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ACN-PCN – Technical Evaluation
Basic Steps to Determine PCN in AC 150/5335-5A

1) Identify the features and properties of the pavement.
2) Determine the traffic mix.
3) Compute the design thickness for each aircraft alone.
4) The largest design thickness identifies the “critical”

aircraft. 
5) Convert traffic to equivalent traffic of the critical 

aircraft.
6) Determine the maximum allowable operating weight 

of the critical airplane.
7) Determine the ACN of the critical airplane at its 

maximum allowable operating weight.
8) Report PCN as the ACN from step 7.
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The ACN-PCN System
• Aircraft Classification Number (ACN) 

is precisely specified as a standard 
by ICAO in Annex 14 to the 
Convention on International Civil 
Aviation. Aircraft manufacturers are 
required to publish properly 
computed ACN values for all of their 
aircraft.
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The ACN-PCN System
• Procedures for determining Pavement 

Classification Number (PCN) are 
given in the ICAO Aerodrome  Design 
Manual, Part 3, Pavements.

• The PCN procedures in the manual 
are for guidance only and a great deal 
of latitude is provided.

• Airport operators are responsible for 
determining and publishing PCN 
values for runways.
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Annex 14 to the 
Convention on 
International 
Civil Aviation
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ICAO 
Aerodrome 
Design Manual
Part 3 –
Pavements
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Definitions in Annex 14

• ACN – A number expressing the 
relative effect of an aircraft on a 
pavement for a specified standard 
subgrade strength.

• PCN - A number expressing the 
bearing strength of a pavement for 
unrestricted operations.
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Therefore:
• If a particular aircraft at a given 

weight has an ACN less than, or equal 
to, the PCN of a particular pavement 
(ACN <= PCN), then no restrictions 
need to be placed on operation of that 
aircraft on that pavement.

• Overload evaluation is a separate 
topic and will not be discussed.
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PCN Reporting Information
• Pavement Type: Flexible or Rigid.

• Subgrade Strength: High, Medium, 
Low, or Ultra Low.

• Maximum Allowable Tire Pressure 
(flexible only): High, Medium, Low, 
Very Low.

• Pavement Evaluation Method: Using 
or Technical.
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ACN-PCN SYSTEM – PCN Values
• PCN values are reported in a coded format 

using 5 parts separated by “/”
Sample   39/F/B/X/T

• Information includes
– Numerical PCN Value = 39
– Pavement Type = Flexible
– Subgrade Category = 10 CBR
– Allowable Tire pressure <= 1.5 MPa = 218 psi
– Method used to determine the PCN value = Using or 

Technical
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Proposed Change in Tire Pressure 
Limits
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ACN Computation
• Ratio of a computed single-wheel load to a 

reference single-wheel load with a tire pressure 
of 1.25 MPa (181 psi).

• Flexible: Based on the USACOE ESWL CBR 
method of design using alpha factors adopted 
by ICAO October 2007. Thickness is computed 
for 10,000 coverages.

• Rigid: PCA Westergaard interior stress method 
of design. Thickness is computed for 10,000 
coverages at a concrete strength of 4.217 MPa 
(620 psi) (working stress of 2.75 MPa (400 psi)).

• These are fixed standard procedures. Other 
design procedures or traffic levels cannot be 
substituted.
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Subgrade Strength for ACN 
Computation

• Flexible: The CBR of the subgrade 
soil.

• Rigid: The k value at the top of the 
support, including all subbase 
layers. It is not the same as the k 
value of the subgrade soil.
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Using Aircraft Method for PCN
• Find the ACN of all of the aircraft 

regularly using the pavement and pick 
the largest ACN to be the PCN of the 
pavement.

• But see page 3-27 of the ICAO manual: 
“Support of a particularly heavy load, 
but only rarely, does not necessarily 
establish a capability to support 
equivalent loads on a regular repetitive 
basis.” Where is the line between 
regular and overload operation?
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Technical Method for PCN
• The ICAO manual covers in detail a very 

broad range of methods, including:
– Any rational design procedure developed 

specifically for airport pavements but applied in 
reverse for pavement evaluation.

– Pavement surface deflection measured under 
the load from a representative aircraft.

– Non-destructive test results with 
backcalculation.

– Allows for design and evaluation procedures 
not in use when the manual was written.
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Excerpt from the ICAO Manual - 1
• In 3.3.3 “Since the effectiveness of 

aircraft undercarriages using multiple 
wheels is greater on pavements 
founded on strong subgrades 
compared to those on weak subgrades, 
the problem of reporting bearing 
strength is complicated.”

• Hence four representative subgrade 
strengths.
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Excerpt from the ICAO Manual - 2

• In 3.4.2 “Thus fairly large variations can 
exist in the loading-repetitions relation 
without serious differences in 
evaluation resulting.”

• The statement is supported by the fact 
that the relationship between load and 
repetitions is logarithmic rather than 
direct.
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Excerpt from the ICAO Manual - 2
• This assumption is probably the 

justification for ACN being computed at 
10,000 coverages for all aircraft, 
independent of the use levels.

• This basic assumption in the ACN-PCN 
method appears to break down at large 
hub airports with a very large number 
of small aircraft departures and a 
relatively small number of very large 
aircraft departures.
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Excerpt from the ICAO Manual - 3

• In 3.6.3.1 “From the chosen design 
method and established quantities for 
the design elements, limiting load or 
mass can be established for any 
aircraft expected to use the pavement.”

• Establishes the maximum allowable 
load for any aircraft used in the 
evaluation.
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Excerpt from the ICAO Manual - 4

• The second highlighted statement is 
not supported by case studies on some 
large hub airports.
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FAA Guidance on PCN Calculation
• The FAA is responsible for certifying 

all commercial airports in the U.S. and 
is the organization generally 
responsible for complying with 
international agreements on aviation.

• Well defined procedures are therefore 
required for determining and 
publishing PCN values for runways at 
all commercial airports in the U.S.
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FAA Airport Master Record Data (Form 5010 Database)

• The Master Record is required to be updated 
periodically. PCN is now mandatory and Gross 
Weight data will possibly be phased out with time.  

Gross Weight data 
will transition

PCN data request now part 
of all airport inspections
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FAA Guidance on PCN Calculation
• 2005 – The PCN field was re-activated 

in the Form 5010 Database.

• September, 2006 - AC 150/5335-5A 
“Standardized Method of Reporting 
Airport Pavement Strength – PCN”
was released to standardize the 
procedures for computing and 
reporting PCN values for inclusion in 
the 5010 database. (Complete re-write 
of AC 150/5335-5.)
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FAA Guidance on PCN Calculation
• AC 150/5335-5A is based in large part 

on the procedures described in 
Boeing Report D6-82203 “Precise 
Methods for Estimating Pavement 
Classification Number,” 1998.

• D6-82203 is, in turn, based in large 
part on recommendations contained 
in the ICAO Aerodrome  Design 
Manual.
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ACN-PCN – Technical Evaluation
Basic Steps to Determine PCN in AC 150/5335-5A

1) Identify the features and properties of the pavement.
2) Determine the traffic mix.
3) Compute the design thickness for each aircraft alone.
4) The largest design thickness identifies the “critical”

aircraft. 
5) Convert traffic to equivalent traffic of the critical 

aircraft.
6) Determine the maximum allowable operating weight 

of the critical airplane.
7) Determine the ACN of the critical airplane at its 

maximum allowable operating weight.
8) Report PCN as the ACN from step 7.
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Draft AC 150/5335-5B
• AC 150/5335-5A was rewritten based on 

the work of an industry working group in 
which about ten case studies were 
evaluated (Case 1 was one).

• The new AC (-5B) is still a draft and is in 
the final stages of public review and 
comment.

• -5B is accompanied by:
– a completely automated version of COMFAA, 

version 3.0.
– and a support spreadsheet to help in deriving 

pavement design thickness and sorting the results.
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Draft AC 150/5335-5B
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Draft AC 150/5335-5B
• The design procedures recommended in 

the new AC are:
– CBR ESWL with the new alpha factors for flexible 

pavements.
– Edge stress Westergaard as implemented in AC 

150/5320-6C and -6D.
– The PCA center stress method can also be selected 

in COMFAA 3.0.

• These were selected for backward 
compatibility with established methods 
and compatibility with the ACN 
computation procedure.
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COMFAA 3.0 – Base Screen
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The PCN Methodology
• The current methodology (-5A) finds the 

critical aircraft and then finds the ACN of that 
aircraft at the maximum allowable gross 
weight. That ACN is then the PCN.

• The new methodology is the same except that 
the ACN at maximum allowable gross weight is 
calculated for all of the aircraft in the mix.

• The largest ACN value is then selected as the 
PCN.

• There is a need for a way to eliminate 
“occasional or overload” aircraft from the mix.
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COMFAA 3.0 – Aircraft Window



33Federal Aviation
Administration

COMFAA 3.0 SWIFT 2010 Conference
September 13, 2010

February 20, 2008 33

COMFAA 2.0 Will Continue to be 
Supported – Simpler and Old Alphas
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COMFAA 3.0 – Options
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COMFAA 3.0 – Sample Results
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