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Overload 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 evaluated for ACR-PCR at a commercial airport. Based on the information obtained from the 

Airport Master Plan, the 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 

4.27 MPa. 

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

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

Same as previous examples!



Rigid Pavement Evaluation

• 28-Day strength was 
670 psi

• Design strength was 
700 psi

• Testing found PCC 
strength was 670 psi

• All other factors 
stayed same

4



Overload ACR-PCR
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Overload ACR-PCR
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ACR > PCR for A380 aircraft

Operating restrictions are 

necessary



Annex 14 on Overloads

20.1.1 … For those operations in which magnitude of overload and/or the frequency of use do not 
justify a detailed analysis, the following criteria are suggested:

a) for flexible and rigid pavements, occasional movements by aircraft with ACR not exceeding 
10 per cent above the reported PCR should not adversely affect the pavement;

b) the annual number of overload movements should not exceed approximately 5 percent of 
the total annual movements, excluding light aircraft.

20.1.2 Such overload movements should not normally be permitted on pavement exhibiting signs of 
distress or failure. Furthermore, overloading should be avoided during any periods of thaw following 
frost penetration, or when the strength of the pavement or its subgrade could be weakened by water. 
Where overload operations are conducted, the appropriate authority should review the relevant 
pavement condition regularly, and should also review the criteria for overload operations periodically 
since excessive repetition of overloads can cause severe shortening of pavement life or require major 
rehabilitation of pavement.
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Overload ACR-PCR

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
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Check #1

ACR = 1100

PCR = 1022

ACR ≤ 1.1 x PCR

1100 ≤ 1124 PASS

Check #2

Total Dep. = 10,100

A380-800 = 400

DA380 ≤ 0.05 x DTotal

400 ≤ 505 PASS



ACR-PCR Additional Options
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Excess PCR Reporting

• Design thickness was 
18 inches

• As-Built current 
traffic changed since 
design

• All other factors 
stayed same
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Excess PCR Reporting

• Critical ACR = 1100

• PCR = 1370

• Could report PCR 1370
o Risk is an aircraft with an 

ACR 1370 may not pose 
same damage profile as the 
critical aircraft

• AC 150/5335-5D: Report 
25% greater than 
maximum ACR
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ACR-PCR Subgrade Categories
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Subgrade Categories

• FAARFIELD can run ACR-PCR on all ICAO ACR-
PCR subgrade categories



ACR-PCR Subgrade Categories
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Subgrade Categories

• New table reported in PCR report



ACR-PCR P/TC Definition

•14

Passes to Traffic Cycle (P/TC)

• Considers additional operations 
on same section of runway 
pavement for a single aircraft

• Two scenarios:
1. Central Taxiway

2. No Refueling 



ACR-PCR P/TC Definition
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Passes to Traffic Cycle (P/TC)

• Central Taxiway



ACR-PCR P/TC Definition

16

Central 

Taxiways



ACR-PCR P/TC Definition
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Passes to Traffic Cycle (P/TC)

• AC 150/5335-5D provides guidance on selection of P/TC ratio in 
Table A-1



ACR-PCR P/TC Definition
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Final Remarks

• Additional ACR-PCR 
examples can be found in AC 
5335-5D Appendix B
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Contact us with any modifications or issues that arise 

while running FAARFIELD 2.1



Thank You!
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daniel.i.offenbacker@faa.gov

https://airporttech.tc.faa.gov 
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