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Flexible Pavement PCR Example

Aircraft Departure 
Weight, kg

Arrival Weight, 
kg

Annual 
Departures

S-30 13,608 10,206 8000

Fokker F-100 44,452 34,019 6500

B737-300 62,822 52,163 5000

B767-300 ER 158,757 131,541 3200

A380-800 544,310 462,664 400

B777-300 263,083 237,682 1500

Boring 
No.

UCSC Soil 
Type

Moisture 
Content, 
%

Optimal 
MC, %

Dry unit 
weight, 
kN/m3

Water 
Table 
Depth, m

CBR, %

B-1 SC 12.2 10.4 20.26 3 10.6

B-2 SC 14.4 12.2 19.57 3 7.2

B-3 SC 16.5 9.6 20.80 2.5 8.4

B-4 CL 15.8 13.5 18.88 2.0 6.3

B-5 CL 17.0 14.5 19.24 2.4 4.8

B-6 CL 16.2 13.8 18.96 1.7 5.9

B-7 CL 16.8 12.6 19.48 1.4 4.2

B-8 CL 14.2 12.8 20.14 1.8 6.4

Average:

Std. Deviation:
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A flexible pavement is being designed for a new runway at a commercial airport. Based on the information obtained 

from the Airport Master Plan, the new runway is expected to handle the traffic mix presented in Table 1. Eight soil 

borings were performed for this project, the results of which are presented in Table 2.

Table 1. Aircraft traffic mix for flexible pavement design example.

Table 2. Soil boring results for flexible pavement design example.



Completed Pavement Thickness Design



One-Step PCR Procedure

• For PCR following design, the evaluation structure and traffic mix are already 
entered in FAARFIELD.

• No equivalent thickness calculation needed.

• In PCR mode, FAARFIELD automatically switches to standard CG and tire 
pressure conditions for ACR evaluation.

• FAARFIELD automatically determines the subgrade category from subgrade 
data.

• FAARFIELD automatically determines the critical aircraft from the traffic list.
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PCR
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Select “PCR” in the function drop-down box.

Click “Run” to execute PCR Computations



PCR

Note – 

FAARFIELD automatically loads the 

correct tire pressure and %GW on 

main gear for PCR calculations. 

These may be different than 

thickness design values.

PCR displays here: 

PCR 850/F/D/X/T



PCR Reports and Graphs
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PCR Report

•8



PCR Report
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Summary 

Data

Results 

Table 1

Results Table 2

Results Table 3



PCR Report

• PCR report tables are similar to COMFAA results tables, but 
simpler.
o Results Table 1 – Input Traffic Data. 

o Results Table 2 displays PCR data for the critical (reference) aircraft only. PCR is 
defined as the ACR of the critical aircraft at the maximum allowable gross 
weight (MAGW).

o Results Table 3 – ACR Data.

• No cut-and-paste. The PCR graph is generated automatically. 
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PCR Report Tables 1 and 2
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Critical Aircraft

• Actual computed PCR = 851.3.

• Report PCR to nearest whole 

multiple of 10 (per ADM).

• Report PCR 850/F/D/X/T.



PCR Report
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ACR/PCR Classification Rating

ACR Thickness ACR Pavement Reference Thickness

MAGW
Aircraft Weight that Converts Total Equiv. 

Departures to CDF = 1.0

Total Equiv. 
Departures

Number of Departures for Critical Aircraft that 
provides same CDF as Aircraft Mix



PCR Report
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ACR/PCR Classification Rating

ACR Thickness ACR Pavement Reference Thickness

MAGW
Aircraft Weight that Converts Total Equiv. 

Departures to CDF = 1.0

Total Equiv. 
Departures

Number of Departures for Critical Aircraft that 
provides same CDF as Aircraft Mix

Parameters are for ACR-PCR 

analysis only → 

Should not be used during 

pavement structural design



PCR Report Table 3
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PCR Graph

• Black horizontal line represents 

PCR.

• Blue vertical bars represent 

ACR of individual aircraft.

• PCR is just sufficient to allow 

unrestricted operations, 

consistent with thickness 

design.



Airport Master Record (AMR) Data

U.S. airports use this 

information to populate the 

Airport Master Record (AMR)



CDF Graph

• CDF for this example < 1

o Consistent with no restrictions on using aircraft.

o Aircraft generally bunched up around same 
offset.

• Maximum CDF for PCR is usually less than 
CDF for design.

o Due to different gear characteristics used for 
PCR computation

o For design, we assume 95% of gross weight on 
the main gear (conservative). 

o PCR assumes maximum ramp mass and actual 
corresponding aft c.g.
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Offset - mm



Rigid Pavement PCR Example

Aircraft Departure 
Weight, kg

Arrival Weight, 
kg

Annual 
Departures

S-30 13,608 10,206 8000

Fokker F-100 44,452 34,019 6500

B737-300 62,822 52,163 5000

B767-300 ER 158,757 131,541 3200

A380-800 544,310 462,664 400

B777-300 263,083 237,682 1500

Boring 
No.

UCSC Soil 
Type

Moisture 
Content, 
%

Optimal 
MC, %

Dry unit 
weight, 
kN/m3

Water 
Table 
Depth, m

CBR, %

B-1 SC 12.2 10.4 20.26 3 10.6

B-2 SC 14.4 12.2 19.57 3 7.2

B-3 SC 16.5 9.6 20.80 2.5 8.4

B-4 CL 15.8 13.5 18.88 2.0 6.3

B-5 CL 17.0 14.5 19.24 2.4 4.8

B-6 CL 16.2 13.8 18.96 1.7 5.9

B-7 CL 16.8 12.6 19.48 1.4 4.2

B-8 CL 14.2 12.8 20.14 1.8 6.4

Average:

Std. Deviation:
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A rigid pavement is being designed for a new runway at a commercial airport. Based on the information obtained from 

the Airport Master Plan, the new runway is expected to handle the traffic mix presented in Table 1. Eight soil borings 

were performed for this project, the results of which are presented in Table 2. The specified 28-day strength (ASTM 

C78) is 4.6 MPa. 

Table 1. Aircraft traffic mix for rigid pavement design example.

Table 2. Soil boring results for rigid pavement design example.

Same as flexible example!



Rigid Pavement PCR Example
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Rigid Pavement PCR Example
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Switch to “PCR” and 

select “Run”



Rigid Pavement PCR Example
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PCR = 1100

Rigid Pavement

Subgrade Class D

Unlimited Tire Pressure

Technical Evaluation



ICAO-ACR Version 1.5

• FAA developed program.

• Calculates standard ACR numbers for aircraft 
operating on flexible and rigid airport pavements.

• Core library can be linked directly to other 
programs to either compute ACR directly or use 
as part of a technical PCR evaluation.

• New – Reads the FAARFIELD aircraft library 
directly.

• Get technical information on how to link the 
library to a calling program from the ICAO-ACR 
download page:
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https://www.airporttech.tc.faa.gov/Products/Airport-Safety-

Papers-Publications/Airport-Safety-Detail/icao-acr-14 

https://www.airporttech.tc.faa.gov/Products/Airport-Safety-Papers-Publications/Airport-Safety-Detail/icao-acr-14
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Rigid Pavement PCR Reminders

• Rigid pavement PCR is sensitive to concrete flexural strength (R).

• Subgrade strength categories have changed from ACN/PCN system.
o Subgrade category is based on the E-modulus at top of subgrade. (No more estimation of top-of-

base k.)

o Subgrade category may be different from PCN.

• More examples: See FAA Report No. DOT/FAA/TC-23/57 (2023): 
PCN–PCR Comparisons for Large- and Medium-Hub Airport Runways
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Thank You!
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PCR Case – Flexible Pavement
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FAARFIELD 2.0 PCR Example

• Airport B
o Medium-hub airport in the U.S.
o Runway 10R-28L is a flexible runway constructed 

in 2013.

• Design Section:
− 5 in. (127 mm) HMA surface (P-401)
− 11 in. (279 mm) HMA base (P-401)
− 12 in. (305 mm) crushed aggregate subbase (P-209)
− 12 in. (305 mm) cement-stabilized subgrade 
▪ Existing subgrade soils were of poor quality and potentially contaminated. 

o Cement-stabilized soil layer was added to provide a higher CBR while minimizing disturbance of 
the existing subgrade. 

o Assumed CBR 7 at the top of the cement-stabilized subgrade.

• Airport reported PCN 77/F/C/W/T using COMFAA 3.0.
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FAARFIELD 2.1 PCR - Data
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One-Step PCR Procedure

• For PCR following design, the evaluation structure and traffic mix are already 
entered in FAARFIELD.

• No equivalent thickness calculation needed.

• In PCR mode, FAARFIELD automatically switches to standard CG and tire 
pressure conditions for ACR evaluation.

• FAARFIELD automatically determines the subgrade category from subgrade 
data.

• FAARFIELD automatically determines the critical aircraft from the traffic list.
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FAARFIELD 2.1 PCR Example
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One-Step Procedure

Select “PCR,” then 

click “Run”



FAARFIELD 2.1 PCR Example
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PCR displays here: 

PCR 770/F/C/X/T

Note – 

FAARFIELD automatically loads the 

correct tire pressure and %GW on 

main gear for PCR calculations. 

These may be different than 

thickness design values.

PCR = 770/F/C/X/T



Understanding PCR Reports and Charts
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PCR Reports and Graphs
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PCR Report
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Summary 

Data

Results 

Table 1

Results Table 2

Results Table 3



PCR Report

• PCR report tables are similar to COMFAA results tables, but 
simpler.
o Results Table 1 – Input Traffic Data. 

o Results Table 2 displays PCR data for the critical (reference) aircraft only. PCR is 
defined as the ACR of the critical aircraft at the maximum allowable gross 
weight (MAGW).

o Results Table 3 – ACR Data.

• No cut-and-paste. The PCR graph is generated automatically. 
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PCR Terminology

• Critical aircraft: Aircraft taken to represent the whole traffic mix in the PCR 
computation. It is not necessarily the aircraft with the highest ACR.

• Critical aircraft total equivalent departures = number of departures of the 
critical aircraft at the operating weight that results in the same CDF as the 
whole traffic mixture.

• Maximum allowable gross weight (MAGW) = gross weight of critical aircraft that 
results in CDF = 1 for the evaluation structure (at total equivalent departures).

• PCR = ACR of critical aircraft computed at MAGW.
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Results Tables 1 and 2
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Critical Aircraft

• Actual computed PCR = 771.9.

• Report PCR to nearest whole 

multiple of 10 (per ADM).

• Report PCR 770/F/C/X/T.



Results Table 3
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PCR Graph for Example
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Critical aircraft: B737-900

All design aircraft have ACR < PCR



CDF Graph

• CDF for this example << 1

o Significant excess strength.

o Consistent with no restrictions on using aircraft.

o Aircraft generally bunched up around same 
offset.

• Maximum CDF for PCR is usually less than 
CDF for design.

o Due to different gear characteristics used for 
PCR computation

o For design, we assume 95% of gross weight on 
the main gear (conservative). 

o PCR assumes maximum ramp mass and actual 
corresponding aft c.g.
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Offset - mm



Airport Master Record (AMR) Data
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Use the information on this page to populate fields 35-39 in Airport Master Record (U.S. only).



What if we reduce the base thickness?
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Reduce base 

thickness to 150 mm

Traffic mix the same



PCR for Reduced Based Thickness
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• PCR 410/F/C/X/T

• Requires exclusion or operating 

weight restrictions on 3 mix 

aircraft.

• CDF > 1.0

• Consistent with need for weight 

restrictions.

Offset - mm



Use FAARFIELD to Compute ACR 

• By default, FAARFIELD computes ACR data for the subgrade strength 
category of the current pavement.

• Option to return ACR data for all subgrade categories.

• Convenient to compare ACR for various gear configurations.
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Use FAARFIELD to Compute ACR
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Select PCR Mode / Hit Run
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PCR Complete
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Scroll Traffic Table to the Right



Traffic Table
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Now displays ACR values for all 4 subgrade categories.



Rigid Pavement PCR Example
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FAARFIELD 2.1 PCR Example

• Airport E

o Large-hub airport in the U.S.

o Runway 10C-28C is a rigid runway constructed in 2013.

• Design Section:

− 18 in. (457 mm) PCC surface (P-501)

− 6 in. (152 mm) HMA base (P-403)

− 6 in. (152 mm) asphalt-treated permeable base 
(ATPB)

− 12 in. (305 mm) stabilized subgrade over natural subgrade

• For design purposes, ATPB is assumed equivalent to standard granular base 
course P-209. 

• Subgrade stabilization provides estimated k = 150 pci at top of subgrade.

• Airport reported PCN 96/R/C/W/T using COMFAA 3.0 (Old ACN/PCN system).
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FAARFIELD 2.1 PCR - Data
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Airport E - Runway 10C-28C



One-Step PCR Procedure

• For PCR following design, the evaluation structure and traffic mix are already 
entered in FAARFIELD.

• No equivalent thickness calculation needed.

• In PCR mode, FAARFIELD automatically switches to standard CG and tire 
pressure conditions for ACR evaluation.

• FAARFIELD automatically determines the subgrade category from subgrade 
data.

• FAARFIELD automatically determines the critical aircraft from the traffic list.
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FAARFIELD 2.1 PCR Example
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One-Step Procedure

Select “PCR,” then 

click “Run”



FAARFIELD 2.1 PCR Example
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PCR displays here: 

PCR 1140/R/C/W/T

Note – 

FAARFIELD automatically loads the 

correct tire pressure and %GW on 

main gear for PCR calculations. 

These may be different than 

thickness design values.

PCR = 1140/R/C/W/T



PCR Reports and Graphs
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PCR Report
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Summary Data

Results Table 1

Results Table 2

Results Table 3



Review – PCR Report

• Results Table 1 – Input Traffic Data. 

• Results Table 2 displays PCR data for the critical 
(reference) aircraft only. 
oPCR is defined as the ACR of the critical aircraft at the maximum 

allowable gross weight (MAGW).
oCan report PCR to the nearest whole multiple of 10.

• Results Table 3 – ACR Data
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Results Tables 1 and 2
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Critical Aircraft



Results Table 3
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PCR Graph for Example
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Critical aircraft: B777-300 All design aircraft have ACR < PCR.

What does that mean?



CDF Graph
• CDF for this example < 1

o Excess strength.

o Consistent with no restrictions on using aircraft.

o Maximum CDF is dominated by critical aircraft in this 
case.

• Maximum CDF for PCR is usually less than CDF for 
design.

o Due to different gear characteristics used for PCR 
computation

o For design, we assume 95% of gross weight on the 
main gear (conservative). 

o PCR assumes maximum ramp mass and actual 
corresponding aft c.g.
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