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4CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

DIFFERENCES
AIRPORT VS. ROAD PAVEMENT
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TYPE OF LOAD AND CONTACT PRESSURE 
AIRPORT VS. ROAD PAVEMENT

Non uniform contact pressure

Uniform contact pressure



Roads

Large number of passages (several million) 

Wandering (Standard Deviation) 0.45 m

Aggressive loading applied at less than 90 km/h

Airfields

Runway movements medium 
hub airport - 50 to 300 per 
day

Wandering (total)

- Runway SD 0.75 m

- Taxiway SD 0.50 m

- Aprons SD 0.00 m

Speed 30 km/h to 300 km/h
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TRAFFIC
AIRPORT VS. ROAD PAVEMENT
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➢ 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

8CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

AIRCRAFT WEIGHTS
DIFFERENCES IN TRAFFIC CONSIDERATION



➢ Takeoff and landing weights are taken into 

consideration in the design of the pavement, for all 

the aircraft making up the traffic. 

➢ Project traffic neglects the least aggressive aircraft 

in the design calculations

➢ “Equivalent Single Wheel Load” which relates to the 

pavement structure is used to check asphalt 

concrete fatigue. It relates to a load applied 10,000 

times, with a circle footprint of a radius 0.20 m that 

causes the same fatigue damage of the asphalt 

concrete as the complete traffic mix.

➢ Airfield pavements are designed considering only 

aircraft departures.

➢ Where arrivals constitute 85% or greater of that 

runway’s operations, and for high-speed exit 

taxiways, the use of aircraft landing weights for 

design is permitted.

➢ The design calculations use the entire traffic mix in 

the modeling of the pavement, however, most 

pavement designs are controlled by the operations 

of the most demanding aircraft in the traffic mix.

➢ The “Cumulative Damage Factor” method, it 

identifies those aircraft in the design mix that 

contribute the greatest amount of damage to the 

pavement.

9CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

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

FAARFIELD 2.1.1ALIZE 2.1.2



➢ Type of aircraft in the traffic mix

➢ The accumulated number of passages over the entire design 

period, making the distinction between takeoffs and landings

➢ The geometry of its landing gear and the loading conditions of its 

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 

usually assimilated to the tire pressure

➢ The maximum ramp weight Mrw (listed on the airworthiness 

certificate) for takeoffs, unless more precise information is available

➢ The maximum landing weight Mlw, unless more precise information 

is available

➢ The speed

➢ The wandering
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TRAFFIC DATA
DIFFERENCES IN TRAFFIC CONSIDERATION
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Type of airfield 
pavements
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RELATED TO SPEED
TYPE OF AIRPORT PAVEMENTS
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RELATED TO OCCUPANCY
TYPE OF AIRPORT PAVEMENTS

NOTES

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

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



Aircraft wandering
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ALIZE AIRFIELD MODULE 2.0 – DGAC RATIONAL METHOD
AIRCRAFT WANDERING
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FAARFIELD 2.1 – FAA ADVISORY CIRCULAR 150/5320-6G
PAVEMENT FUNCTIONALITIES

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



➢ 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:

➢ 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.
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DGAC RATIONAL DESIGN METHOD (2016) AND FAA ADVISORY CIRCULAR 150/5320-6G (2021)
PLATFORM/SUBGRADE STRENGTH

FAARFIELD 2.1ALIZE 2.1.2
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DYNAPLAQUE® OR MAXIDYN® BEARING CAPACITY DYNAMIC LOADING TEST (DGAC)
PLATFORM/SUBGRADE STRENGTH
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PLATE BEARING TEST (DGAC)
PLATFORM/SUBGRADE STRENGTH

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

plates-formes - Partie 1 : module sous 

chargement statique à la plaque (EV2)
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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.
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CAPPING LAYER CONCEPT (DGAC)
PLATFORM/SUBGRADE STRENGTH

Capping layer 

(Couche de forme)

Bearing capacity of platform (PF)

Level surface of 

subgrade

Subgrade soilUpper part of the earthworks (PST) 1 m

50 MPa

0,30m

20 MPa
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PLATE BEARING TEST (FAA)
PLATFORM/SUBGRADE STRENGTH

AASHTO T 222-81 (Revised 2021)
Nonrepetitive Static Plate Load Test of Soils and 

Flexible Pavement Components for Use in 

Evaluation and Design of Airport and Highway 

Pavements

ASTM D1196/D1196M - 24
Standard Test Method for Nonrepetitive Static 

Plate Load Test of Soils and Flexible Pavement 

Components for Use in Evaluation and Design of 

Airport and Highway Pavements
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DGAC APPROACH
GRANULAR MATERIAL MECHANICAL PROPERTIES

Note: The variations in the values of the 

modulus over the total thickness of the 

untreated graded aggregate demonstrate their 

stiffening non-linear character (the modulus 

increases with the intensity of the average 

stress) and the efficiency of the compacting that 

increases as the sub-base is laid.



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:
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MODULUS ASSIGNMENT AS PER FAA APPROACH
GRANULAR MATERIAL MECHANICAL PROPERTIES

𝐸𝑛 = 𝐸𝑛−1 ∗ 1 + 𝑙𝑜𝑔10 𝑡𝑛 ∗ 10.52 − 2.0 ∗ 𝑙𝑜𝑔10 𝐸𝑛−1𝐸𝑛 = 𝐸𝑛−1 ∗ 1 + 𝑙𝑜𝑔10 𝑡𝑛 ∗ 6.88 − 1.56 ∗ 𝑙𝑜𝑔10 𝐸𝑛−1
(10 inches lifts)

(8 inches lifts)

Lift thickness “n” lift Assigned modulus

254 5 1065 MPa

254 4 716 MPa

254 3 333 MPa

254 2 106 MPa

Subgrade 1 30 MPa

(Item P-209)

(Item P-154)
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STIFFNESS MODULUS AS PER DGAC APPROACH
BITUMINOUS MATERIAL MECHANICAL PROPERTIES

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.
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STIFFNESS MODULUS AS PER DGAC APPROACH
BITUMINOUS MATERIAL MECHANICAL PROPERTIES
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STIFFNESS MODULUS AS PER FAA APPROACH
BITUMINOUS MATERIAL MECHANICAL PROPERTIES
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Pavement structural 
design
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DAMAGE LAW FOR SUBGRADE/PLATFORM
PAVEMENT STRUCTURAL DESIGN

FAARFIELD 2.1.1

ALIZE 2.1.2

𝐶 𝜀𝑧𝑧 𝑚𝑎𝑥 = 0.016𝜀𝑧𝑧 𝑚𝑎𝑥
4.505
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DAMAGE LAW FOR ASPHALT LAYERS – FAA APPROACH
PAVEMENT STRUCTURAL DESIGN

𝑁𝑓 = 0.4801 ∗ 𝑃𝑉−0.9007𝑃𝑉 = 44.422 ∗ 𝜀ℎ5.140 ∗ 𝑆2.993 ∗ 𝑉𝑃1.850 ∗ 𝐺𝑃−0.4063
𝑷𝑽 :𝜺𝒉 :𝑺 :𝑽𝑷 :𝑮𝑷 :

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

horizontal (tensile) strain at the bottom of the asphalt layer

asphalt flexural stiffness in psi

volumetric parameter 𝑉𝑃 = ൗ𝑉𝑎 𝑉𝑎+𝑉𝑒𝑏
gradation parameter 𝐺𝑃 = ൗ𝑃𝑁𝑀𝑆−𝑃𝑃𝐶𝑆 𝑃200𝑽𝒂 :𝑽𝒆𝒃 :𝑷𝑵𝑴𝑺 :𝑷𝑷𝑪𝑺 :𝑷𝟐𝟎𝟎 :

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)



horizontal (tensile) strain at the bottom of the asphalt layer

fatigue resistance at 106 cycles measured at 10°C; 25Hz

slope of the fatigue right ൗ−1 𝛽
modulus

permits to correct the ε6 value according to the temperature and frequency (𝑘𝜃𝑓)
number of coverage to failure 𝑁 𝜀𝑡 𝑚𝑎𝑥
shift factor, corrects the difference between predictions and observations on real pavements

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 
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DAMAGE LAW FOR ASPHALT LAYERS – DGAC APPROACH
PAVEMENT STRUCTURAL DESIGN

𝜀𝑡 =  𝜀6 10°𝐶; 25𝐻𝑧 ∗ 𝐸 10°𝐶; 10𝐻𝑧𝐸 θ𝑒𝑞; 𝑓𝑒𝑞 ∗ 𝑁𝐸106 𝑏 ∗ 𝑘𝑐 ∗ 𝑘𝑟 ∗ 𝑘𝑠
𝜺𝒕 :𝜺𝟔 :𝒃 :𝑬 :𝑬 𝟏𝟎°𝑪;𝟏𝟎𝑯𝒛𝑬 𝛉𝒆𝒒;𝒇𝒆𝒒 :𝑵𝑬 :𝒌𝒄 :𝒌𝒓 :𝒌𝒔 :

𝑁 𝜀𝑡 𝑚𝑎𝑥 = 𝐾𝜀𝑡 𝑚𝑎𝑥
𝛽

𝐾 = 𝑘𝜃𝑓 ∗ 𝑘𝑟∗ 𝑘𝑠∗ 𝑘𝑐 ∗ 10 ൗ6 𝛽∗ 𝜖6



34CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

DAMAGE LAW FOR ASPHALT LAYERS – DGAC APPROACH
PAVEMENT STRUCTURAL DESIGN

Wöhler fatigue curves

log (εt,z all. or σt all.) =  A - b*log(N)

Miner’s rule of cumulative damage
n1 /N1 + n2 / N2 +… + ni / Ni ≤ 1

log N

log εt,z all. or σt all 1

b

A

n1 n2N1 N2



The damage is calculated using the entire strain 
signal for single axle and for complex bogies
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DAMAGE LAW FOR COMPLEX BOGIES – DGAC AND FAA APPROACHES
PAVEMENT STRUCTURAL DESIGN

©
A

IR
B

U
S

Asphalt layers 

Subgrade/Platform
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SOFTWARE AVAILABLE
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE

FAARFIELD 2.1.1ALIZE 2.1.2



Calculation period, traffic, speed, wandering and temperature assumptions

Both take-off and landing passages are taken into account
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ALIZE 2.1.2 – INPUT DATA
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ALIZE 2.1.2 – PROPOSED STRUCTURE
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
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ALIZE 2.1.2 – DAMAGE PROFILES
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
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ALIZE 2.1.2 – DAMAGE PER AIRCRAFT
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE

CDF on Bituminous Material CDF on Subgrade

41CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON
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FAARFIELD 2.1.1 – INPUT DATA AND PROPOSED STRUCTURE
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
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FAARFIELD 2.1.1 – DAMAGE PROFILES
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE
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FAARFIELD 2.1.1 – DAMAGE PER AIRCRAFT
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE



➢ Structure

60 mm of surface course

180 mm of base course

710 mm of granular material

50 MPa subgrade/platform

➢ Controlling aircrafts on subgrade/platform (CDF)

Boeing 787-9 Mrw → 0.515
Boeing 787-8 Mrw → 0.213
Boeing 787-9 Mlw → 0.150

Boeing 787-8 Mlw → 0.061

➢ Structure

113 mm of binder/surface course

127 mm of base course

776 mm of granular material

52 MPa subgrade/platform

➢ Controlling aircraft on subgrade/platform (CDF)

Boeing 787-9 → 0.63
Boeing 787-8 → 0.17
Boeing 777-300ER → 0.11
Boeing 777-200LR → 0.07

45CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

RESULTS SUMMARY
FICTITIOUS AIRFIELD PAVEMENT CALCULATION EXAMPLE

FAARFIELD 2.1.1ALIZE 2.1.2
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ALIZE 2.1.2
ACR/PCR CALCULATION

47
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FAARFIELD 2.1.1
ACR/PCR CALCULATION

48



➢ PCR

1232.3 F/D/W/T

➢ ACR

Boeing 777-300ER Mrw → 1228.1
Boeing 777-200LR Mrw → 1181.0
Boeing 747-8F Mrw → 1047.2

Boeing 787-9 Mrw → 974.3
Boeing 787-8 Mrw → 905.8

➢ PCR

1364.4 F/D/W/T

➢ ACR

Boeing 777-300ER → 1231.7
Boeing 777-200LR → 1181.8
Boeing 747-8F → 1051.4
Boeing 787-9 → 968.0
Boeing 787-8 → 908.1
A380-800 WV000 → 906.6

49CAPTG WORKSHOP, 23 September 2025, Niagara Falls, ON

RESULTS SUMMARY
ACR/PCR CALCULATION

FAARFIELD 2.1.1ALIZE 2.1.2
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