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FAA Airport Technology R&D Program

• Research conducted at the FAA 
William J. Hughes Technical 
Center, Atlantic City, NJ, USA.

• Sponsor: FAA Office of Airport 
Safety and Standards (AAS110), 
Washington, DC.

• Provide support for development 
of FAA pavement standards 
(Advisory Circulars).
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National Airport Pavement Test Facility (NAPTF)

FAA Full-Scale Test Facilities

National Airport Pavement & Material Research 
Center (NAPMRC)

HVS-A Facts:
• Wheel loads - 10,000 (44.48 kN) to 100,000 lbs (444.8 kN). 
• Pavement temperatures – 48°F (9°C) to 150°F (67°C) 
• Test speeds - 0.17 to 5 mph (0.27 to 8 kmph)
• Single and Dual-Wheel configuration.
• Single wheel - radial aircraft tire size 52x21.0R22 
• Dual wheel assembly (B-737-800)
• Wander Width – 6 feet (1.83 m)
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Civil Aviation & Loading Characteristics
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Mechanistic-Empirical Design Procedure
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FAA Specification for HMA Mix Design
• STANDARD SPECIFICATIONS FOR 

CONSTRUCTION OF AIRPORTS, JUNE 1959
• In the 1959 spec book, 

– Gradations provided
– Engineer was to select the amount of AC 

to use within the limits of the spec 
(4.5-7 for gravel and 6-9 for slag)  

– Requires 92% TMD, and 
– prescribed rolling with a 10T roller immediately 

and continue rolling until all roller marks eliminated.
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FAA Specification for HMA Mix Design

• 150/5370-10; 2/29/1984 Change-23: PWL added.
• EB59; 12/18/2001; Superpave
• 150/5370-10B; 4/25/2005   P403 Specification added.
• EB59A; 5/12/2006; Guidance on use of Superpave Mixes
• 150/5370-10G; 7/21/2014  Superpave Mix Design
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FAA Specification for HMA Mix Design
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FAA Specification for Flexible Pavement ThicknessDesign

• 150/5320-8; 
4/5/1963
Federal
Aviation
Agency 
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FAA Specification for Flexible Pavement Thickness Design
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FAA Specification for Flexible Pavement Thickness Design



15HMA Mix Design and Characterization for Airport Pavements
September 22, 2025

FAA Specification for Flexible Pavement Thickness Design
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AC 150/5370-10H

• Standards for Specifying 
Construction of Airports.

• Most recent version – released 
December 21, 2018.

• Required to be used for all 
projects funded under an Airport 
Improvement Program (AIP) grant 
(U.S.).

• Available at:
http://www.faa.gov/airports/
resources/advisory_circulars/

 
U.S. Department 
of Transportation 
Federal Aviation 
Administration 

Advisory 
Circular 

 

Subject: Standard Specifications for 
Construction of Airports 

Date: 12/21/2018 
Initiated By: AAS-100 

AC No: 150/5370-10H 
Change:  

1 Purpose.   
The standard specifications contained in this advisory circular (AC) relate to materials and 
methods used for construction on airports.  Items covered in this AC include general provisions, 
earthwork, flexible base courses, rigid base courses, flexible surface courses, rigid pavement, 
fencing, drainage, turf, and lighting installation.   

2 Cancellation.   
This AC cancels AC 150/5370-10G, Standards for Specifying Construction of Airports, dated 
July 21, 2014. 

3 Application.   
The Federal Aviation Administration (FAA) recommends the guidelines and specifications in 
this AC for materials and methods used in airfield development for construction and 
rehabilitation projects on airports.   
This AC does not constitute a regulation and is not mandatory, however the following applies:   

a. The standard specifications contained in this AC are practices that the FAA recommends for 
the construction of pavements and airport development serving aircraft greater than 30,000 
pounds (13,600 kg). 

b. This AC contains methods and procedures for compliance with 14 CFR part 139 that are 
acceptable to the Administrator. 

c. The use of this AC is mandatory for all projects funded under Federal grant assistance 
programs, including the Airport Improvement Program (AIP).  See Grant Assurance No. 
34., Policies, Standards, and Specifications. 

d. This AC is mandatory, as required by regulation, for projects funded with the Passenger 
Facility Charge program.  See PFC Assurance #9, Standards and Specifications. 

For building construction, the General Contract Provisions are applicable, in addition applicable 
laws and local building codes shall serve as construction standards acceptable to the FAA. 
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AC 150/5370-10H

High Temperature Adjustment to Asphalt binder Grade
Aircraft Gross Weight Pavement area with slow or stationary 

aircraft
All Pavement Types 

1 Grade--≤ 12,500 lbs (5670 kg) 
2 Grade1 Grade< 100,000 lbs (45360 kg)
3 Grade2 Grade≥ 100,000 lbs (45360 kg)

Required Grade Bump
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AC 150/5370-10H

Test Property Value Test Method 
Number of blows or gyrations [   75   ]  

Air voids (%) 3.5 ASTM D3203 

Percent voids in mineral 
aggregate (VMA), minimum See Table 2 ASTM D6995 

Tensile Strength Ratio (TSR)1 not less than [   80   ] at a 
saturation of 70-80% 

ASTM D4867 

Asphalt Pavement Analyzer 
(APA)2 

Less than 10 mm @ 4000 
passes  

AASHTO T340 at 250 psi hose 
pressure at 64°C test 

temperature 

 

Table 1. Asphalt Design Criteria

1 Test specimens for TSR shall be compacted at 7 ± 1.0 % air voids.  In areas subject to freeze-thaw, use 
freeze-thaw conditioning in lieu of moisture conditioning per ASTM D4867.  

 2 AASHTO T340 at 100 psi hose pressure at 64°C test temperature may be used in the interim.  If this 
method is used the required Value shall be less than 5 mm @ 8000 passes 
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AC 150/5370-10H

************************************************************************************
75 blows or gyrations shall be specified for airports serving aircraft greater 
than 60,000 pounds.  50 blows or gyrations may be specified for airports 
serving aircraft 60,000 pounds or less.

The APA procedure has shown that mixes that meet the requirements above 
perform well under aircraft loading.  The APA is preferred on airport 
pavement projects serving aircraft greater than 60,000 pounds. If APA is not 
available in an area, compacted mix design samples may be sent to a 
laboratory that has an APA or the Hamburg wheel test (AASHTO T 324) 
10mm @ 20,000 passes may be used with FAA approval.  

Specify a TSR of not less than 85 in areas with aggregate that have a history 
of stripping. 
************************************************************************************
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APA Test Results
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Relationship between HVS-A, APA & IDT Results
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HMA/WMA Characterization
• Performance Testing

– Mixture Stiffness (Dynamic Modulus)
– Fatigue Cracking (Flexural Beam Fatigue, Overlay Tester, SCB 

Flexibility Index)
– Rutting Resistance (AMPT Flow Number) 
– Asphalt Pavement Analyzer (APA)
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FAA Specification for Flexible Pavement Thickness Design

• 150/5320-6E; 9/30/2009
150/5320-6F; 11/10/2016



25HMA Mix Design and Characterization for Airport Pavements
September 22, 2025

FAA Specification for Flexible Pavement Thickness Design
• AC 150/5320-6G, Airport Pavement Design 

and Evaluation.
– Released 6/7/2021

• AC 150/5335-5D, Standardized Method of 
Reporting Airport Pavement Strength - PCR.

– Released April 29, 2022

Both ACs incorporate FAARFIELD 2.0 for 
design & PCR computations.
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FAA Specification for Flexible Pavement Thickness Design
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Results of APT at NAPMRC
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NAPMRC-TC1 NORTH TEST AREA (254-psi; 120F) NAPMRC-TC1 CENTER TEST AREA (254-psi; 90F)

Results of APT at NAPMRC
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Results from APT at NAPMRC
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Results from APT at NAPMRC



32HMA Mix Design and Characterization for Airport Pavements
September 22, 2025

PANDA-AP

Standalone PANDA-AP:
 Considers failure mechanisms
 Can be used as a supplement to FAARFIELD for refined analysis
 Allows for the definition of different gear configurations, loading type, and pavement 

structure  
 User-friendly and customized for airfield pavements
 Will be free to public and independent of commercial FE software
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PANDA-AP
Developing advanced pavement analysis tool PANDA-AP to use 
material characterization properties – improved pavement life 
prediction, compare two materials before being placed on 
airport.

To compare “green materials” and conventional materials:
• In laboratory – use lab test results and PANDA-AP 

analysis to predict pavement performance.
• Verify performance under accelerated pavement 

tests (APT) at NAPMRC & NAPTF.
• A comparable performance will lead to a wider use of 

“green materials” and lower carbon footprint.
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PANDA-AP
 Beta version of PANDA-AP software that models asphalt 

concrete as visco-elastic/visco-plastic material has been 

delivered to FAA and is currently being tested. 

 Implemented stress-dependent elastic models for all unbound 

layers, i.e., Unbound Aggregate Base/Subbase, and 

subgrade. 

 Enhancements include post-processor to show the output 

results at critical locations in a user-friendly format, extend the 

aircraft database (completed) to be compatible with 

FAARFIELD.
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PANDA-AP

 Work on future enhancements will continue.

 Make data exportable to third party software like Tecplot

 Develop subroutines to calculate distress and permanent 

deformation using mechanistic-empirical (M-E) transfer 

functions. 

 Effect of oxidative aging of binder

 Effect of moisture intrusion in asphalt
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PANDA-AP
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New Research Initiatives

• Asphalt Pavements
– new Airport Asphalt Pavement 

Technology Program (AAPTP)
– Administered by NAPA.https://www.asphaltpavement.org/expertise/engineering/airports
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New Research Initiatives - AAPTP
1. FEASIBILITY OF COLD CENTRAL PLANT RECYCLING (CCPR) ASPHALT MIXTURES FOR AIRPORTS
2. MITIGATION OF PLASTIC FLOW AND DELAMINATION AT HIGH-SPEED EXITS
3. IMPROVING PERFORMANCE OF LONGITUDINAL JOINTS IN AIRFIELD ASPHALT PAVEMENTS
4. BALANCED MIX DESIGN: EVALUATION OF RUTTING TESTS FOR AIRFIELD PAVEMENTS
5. BALANCED MIX DESIGN: EVALUATION OF CRACKING TESTS FOR AIRFIELD PAVEMENTS
6. ASPHALT MIXTURES PAVING HANDBOOK REVISION
7. VALIDATION OF GYRATIONS FOR SUPERPAVE GYRATORY COMPACTOR FOR MIX DESIGN OF 

AIRPORT ASPHALT MIXTURES
8. P-401 MIXTURES: AGGREGATE GRADATION BANDS
9. SYNTHESIS OF STATE OF PRACTICE AND RESEARCH NEEDS FOR AIRFIELD ASPHALT PAVEMENT 

RESILIENCE
10. ASPHALT AIRFIELDS VIDEO SERIES
11. USE OF RAP IN P-401 MIXTURES
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NAPMRC Test Cycle-3 (TC-3): AAPTP Project
AAPTP Project - Cold Central Plant Recycling (CCPR)
University of California, Davis – PI Dr. David Jones
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Summary
• Generate performance data using full-scale APT 

at NAPTF/NAPMRC
• Extensive laboratory tests to develop material 

properties database
• Airport projects
• Update failure models in FAARFIELD 
• New pavement analysis tool (PANDA-AP)
• Sustainability – Web-based LCA Tool
• AAPTP & ACPTP program
• Collaboration with universities, research 

organizations (ERDC, FHWA), international 
agencies
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Navneet Garg, Ph.D., F.ASCE
Program Manager , Airport Pavement R&D Section

Airport Technology R&D Branch
Navneet.Garg@faa.gov

(609)485-4483
http://www.airporttech.tc.faa.gov


