMAGE PER AIRCRAFT

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
C1 - PUBLIC: Free distribution.
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FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
RESULTS SUMMARY

ALIZE 2.1.2 FAARFIELD 2.1.1

¥4 Structure ¥4 Structure
60 mm of surface course 113 mm of binder/surface course
180 mm of base course 127 mm of base course
710 mm of granular material 776 mm of granular material
50 MPa subgrade/platform 52 MPa subgrade/platform

¥ Controlling aircrafts on subgrade/platform (CDF) ¥, Controlling aircraft on subgrade/platform (CDF)
Boeing 787-9 Mrw : Boeing 787-
Boeing 787-8 Mrw : Boeing 787-
Boeing 787-9 Miw Boeing 777- (5 :
Boeing 787-8 Miw : Boeing 777- /5

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

C1 - PUBLIC: Free distribution.
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ACR/PCR calculation
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COLAS

ACR/PCR CALCULATION
ALIZE 2.1.2

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

C1 - PUBLIC: Free distribution.
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COLAS

ACR/PCR CALCULATION
FAARFIELD 2.1.1

CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

C1 - PUBLIC: Free distribution.
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ACR/PCR CALCULATION

RESULTS SUMMARY

ALIZE 2.1.2

¥, PCR

1232.3 F/IDIWIT
¥2 ACR

Boeing 777-300ER Mrw
Boeing 777-200LR Mrw :
Boeing 747-8F Mrw :
Boeing 787-9 Mrw :
Boeing 787-8 Mrw

COLAS CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

FAARFIELD 2.1.1

% PCR

% ACR

C1 - PUBLIC: Free distribution.

1364.4 F/ID/IWIT

Boeing 777- (5 :
Boeing 777- /5

Boeing 747- ) :
Boeing 787-
Boeing 787-
A380- : 9

49



JEAN-MARTIN CROTEAU, P.Eng.
Technical Director

Colas Canada Inc.

Suite 2400, 4950 Yonge Street
Toronto, ON M2N 6K1

Canada

T. +1 780 868-2527
jeanmartin.croteau@colascanada.ca
www.colascanada.ca

CECILE FRIEDEL
Senior Design Engineer
Colas S.A.

4 Rue Jean Mermoz

78114 MAGNY-LES-HAMEAUX
France

T: +33 667590545
cecile.friedel@colas.com
www.colas.com

C1 - PUBLIC: Free distribution.
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