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FAARFIELD 2.1 (Build 10/08/2023) - X
@ Newsob [J0pen Job @ ew structure [l save sob [@save s [save A X Close Job | User Defined Arcraft - & Create B g | Batch Run Selection [seiect i [Cpesetect an | B paven Access (@ relp K vReset X Bt L
Aircraft [+] User Information [+ x
FAARFIELD Aircraft Group Current User:
Structure
Generic -
Airbus Job Name: Example 1 Thickness Design Y Run Status | Gear| Structure - PAVEAIR Login
Bosing
McDonnell Douglas Structure Name: | Rigid Option 1 | Include in Summary Report Add To Batch Software Information
Other Large Jet Pavement Layers Installed Version: 2.1
Regional/Commuter Pavement Type: New Rigid v Available Version: 2.1.0
General Aviation
Aircraft Library Informati

Military Material Thickness (in)  E (psi) k (pci) R (psi) reratt Hbrary Information

P-501 PCC Surf; L
Non-Airplane Vehicles - |P-501 PCC Surface 140 650 ! urtace _ ] ‘ i Installed Version: 1.1.2
External Library P-401/P-403 HMA Stabilized 5.0 ol : o Available Version: 1.1.2

P-209 Crushed Aggregate 6.0 = s 3 - -
Subgrade 1724 < A 2, Ta e e e - .
- - ~ - = - -
Select As The Design Layer Delete Selected Layer
FAARFIELD Aircraft Library Design e earm) 20
B757-200 . The standard design life for pavement structure is 20 years (1 to 50 allowed)
B757-300 Results
=
B767-200 sl
Calculated Lif : Total thickness to the top of the subgrade (in): |25.0 AR
ey alculated Life (Years): otal thickness to the top of the subgrade (in.): ’\\”:\”\\;’:\”t\’/\\”’
R

B767-300 v
B767-300 R
BT67-400 ER " e =
i Stored Aircraft Mix Example Save Aircraft Mix to File Clear Al Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
B777-200 R R — GrossTad  Annual Annual Total cDF COFMaxfor oo . TrePressure PercentGW  Tire Contact Tire Contact Tire Contact
B777-200 LR B Weight (bs)  Departures  Growth (%)  Departures  Contributions Airplane (psi) on Gear Width (i) Length (n)  Area (in.9)
B777-300 530 30,000 8.000 0 160,000 0 0 0 75 035 123 197 190.0
B777-300 R Fokker-F-100 101,000 6,500 0 130,000 0 0 0 156 095 1.1 177 1538
B777F B737-300 140,000 5.000 0 100,000 0 0 0 201 035 1s 184 1654
§777-9 B767-300 ER 413,000 3.200 0 64000 0 0 0 200 0395 140 224 245.2
7878 A380-800 WV000 1239000 400 0 8,000 0 0 0 218 038 147 235 2700
o A380-800 WVO0D Belly  1,239.000  |400 0 8,000 0 0 0 218 057 147 235 2700
— B777-300 662,000 1500 0 30000 0 0 0 215 095 139 223 2438
IMExplorer | YAircrafl | @Material Notes | User Information

Download & Install FAARFIELD 2.1 Software
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Download FAARFIELD 2.1

 Link: https://airporttech.tc.faa.qov/Products/Airport-Safety-
Papers-Publications/Airport-Safety-Detail/faarfield-21

— Alternate - Search “FAARFIELD 2.1”

FAARFIELD can only be
installed on Windows OS
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Download FAARFIELD 2.1

Monday, October 16, 2023

FAARFIELD 2.1
AARFIELD 2.1 is th
gn and Evaluation

FAARFIELD 2.1, the FAA's standard software for airport pavement thickness design and evaluation (AC 150/56320-6G, Airport Pavement Design and
Evaluation) and pavement strength reporting using the ACR/PCR method (AC 150/5335-6D, Standardized Method of Reporting Pavement Strength — PCR)

« Click “Installation
Files” to download

= The Ul displays Slab Edge Stress and Slab Interior Stress for all aircraft in the Traffic mix, when performing Thickness Design or Life analysis of New
Rigid pavement. The Ul also shows the Most Demanding Aircraft

A ? t I 5 O M B s Performs Reduced Cross Section design for New Flexible and New Rigid
— p p rOXI m a e y = Enhanced capabilities to create and save Traffic Mix in the job file.

= Automatically downloads the most up-to-date aircraft library from PAVEAIR when users open the program.
s Improved ACR-PCR analysis

D OW n I Oa d e d a S » Modified information for numerous aircraft in the aircraft library
—

Please note that

L]
CO m resse d 2 I P fI I e = FAARFIELD stands for FAA Rigid and Flexible lterative Elastic Layered Design. FAARFIELD 2.1 incorporates full 3D finite element responses to aircraft
loads for new rigid pavements and rigid overlays. The 3D finite element models used for rigid pavement designs are computationally intensive and may
result in long run times, depending on the computer characteristics. Your comments on this program and your suggestions for improvement are

appreciated

. S o u rce C o d e is a I s o FAARFIELD 2.1 is compatible with Windows ™ operating systems. Windows 10 or higher is recommended. Installation instructions are available in the
readme file

For questions, comments, or further information regarding this program, please contact Dr. David R Brill, FAA Airport Technology R&D Branch, ANG-
E262

= ]
ava I I a b I e at t h I s FAARFIELD 2.1 replaces all previous versions of FAARFIELD. Te download the previous version FAARFIELD 1.42, use the following link: FAARFIELD 1.42
We b a e Documents to download
® FAARFIELD 2 1 readme

FAARFIELD_2.1_Installation Files
FAARFIELD_2 1_SourceCode
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Install FAARFIELD 2.1

« Extract the downloaded ZIP file
 Run .MSI file to begin installation

Open

# FAARFIELD Setup

Welcome to the FAARFIELD Setup
Wizard

Extract...

Extract Here

Extract To: "FAARFIELD_2.1_Installation Files"
Test

The Setup Wizard will install FAARFIELD on your computer,
Click Mext to continue or Cancel to exit the Setup Wizard,

Add To New "FAARFIELD_2.1_Installation Files(1).zip"

Add To Existing Archive...

Add To New Archive...

Make Self-Extractor: "FAARFIELD_2.1_|nstallation Files(1).exe"
Make Self-Extractor...

ZIP & E-Mail New "FAARFIELD_2.1_Installation Files(1).zip"
ZIP & E-Mail...

Options...

Date modified

i FAARFIELD.Installer.msi nstaller Packa...
B FAARFIELD.Installer.wixpdb

Administration
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Install FAARFIELD 2.1

To confirm the installation, m m o
IOOk for: Recycle Bin s A Uto CALD Google

A0T9E BN Zhrome

— FAARFIELD application on

your desktop EIL ! @
— FAARFIELD in Windows menu Rdon eSOl erver I FAARTIELD

— My FAARFIELD folder in your =

Documents directory =

& ACR_Results_Flexible @ ACR_Results_Rigid
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[RFIELD 2.1 Buitd 10/09/2023)

aft

JRFIELD Aircraft Group

annell Dauglas

er Large Jet

ional/Commu

[RFIELD Aircrat Library

00 ER
300 ER/Freighter
400 ER

®Wztenal

Structure
Job Name: Example 1
Structure Name: | Rigid Option 1

Favement Layers

Thickness Design

+| Include in Summary Re

v sob [JCpen sob () rvew structure [l save sot [ save s [ifsave i X Close sob | User Defined Ancraft & Create & gy | Batch fun Seiection

Run

Add To Batch

Status | Gear

Structure

PAVEAIR Access

P-501 PCC Surface

T [T 14.0 inches

Pavement Type: New Rigid v
Materia hickness (i) E (psil k (pci) R {psi)
--> P-501 PCC Surface 140 00,00 650
P-401/P-403 HMA Stabilized 50 400,000
P-209 Crushed Aggregate 60
Subgrade 1724

Design Life (Years}: 20

Select As The Design Laye

The standard design life for pavement structure is 20 years (1 1o 50 allowed)

Re

Calculated Life (Years):

Total thickness to the top of the subgrade (in

lete Selected Layer

250

x L
[k =
- - a
2 - L

Stored Aircraft Mix | FAA Example N Save Alrcraft Mix to File Clear All Aircratt from List Remove Selected Aircraft from Structure | Delete Aircraft Mix File
e GrossTaxi  Annua Annual Total cor COF Maxfor oo Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact

Alpané Hame ight (lbs)  Departures  Growth (%)  Departures  Contributions Airplane Sl (psi) on Gear Width (in) Length (in) ea (in2)
530 30,000 8000 0 160.000 0 0 0 75 095 23 19.7 190.0

oldeer-F-100 101,000 6500 0 130,000 0 a a 156 095 1.1 177 1538
B737-300 140,000 5000 0 100.000 0 a a 095 115 1654
B767-300 ER 413,000 3.200 0 64,000 0 a a 0.95 0 245.2
A380-800 WV000 239000 400 0 8,000 0 0 0 038 147
A380-800 1239000 400 0 8,000 0 a a 057 147
B777-300 000 1500 0 .000 0 0 0 215 095 139

N

ser Information

Current User
PAVEAIR Login

Software Information

talled Version: 2.1

210

ailable Version:

Aircraft Library Information

Installed
Available Ve

otes | User Infor
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FAARFIELD 2.1 Organization

Aircraft L
Library |

A
]
|
|

A ——— [

Aircraft
Traffic Mix ] S e Thickness Design

FAARFIELD MAIN PROGRAM | —+* ¢

¢ Compaction
Pavement . | e PCR
Structure :

h 4

[ NeuT | T ] 1 | OUTPUT |
| 3D FEMlAnaIysis |
LEAF | |FAAMesh N | (cAO-ACR
Layered Elastic 3D Mesh
Analysis Generation \ ACR Numbers
" FAARFIELD LIB
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FAAS R3 D — FAA Structural Analysis in 3D

 Visual Basic.NET library.

* Replaces obsolete NIKE3D Fortran
program.

« Managed Code - compatible with
Microsoft .NET memory management
services.

 Improves performance. Old code was
subject to memory conflicts and
crashing.

* Freely distributable code.

« Continued updates to improve speed &
efficiency.

| 23\ Federal Aviation
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Navigating FAARFIELD 2.1

TOOLBAR

@ FAARFIELD 2.0.2 (Build 03/31/2021)

a X

New Job [JOpen Job (E)New Section [ Save Job [} Save s

Al X Close Job | Stored dwcraft Mix - ¥ ¢; 4 p;: | Batch Run Selection A0 [ Jpeselect an
X = Cree R e !:F“" I

@mhm Xmil

7 February 2024

Intro to FAARFIELD 2.1

NNVisTR

4 Airport A JobName: | Airport A Thickness Design . Run Status | Gear | Structure = | coruiate HiacOR: (N0 -
Job Information
— Section Name: | Section 01 | Include in summary report || Add To Batch NE— -
base design:
Summary Report
Pavement Layers
4 .
Sedipos Pavement Type: | New Flexible e L
4 Section 01 y
Séciion Baport Material Thickness (in) E (psi) Cer P-401/P—403 HMA Surface £=200000 ps'
P-401/P-403 HMA Surface 50 ] Units: US Customary -
CDF Graph e =
oenn P-401/P-403 HMA Stabilized 50 .
eport P-401/P-403 HMA Stabilized Allow Flexible
PCR Graph --»| BeA0 rlshied Aot L Computation for Thick | Yes
Subgrade 15000 10 Overlays on PCC
Form 5010 —
P-200 Crushed Aggregate 73 [1=100 inches £=75000 psi
S e L L Compute ACRTor Al [No
@ SRS SOOI Subgrade Categories
Section Report { )
CDF Graph Show Advanced Options
PCR Report Select As The Design Layer Delete Selected Layer
R g
boto § 0 AT s Prog o 3 ¥
Results RN RN Default Initial
4 Airport 8 ) SR
R
Job Information Calculated Life (Years): Total thickness to the top of the subgrade: | 20.0in.
Design Options Show/Hide Pavement Image
Summary Report
4 Sections Copy Structure to Clipboard Change Pavement Graphics
4 PCC Overlay Example
.
Section Report
CDF Graph eme —
PCR Report
v Stored Aircraft Mix | ExampleMix1 g Save Aircraft Mixto File Clear All Aircraft from List Remove Selected Aircraft from Section | | Delete Aircraft Mix File
PCR Graph = =
e ROR— GrossToxi  Annual  Annual  Total coF COFMax oo TirePressure PercentGW DuslTne Tendem Tire  Tire Contact Tire Contact
s Weight (Ibs) Departures Grow turces C i e R ) nGear  Spacing(in)  Spacng(n)  Width(in) Length (in)
B737-900 174700 3000 0 A Fol [) E As 340 00 127 204
A321-200 opt 207014 2500 0 oo 0 o 2 .5 365 00 136 217
EMB-195 STD 107916 4500 0 ‘90000 o 0 o 147 0475 340 0.0 118 188
CRIT00 72500 3500 0 70000 0 0 ] 142 095 00 00 99 158
Explorer | YoAircraft @gMaterial | 4 + | | Design Options | Notes

Federal Aviation
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FAARFIELD 2.0 — Toolbar

User-Defined Batch Job
Job & Section Tools Aircraft Tools Tools

@ FAARFIELD 2.0.3 (Build 04/30/2021)

i Q Newsob [J0pen Job (B)New section [} save Job B save 25 [igsave Al Xcmjall User Defined Aircraft ¥ Create # £y Iamhﬂunselecﬁon [Z)setect an [Coesetect an

Explorer gy Vehicle Edit
4 Worksho
P Job Name: Workshop PCR v Run Status | Gear | Structure
ok lnfmrmenbinm

Help File

| ..

(DHelp MReset X Exit L'

X | Design Options YL

ederal Aviation
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FAARFIELD 2.1 — Explorer Navigation

(@ FAARFIELD 2,02 (Build 03/31/2

i Q@ Newsob [JOpentob @NewSection [l save Job

« FAARFIELD 2.1 supports multiple jobs

a1
open at the same time. -
« Use the Explorer to navigate between
jobs, and display: =

— Sections

— Section Reports

— PCR Reports/Graphs
— 5010 Reports

— Summary Reports (high-level run
information on selected sections in a job)

gggggggggg

Form 5010 Airplane Na

LLLLLL
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FAARFIELD 2.1 — Options

 Toggle between U.S. and o
metric units. il

- Set user preferences for .
graphic display- g Cgies I

Show Advanced Options

 One click restores default
options.




FAARFIELD 2.1 — Pavement Section Area

(© FASRFIELD 202 (Build 03/31/2021) - - o x
i @ Newlob [J0pen tob (E)New Section [ save job B save As [save Al X Close Job | Stored Aircraft Mix & Create B gy | Batch Run Selection [Zsetect an [Joeseect an (@Prelp W\ Raset XM;
: -
| JOD @Nd Section

* - —_Controls
]

Pavement Section

Pavement Laver Tabl
avement Layer Table Clickable Image

Results Area

7 February 2024 Intro to FAARFIELD 2.1 sl VL
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FAARFIELD 2.1 — Traffic Table (dockable)

Aircraft SelectionTools

Stored Aircraft Mix: | ExampleMix1 ¥ Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Section Delete Aircraft Mix File

Airol N Gross Taxi Annual Annual Total CDF CDF Max P/C Rat Tire Pressure  Percent GW Dual Tire Tandem Tire Tire Contact Tire Contact Tire Contact
AN ame Weight (Ibs) Departures Growth (%) Departures Contributions for Airplane A0 (psi) on Gear Spacing (in.) Spacing (in.) Width (in.) Length (in) Area (in.A2)

B737-900 174700 3000 0 60000 0.02 0.04 1.34 204 0.475 34.0 0.0 12.7 204 2034

A321-200 opt 207014 2500 0 50000 0.98 0.98 1.31 212 0.475 36.5 0.0 134 21.5 226.0

EMB-195 STD 107916 4500 0 90000 0 0 1.36 147 0475 340 0.0 115 18.4 166.4

CRJ700 72500 3500 0 70000 0 0 1.53 142 0.95 0.0 0.0 9.9 15.8 1221

. 7 o

Selected Aircraft Data ~

Federal Aviation
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Aircraft Selection

Aircraft library has been completely reorganized and updated for FAARFIELD 2.1!

{® FAARFIELD 2.00.h Beta 03/25/2020 - X
" @ Newson CJ0pen sob (@) New Section [l save 1o [Bsave s [save All X Close Job | Stored Aircraft Mis - ¥ Create 2 g | Batch Run Selection [seectan [CJpeseiect i (@ relp kReset X Exit L
Aircraft v | Section X | Design Options v i ox
FAARFIELD Aircraft Group Job Name: | ew o5 1 Thickness Design . o Status| Gear |Structore * Calculate HMACDF: | No
Generic
. Airplane: B777-200 ER 6000 (Millimeters)
Airbus Section N - Aad To Batch Automatic fleble  [yer
. +—— Ajrcraft Group
McDonnell Douglas Pavemen
Other Large Jet PRI 4000 Output file: No
Regional/Commuter
Material Thickness (mm) € (MPa) CBR
General Aviation Unins: Metric 5
Miliary P-401/P-403 HMA Surface 100 137895
P-401/P-403 HMA Stabilized 125 757 2000
Non-Airplane Vehicles Allow Flexible
External Library -->|P-209 Crushed Aggregate 250 517 [ ] [ ] ] [} Computation for Thick |Yes  ~
Subgrade 103.42 10 Overlays on PCC
* o '
| Er e . Compute ACRfor Al |No ~
Subgrade Categories
oo Show Advanced Options
Select As The Design Layer Delete Selected Layer
Design Life: | 20 Setas Program || Reset Default to
FAARFIELD Aircraft Library Results 4000 Default Initial
B747-400ER 21 1| Calculated Life: Total thickness to the top of the subgrade: |475 mm
BraT-8 Show/Hide Pavement Image
B747-8F . - 6000
Library Aircra —
B757-200 4 - Change Pavement Graphics
8757-300
8767-200
B767-200 R Stored Aircraft Mix: & Save Aireraft Mix to File Clear All Aircraft from List Remove Selected Aircraft From Section =
B767-300
B767-300 ER X GrossTaxi  Annual Annual Total COF CDFMax Tire Pressure  Percent GW Dual Tire Tandem Tire  Tire Contact
Airplane Name - X P/CRatio
B767-300 ER/Freighter Weight (k) Departures Growth (%) Departures Contributions for Airplane (kPa) onGear  Spacing (mm)  Spacing (mm)  Width (mm) - -
B767-400 ER A300-84/CA Std Bogie 165900 600 0 12000 0 0 0 1490 a750% 927 1397 321 ra l c lst
B777-200 A319-100 std 64400 1000 0 20000 [} 0 0 1193 4750% 927 0 316
B777-200 ER B727-200 Advanced Basic 84000 1000 0 20000 0 0 0 1020 4750% 864 ] 391 i3
B777-200 LR B737-300 63503 1200 0 24000 [} 0 0 1386 47.50% 778 [ 291 466
B777-300 B747-400 397801 300 0 6000 [} 0 0 1379 23.75% 1118 1473 366 585
B777-300 ER B747-400 Belly 397601 300 0 6000 0 0 0 1379 23.75% 1118 1473 366 585
- B767-200 ER 179623 2000 0 40000 0 [ 0 1310 47.50% 1143 1422 3 570
5777200 ER EETETNN (O CO 000 o [0 0 1413 lazsow __lissr e Jser ___ls7a 4
PExplorer | YeAircraft | @Material | < 3 Design Options | Notes
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FAARFIELD 2.0 — Aircraft Library

FAARFIELD Aircraft Group

FAARFIELD Aircraft Group

Other Large Jet
Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

FAARFIELD Aircraft Group

Other Large Jet
Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

FAARFIELD Aircraft Group

Other Large Jet
Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

Generic Generic Generic

Airbus [Airbus Airbus Airbus

Bosing Bosing i Bosing

McDonnell Douglas McDonnell Douglas McDonnell Douglas [McDonnell Douglas

FAARFIELD Aircraft Group
Generic

Airbus

Bosing

McDonnell Douglas

Other Large Jet
Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

FAARFIELD Aircraft Group
Generic

Airbus

Bosing

McDonnell Douglas
Other Large Jet

FAARFIELD Aircraft Group
Generic

Airbus

Bosing

McDonnell Douglas
Other Large Jet

Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

| Re

s

Regional/Commuter

General Aviation
Military
Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

eneral Avi

FAARFIELD Aircraft Group
Generic

Airbus

Bosing

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation

Military
Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

ilitary

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library

swi-2 A300-B2 8707-320C DC3 An-124 BAe 146-300/300QC/300QT | * ||| Beecheraft Baron 55 || Agoom LH
SWL-5 A300-B2K B717-200 HGW DC8-63/73 An-225 Beechlet-400/400A Beecheraft Bonanza F33A A400M LN1
SWL-10 A300-B4/C4 Std Bogie B727-100C Alternate DC9-32 Bombardier CS100 Bombardier CL-604/605 Beechraft King Air 300 A400M TLL1
SWL-50 A300-B4/C4 LGA Bogie B727-200 Advanced Basic DC9-51 COMAC €919 Cessna Citation l/Bravo C551 Beecheraft King Air 350 A400M TLL2
] A300-600 Std Bogie B727-200 Advanced Option DC/MD-10-10/10F COMAC C919 ER Cessna Citation V Beecharaft King Air B100 B-52

55 A300-600 LGA Bogie B737-100 DC/MD-10-30/30F/40 Fokker-F-100 Cessna Citation VI/VII Beechraft King Air 8200 cs

5-10 A310-200 B737-200 Advanced QC MD-11 Fokker-F-28-1000/2000 Cessna Citation X Beecheraft King Air C30 C-17A
s-125 A310-300 B737-200 MD-83 F-28-3000/4000/6000 CRJ100/200 Cessna 172 Skyhawk c-123

515 A318-100 std B737-300 MD-90-30 ER IL-62 CRJ100ER/200ER Cessna 182 Skylane €130

5-20 318-100 opt B737-400 IL-76T CRI100LR/200LR Cessna 206 Stationair C-130-57
s-25 A319-100 std B737-500 IL-86 CRI700 Cessna 2088 Grand Caravan €-130-70
s-30 A319-100 opt B737-600 L-100-20 CRI900 Cessna 414/414A Chancellor || F-15C

5-30 HTP A319neo B737-700 L1011 CRI1000 Cessna C210 Centurion F-16C

$-35 HTP A320-200 std B737-800 TU-134A Dassault Falcon 50/50EX Cessna C441 Conquest Il F/A-18C
S-40 HTP A320-200 opt 8737-900 TU-1548 Dassault Falcon 900B/C T ||| Cessna Citation M2 €525 | ™ || KC-10

545 A320-200 WV000 Boaie A737-900 FR ‘ > 4 d P-3C

7))\ Federal Aviation
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User-Defined Aircraft Mode

Create, edit and save user-defined aircraft within the program.

i @ Newios [J0pensob (ENew section [ save sob @sove ps [Rsove s X Close son | Stcved ccnit Mo & Create B g4y @rielp Meset Xt |

ERREION \/chicle Edit X Design Options v 3 x

FAARFIELD Aircraft Group 2| | caleulate HMA COF: No

Select Aircraft 8767 ER Growth (UDA)
Automatic flexible

base design:

Output file: No

FAARFIELD Alircraft Library

Delete Tire Delete Eval. Point Update Gear Image Update User Defined Aircraft

7 February 2024 Intro to FAARFIELD 2.1 PR
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User-Defined Aircraft Mode

« FAARFIELD treats UDA just like other library
aircraft, except they have (UDA) appended to the
aircraft name.

« UDA data are stored in files in:
C:\Users\[user]\Documents\My FAARFIELD\User
Defined Aircraft

 UDA data are also saved to the job file — useful if a
job is sent to another user.

7 February 2024 Intro to FAARFIELD 2.1 (%)) Federal Aviation
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FAARFIELD 2.1 — User Defined Aircraft

N | User Defined Aicraft ¥ Create g | B

FAARFIELD 2.0.3 (Build 04/30/2021)
@ newsos [ 0pen tob Enew section [ save job (@ save A [gsave Al X Close soi | Us M
B aft Section x| 2
B - a
H FAARFIELD Aircraft Group JobName: | workshop Thickness Design " Run Status | Gear | Structure H
Generic 2
3 Airbus Section Name: | Flexible Example +| Include in summary report Add To Batch 2
5
E Boeing 3
McDonnell Douglas Pavement Layers
Other Large Jet Pavement Type: | New Flexible .
Regional/Commuter - A h i r in h
oneral Aviation Material Thickness (in)
P-401/P-403 HMA Surface 40
Military .
P User Defined Aircraft tools on the toolbar
External Library --> |P-209 Crushed Aggregate 268 .
Subgrade
B
Select As The Design Layer Delete Selacted Layer S
§:9:0:0:0:6:6¢:
Design Life (Years): | 20 N B e =N A N %
T Subgrade CoR—4.7 £=7050 psi
FAARFIELD Aircratft Library
B757-200 - Calculated Life (Years): Total thickness to the top of the subgrade: |35.8 in.
B757-300
8767-200 S
B767-200 ER Copy Structure to Clipboard -
B767-300 « >
B767-300 ER i
B767-300 ER/Freighter loiE T
B767-400 ER v ) ) ;
User Defined Aircraft Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Section | | Delete Aircraft Mix Fil¢
B777-200
BT77-200 ER GrossTaxi  Annual  Annual  Total coF CDF Max Tire Pressure  Percent GW _Dual Tire TandemTire  Tirg
Airplane Name P/CRatio
e Weight (Ibs) Departures Growth (%) Departures Contributions  for Airplane psi) onGear  Spacing(n)  Spacing(in) Wi
B777-300 530 30000 8000 0 160000 0 0 175 75 0.475 00 00 123
BT77-300 ER Fokker-F-100 98000 6500 0 130000 0 0 133 151 0.475 231 00 1.1
BT77F B737-300 138500 5000 0 100000 0 0 126 199 0.475 305 00 114
BI7S B767-300 ER 350000 3200 0 64000 001 0.02 114 71 0475 450 560 134
TR A380-800 WV000 1200000 400 0 8000 035 04 115 211 0.13 53.1 663 143
7579 A380-800 WV000 Belly 1200000 400 0 8000 002 076 125 211 0285 00 00 141
i B777-300 580000 1500 0 30000 062 062 119 188 0.475 550 570 135
v| |« >

77\ Federal Aviation
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FAARFIELD 2.1 — User Defined Aircraft Mode

® FAARFIELD 2.0.18 (Build 05/26/2022) - X
|¢ @ ew o CJ0pensob @) New section iEsave o [Bsave as fgYsave Al X Close Job | User Defined Arcraft ¥ Create 2 | Batch Run Selection:[Zetect an [peseiectan | [ pavesss access (@ relp kReset X Exit u

; Enter a name for the new UDA
c T e et vt "1 2. Enter the gross weight (Ibs.)
: W( Enter percent gross weight on the

on Whole Main Gear

main gear as a decimal value (e.g.,
Weight on Gear 0 . 95)

Tire Pressure (psi) | 0

e Orentaton [0 4. Enter the percent gross weight on the
main gear for PCR calculations as a
decimal value.

Tires Evaluation Points
X Coord. (in) Y Coord. (in) X Coord. (in) Y Coord. (in.)

‘ ‘ ‘ ‘ 5. Enter the tire pressure (psi)

Delete Tire Delete Eval. Point Update Gear Image Save New User Defined Aircraft

3\ Federal Aviation
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User-Defined Aircraft Mode

FAARFIELD 2.0.18 (Build 05/26/2022) = m] |
£ @ newies Dopenisn @newsesen @ssesee Bel  Define the tire coordinates. 1 Define the evaluation points. These are used
£ IR Vehicle Edit . . i i i
; UDHH . X-coordinate is lateral. for layered elastic analysis computations.
¥ . . ] ° - -
Newsserosinedaieste 1| y_coordinate is longitudinal (in Must have at least one evaluation point.
g ross T Weant 59| 1as.000 direction of travel) « Typically, under the wheel, at the gear
— Percent Gross Weigh -
E Brisaat «  Only enter coordinates for one set of CG, and evenly spaced between.
® PR pecent ero% [ oss wheels (left or right, doesn’t matter). + Again, only enter coordinates for one set
They will be reflected on the centerline. of points (left or right, doesn’t matter).
Tire Pressure (psi) 200
Gear Orientation 0 a.a a. a
-250 -200 =150 .-‘\UL? -50 50 "\OU' 150 200 250
-50
Tires Evaluation Points 100
X Coord. (in.) Y Coords (in) X Coord. (in) Y Coord. (in)
-118.3 0.0 -103.1 0.0 A
-87.8 0.0 -100.0 0.0 0
-97.0 0.0
-93.9 0.0 -200
-90.9 0.0
=
Delete Tire Delete Eval. Point Update Gear Image Save New User Defined Aircraft
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User-Defined Aircraft Mode

| (@) FAARFIELD 2.0.3 (Build 04/30/2021

* New UDA will appear in your N
. .
External Library group. § | e [
 Identified by the suffix (UDA) s
« Can be used in designs the |
same as internal library
aircraft.
« Use the editor to define non-
airplane vehicles (ARFF tagten
vehicles, tugs, etc.) not in the
internal library.

7 February 2024 Intro to FAARFIELD 2.1 Pl ML
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Editing an Existing UDA

vSection [ save Job (@ save as [save A1l X Close Job | User Defined Aircraft - ¥ dreate M gy | BatchfRun Selection NI Epédﬂull | T — D . & — P&ﬁlc;;'ié__a_-a_-a-- Dl Lo TTICSTS - S e omn»-:x-;.!
E e [ x[g . x
Section : 7 :
Job Name: Workshop Thickness Design v Select “ Edit” from the % y ‘Sebect Airratt E— v prosy—,
Section Name: | Flexible Example | Include in summary report UDA Tools ! e Select the aircraft you want to edit | o Select the aircraft you want to edit
[ from the drop-down list. oz = from the drop-down list.
Pavement Layers :

Pavement Type: New Flexible - P-401/P-403 HMA Surface
Material Thickness (in.) E (psi) CBR P-401/P-403 HMA Stabilized 4011 i LA i
P-401/P-403 HMA Surface 40 )0000 1
P-401/P-403 HMA Stabilized 5.0 4000! P-209 Crushed Aggregate
-->|P-209 Crushed Aggregate 2638 63 N
Subgrade 7050 4.7 : — - e tre - [

7 g\ \ Federal Aviation
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Four Functions in FAARFIELD 2.1

eo“»::b;wﬂm@ms«mawhem's&mﬂ Xt e A o G B ° THICKN ESS DESIGN -_ Compute

e el == required thickness per AC 150/5320-6.
— * LIFE — Compute structural life for a

S —— given structure and traffic mix.

e e D « COMPACTION - Compute subgrade
compaction requirements per AC
150/5320-6 for a given structure and
traffic mix. (Applies to completed
designs.)

[ e - PCR - Compute Pavement

el [ e Classification Rating (PCR) for the

= structure and traffic mix following AC
150/5335-5D.

7 February 2024 Intro to FAARFIELD 2.1 @) Focera! Aviation
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FAARFIELD 2.1 Provides PCR

* Directly uses FAARFIELD structure and

traffic list.

« Replacement for COMFAA 3.0 & support

spreadsheets.

 Method yields uniquely defined PCR —
no more looping through all aircraft in

the list.

 Implemented in FAARFIELD 2.1

—  Solves problem of computing PCR for mixed
traffic (i.e., many narrow bodies and few
long range aircraft) without unnecessary
operating weight restrictions on the LRs.

— Seamlessly handles HMA overlays on rigid
pavements (topic of afternoon presentation).

7 February 2024

Intro to FAARFIELD 2.1

Compute ACR of all aircraft

" full aireraft traffic list

- Run FAARFIELD Life for the

( START )
- CALL :{ ICAO-ACR
=
i

Find critical aircraft:
Aircraft with the highest CDF

contribution at critical offset
_lf_l

in list at operating weight.
Find maximum ACR.

Run FAARFIELD Life for the

critical aircraft only. >
Equivalent passes = no. of >

passes giving same CDF as e e
original traffic list. =

Run FAARFIELD Life for
equivalent passes of the

critical aircraft only. B S
MGW of critical aircraft = = —cau—{ ICAO-ACR
GW giving COF = 1.0 for the =

design life.

PCR; = ACR of critical
aircraft at MGW

ACR of criti cal Remove cr itical aircraft
PCR = max(PCR)) YES- *Q-lrcraf( maxi mum\ NO from traffic list
. ACRin lst? om traftie st

AN

R —
( REPORTPCR )

%\ Federal Aviation
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7 February 2024

FAARFIELD 2.1 Help

Completely
rewritten for
FAARFIELD 2.0.

This is the first
resource you
should go to with

your questions on

FAARFIELD.

Contains examples.

1A X Close job | User Dehned Awcraft & Creste B gy | Batch Run Selecton E&mntp.sa«n

(Do e Koem

iess Design - Run Status | Gear | Structure

P-401/P-403 HWA Sutface T=4.0 inches

CB P-401/P-403 HMA Stabilized T=5.0 inches

P-20% Crushed| £F FAARFIELD 2.0

&

D Hde  Back  Pint  Options
(gg Corterts | Index. | Search |
D Introduction to FAARFIELD

if e e Orgazton]

2] installtion of FAARFIELD 2.0

b: Running the Program

D: Frogram Interface

B: Job and Section Defintion and Control
B Defining Pavement Structure

D: Defining Section Trafic: Mix

B: lodes of Operation

B: Program Output

B: Design Options

. APPENDIX A: Theorstical Approach to
(2] APPENDIX B: Cumuilative Damage Fac|
[7) APPENDIX C: Modulus Assigrment Prc|
& @ APPENDIX D: Data Files

= @ APPENDIX E: Design Examples

7050 4.7

Delete Selected Layer

L
L
L
L
L
L
3 the top of the subgrade: |35.8 in. L.
L

BEEEEEE

£=200000 psi

E=400000 psi

Intro to FAARFIELD 2.1

Previous: Introduction to FAARFIELD  Current: Help File Organization Next: Installation of FAARFIELD 2.0

2 HELP FILE ORGANIZATION

To access the help fle from the software, click Help on the upper Ieft of the toolbar, The help fic is also available in PDF format from the FAARFIELD
download page of the FAA website. The intent of this help file is to provide sufficicnt information for operating the program, selecting input data values, and
interpreting the output data. This user manual is not intended to provide a complete description of the design procedures and program structure. The manual
first describes the installation of FAARFIELD) 2.0, then describes each of the program's features in turn:

Running the Program

Program Interface

Job Definition and Control

Defining Pavement Structure

Defining Section Traffic

Modes of Operation

Program Qutput

Desiy tions

File names, directory names, menu items, typed commands, computer output, and names of buttons in the interface are shown in £ixed-width font
Additional information is provided in the following appendixes:

Theoretical Approach

Appendix B: Cumulative Damage Factor

Appendix C: Modulus A
Appendix D: Data Files
Appendix E: Design Examples

t Procedure for Aggregate Layers

\ Federal Aviation
Administration




JARFIELD 2.0.19h (Build 03/03/2023)

Newsob (J0pen o (DNewsection [esave sob [Bsove s iRysove Al X Ciose ob | User DefinedAicroft & Create: 2 ¢ | Batch Run Selection [Pzt [DDesglenAl\‘ [B) Pavearm Access

Dt eveset X

e

orer

bemo Bxample 2
Job Information
Design Options
Summary Report

PAVEAIR Access

[%] | User Information

Job Name: | Demo Example 2

Thickness Design v Run

Status | Gear | Structure

&

Current User: FAA

Logout

Section Name: | Rigid Optien | Include in Summary Report || Add To Batch Software Information

4 sections
Pavement Layers Installed Version: 2.0.19h
* \EgiOnen Available Version: 2.0.18

Pavement Type: | New Rigid ®

Section Report

Aireraft Library Information
COF Graph Material Thickness (in) k (pci) Repsi) | | FESoTpee surtace T e mohes talted Versom 105
PCR Report -->|P-501 PCC Surface 166 650 . o
> v 5 Available Version: 1.0.1

PCR Graph P-401/P-403 HMA Stabilized 50 . .

P-209 Crushed s 6.0 ; o . b 2 =
Form 5010 LT . 5 Downlo )

Subgrade 675 S a ) ~ a ~ a a = = =

4 Flexible Option 5 . .

Section Report 2 - - e i = - -
CDF Graph e e 8 e
PCR Report =
PCR Graph Select As The Design Layer Delete Selected Layer
Form 5010

Design Life (Vears):| 20

The standard design life for pavement section is 20 years (1 to 50 allowed).

S 7z
Y ST SR
S I R o
A A I A I I I
N A A A A A A A R ORI
AU G A A EA

Results

Calculated Life (Years): Total thickness to the top of the subgrade (in): |27.6 Cony Structure to Clipboard

Traffic
Stored Aircraft Mix 3 Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Section e
Aol N Gross Taxi Annual Annual Total CDF CDF Max for P/C Rati Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact
ARSI Weight (Ibs) Departures  Growth (%)  Departures  Contributions Airplane. e (psi) on Gear Width (in)  Llength(in) Area (in.A2)
B737-900 174,700 3,000 0 60,000 003 0.05 353 204 095 127 204 2034
A321-200 opt 207025 2500 0 50.000 097 097 342 218 095 134 215 2260
EMB-195 STD 107.916 4,500 0 90.000 0 0 39 154 095 115 184 1664
CRJ700 73,000 3,500 0 70,000 o 0 421 142 095 9.9 158 1221

xplorer | YeAircraft  @Material Notes | User Information

New Features in FAARFIELD 2.1

Federal Aviation

7 February 2024
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FAARFIELD 2.1 —
New Features and Links to FAA PAVEAIR

- FAA PAVEAIR T —

— FAA’s web-based airport pavement ) ol SR e ==

management system (APMS) S
—  https://faapaveair.faa.gov/

« Data Integration with FAA PAVEAIR
— Login to PAVEAIR using PAVEAIR user credentials

— Update to current library version (and eventually to
current software version) online

— Access user-owned PAVEAIR databases
—  Populate Job Information from PAVEAIR data
— Upload/download/store FAARFIELD job files

) M o re N ew Featu res Welcome to FAA PAVEAIR o

— Display critical design stresses for rigid slabs (and most
demanding aircraft for A-1 joint design).

—  Option to automatically perform reduced cross section
design (1% of traffic).

ndition Analysis M8R  Reports Maps Tools Auxiliary Tab

Login  Member Area

7 February 2024 Intro to FAARFIELD 2.1 ))) Federal Aviation
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FAARFIELD User Sign-In

« Select “User Information” tab at right [ S y— —
« Sign in using existing PAVEAIR account  mmEm . e —

login and password.

« Panel displays installed and currently
available versions of software and
aircraft library. e

* If your aircraft library is out of date, you
have the opportunity to download the
latest version.

* In the future, you will be able to update
to a newer version of FAARFIELD, run
software patches and bug fixes, etc.

7 February 2024 Intro to FAARFIELD 2.1 i
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FAARFIELD — PAVEAIR Access Screen

« Once signed in, you have access to all
user-owned databases in PAVEAIR.

FAARFIELD 2.0.19g (Build 02/07/2023) - o x

- . ‘ Q ewon [Jopen tob @ew section i save lob (B save as- [gsove Al X Close o | User Defined Aicroft ¥ Creste B g | Botch Run Sclection [[Z]setectan [CJpesetectan | L
« Navigate to Network/Branch/Section | e RS
*  Four possible actions: T ———
— Upload Job — Uploads the current | p—
FAARFIELD job to the selected PAVEAIR F .
Network/Branch/Section [P

— Download Job — Downloads and opens the
selected job from the PAVEAIR list in
FAARFIELD

— Update Job — Overwrites the selected job

— Delete Job — Deletes the selected job from
the PAVEAIR database. (Does not delete
from FAARFIELD or the FAARFIELD job
file).

7 February 2024 Intro to FAARFIELD 2.1 ) Federal Aviation
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Data Organization

« The same FAARFIELD job can be

uploaded to multiple locations in a
PAVEAIR database.

* Note to users of FAARFIELD 2.0:
“Sections” have been renamed to
“Structures.” This is to avoid confusion
with sections as defined in APMS.

* For the PAVEAIR user, structures can
represent:

— Asphalt vs. concrete options, for use in
PAVEAIR LCCA tool

— Before/after overlay or replacement of
section

— Different possible traffic mixes
— Etc.

7 February 2024 Intro to FAARFIELD 2.1

PAVEAIR S

ide

DATABASE

SECTION A

FAARFIELD Side

FAARFIELD Sections
are now Structures!

o

JOB1

STRUCTURE 1

SECTION B

STRUCTURE 2

Y

JOB1

STRUCTURE 1

STRUCTURE 2

Y

JOB2

STRUCTURE 3

\

X3\ Federal Aviation
" Administration

STRUCTURE 4




" Alex Beltyukov - RuSpotters Team, CC BY-SA 3.0 GFDL 1.2, via Wikimedia Commons

Review of Key Concepts in FAARFIELD

Mechanistic/Empirical Design; Pass-to-coverage; Cumulative Damage Factor (CDF)

7 February 2024 Intro to FAARFIELD 2.1 (@) "ederal Aviation
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Mechanistic-Empirical Design

Structural Traffic Model Failure Model
(Statistical) (Empirical)

Model
(Mechanistic)

7 February 2024 Intro to FAARFIELD 2.1 ederal Aviation
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Key Concepts in FAARFIELD

 Layered Elastic Analysis

 Wander

 Pass/Coverage Ratio (P/C)

 Miner’s Rule (linear summation of damage)
« Cumulative Damage Factor (CDF)

7 February 2024 Intro to FAARFIELD 2.1



Structural Models in FAARFIELD

- Both layered elastic (LEAF) and Za
3D-FEM (FAASR3D) are used in ' q
FAARFIELD. (T

 Flexible pavement design

I

i

— LEAF is used for all structural !
computations. :

— For flexible, no advantage to using
3D-FEM.
* Rigid pavement design

— LEAF to generate a preliminary
thickness design.

— Final iterations are done using
FAASR3D.

ederal Aviation
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Definitions

 Coverage = application of the maximum stress or strain at a
point on the pavement.

« Pass/Coverage Ratio = the number of aircraft passes resulting
in one coverage on a given strip.

« Wander = the width over which the centerline of the aircraft is
distributed 75% of the time.

- Effective Tire Width = the width of a horizontal surface
assumed to be affected by a tire load at a given depth.

7 February 2024 Intro to FAARFIELD 2.1 (%)) Federal Aviation
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P/C Ratio in FAARFIELD

Assume the tire has a normal lateral
distribution with wander width =1.78 m (70 in.).

— Equivalent to standard distribution ¢ = 30.54 in.

« The probability that, for a given pass, any part
of the effective tire width covers point P, is
defined as the coverage/pass ratio (C/P) for
point P.

« P/C is the reciprocal of C/P.

— P/C is always greater than or equal to 1.0.
—  When does P/C =1.0?

« On a pavement strip of width w, P is the center
point of the strip, and we define P/C as applying
to the whole strip.

 Depending on which layer is being evalu :
the P/C ratio may vary with thickness!

7 February 2024 Intro to FAARFIELD 2.1

Center of pavement strip

<€————> PAVEMENT STRIP WIDTH w

surface

\

top of subgrade
hY

subgrade

3 EFFECTIVE TIRE WID
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Cumulative Damage Factor (CDF)

Sums the damage contributed from each aircraft -
not from equivalent aircraft.
CDF =X (n;/N;), where:

— n; = actual passes of individual aircraft i

— N, = allowable passes of individual aircraft i

When CDF =1, design life is exhausted.
In FAARFIELD:

— The gear location and wander are considered separately for
each aircraft in the total mix.

— CDF is calculated for each 25.4 cm (10 inch) wide strip over
a total 20.83 m (820 inch) width.

— Use Miner’s rule to sum damage for each strip.

Important: Input the fleet mix, NOT equivalent
departures of design aircraft.

7 February 2024
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Cumulative Damage Factor (CDF)

Difference in Gear

A Location

Damage from Damage from
Airplane A Airplane B

CDF

254 cm (10 1n.)
>

7 February 2024 Intro to FAARFIELD 2.1 ) Federal Aviation
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Cumulative Damage Factor (CDF)

<25.4 cm (10 in.)> Total Damage

Damage from
Airplane A
— =

Damage from
Airplane B

CDF

7 February 2024 Intro to FAARFIELD 2.1 ) Federal Aviation
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Large Airplane Traffic Mix Gear Locations

I I —B-777-200

| l | l =—B-747-400
I = A-330

I | —B-767-200

I - A-300-B2
I —B-757
II —B-727
I —B-737-400
|| —MD-83
I MD-90-30
—DC-9-50
I I ==DW 100,000
I I —Regional Jet 700
|| I —Regional Jet 200
I DW 45,000
DW 30,000
- SW 30,000

I [
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
Distance From Centerline (in)

Runway Centerline .
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FAARFIELD — CDF Graphical Display

CDF

— Cumuate cor * Design based on
oo ey i critical offset from
centerline.

 Does not
necessarily agree
with track of “most
demanding” aircraft.

— B777-300

w— A380-800 WV0OOD0

B767-300 ER

Fokker-F-100

5-30

= B737-300
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Failure Models in FAARFIELD

Flexible Subgrade Failure Model

0.0045

 This is the “empirical” part of oo
mechanistic-empirical. o
— Derived from full-scale traffic tests at the SZ
FAA National Airport Pavement Test -
Facility (NAPTF). ooono
— Relates strain or stress to allowable -
coverages (fatigue). P T T T e
— Tied to CDF through P/C ratio. e
. Flexible: Function of maximum 22 Rigid “First Crack” Failure Model
vertical strain at the top of the ]
subgrade.
Rigid: Function of maximum
horizontal stress in concrete slab. e ; : : : é
-

7 February Intro to FAARFIELD 2.1 ({@)) Federal Aviation
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Full-Scale Testing at the NAPTF

. FAA / Boeing (CRDA) Partnership at $21M — ‘ oV &, : e
Opened 1999. ———— :

. Fully enclosed instrumented test track 900 feet
long by 60 feet wide.

. Fully automated computerized data
acquisition system.

. Rail-based test vehicle capable of simulating
aircraft weighing up to 1.3 million pounds.

. Wheel loads independently adjustable up to
75,000 pounds per wheel.

. Controlled aircraft wander simulation.
. Radial aircraft tires (52X21.0R22).

. Vehicle is capable of speeds up to 15 mph. In
practice, tests are conducted at 2.5 — 3.0 mph.

*  Ability to simulate all common landing gear
configurations up to 5 axles (i.e., An-124).

B777 Landing Gear NAPTF Simulated Gear

7 February 2024 Intro to FAARFIELD 2.1 B
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NAPTF Construction (1995-1999)

AN\

W
L

2
/
%
%
z

T

S

‘n& o x o i s o - ———
Aerial view of NAPTF facility under construction 20 mil membrane on the floor of the low-strength subgrade
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7 February 2024

Full-Scale Testing at the NAPTF

Completed 9 Construction Cycles
(CC) to date. CC10 in planning.

Flexible and rigid pavements.

Full-scale test data improve the
standard FAA pavement design

software, FAARFIELD.

— Required software for Federally funded
airport pavement projects.

— Current version is FAARFIELD 2.1
Test data available online:

https://www.airporttech.tc.faa.gov/Airport-Pavement/National-Airport-

Pavement-Test-Facility-NAPTF/NAPTF-Program/Construction-Cycles

Intro to FAARFIELD 2.1

Construction Cycles (CC)

New Pavement
Construction

Pavement Post Traffic Tests
Removal (Trenches, etc.)

The timeline for a construction cycle is 2-3
years and includes the construction of the
test pavement, installation of embedded
pavement sensors, traffic testing to failure,
post-traffic testing (trenching activities and
other tests), and pavement removal.

2\ Federal Aviation
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Construction Cycle 9 Construction (2019)

7 February 2024

Intro to FAARFIELD 2.1

— g Flexible Pavement

Construction Cycle 9 (CC9) Test Objectives:
+ Fatigue Model and Base Thickness Test
* Improve the asphalt concrete fatigue cracking
model.
» Test sensitivity of thickness design model to base
course thickness.
+ Geosynthetics Test
» Investigate the effects of geogrids on airport
pavement performance.
* Responds to Sec. 558, FAA Reauthorization Act
2018.

~ + Cement-Treated Permeable Base (CTPB) Test

» Evaluate performance of P-307 CTPB course.
» Follow-on to ATPB Test in CC7.
Overload Test
» Develop criterion for allowable overload in flexible
airport pavement.
» Supports ICAO ACR-PCR system.

Federal Aviation
5 Administration




CC9 Instrumentation Overview

CEMENT-TREATED
s
@ FATIGUE MODEL FATIGUE MODEL GEOSYNTHETICS CENMEABLE BASE OVERLOAD
TRANSITION LFS-IN TRANSITION LFS2N TRANSITION LFC-3N TRANSITION LFS4N TRANSITION LFC5N TRANSITION
| '| EXISTING 18 WIDE 22" DEEF"|TRENCH [JRA\N EX|ST\LG 18" W|D’l§ 22" DEEP TRENGH DRAIN—, '| EX|ST|ﬂIG 18" W|D’]EZZ' DEEP TRENCH DRJ\|N—\ ] |
0-20 0+00 0+45 0+60 \ 1+05 1+20 \1-&55 1+80 2+25 2+40 \€+35 2+95 3+00
33.00° ! : ! ! i . ] ‘ ! .
| . | JUNCTION | | . | . | | . |
[ | BOY [ [ [ [ | [ w
A t | | | | | | | | | 185 AA

| ==13 o | | =3I | | mwia . nn | wmrz | | ==z Ed =1 | Zy
[T T | | wmrr .} | [ wra k| L [CESEE: T | [ merz T -1 nu
| | | | l l i r : laz
| | | | | | | E:

. | | | | | | |

& 0.00 | | | | I | |
| | | | | | | w

B t | | | | [ [ | 85 J B

| | | | LI SR | | 1z
| | | | [ - | I BE
| | | | 1a%
| | | | E

| | | |

33.00'- 1 1 il

I LFC4S |

Pressure Cell

Bender Elements

Coil Sensors (stack)
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CC9 — Evolution of Surface Distortion
2010409 R f———

4/5/2021 — 6/3/2021 5544 5544 0 Traffic test items 1-4

7/1/2021 0 0 66 Overload LFC 5N

7/1/2021 - 7/28/2021 0 0 5478 Traffic LFC 5 only

8/2/2021 — 10/14/2021 7066 7066 7066 Traffic all test items

1/15/2021 - 2/21/2022 0 0 0 Vehicle down for maintenance
2/22/2022 — 3/28/2022 3956 3956 3956 Resume traffic all test items
3/29/2022 0 0 66 2 overload LFC 5N
3/29/2022 - 10/5/2022 24354 24354 24288 Traffic all test items
10/12/2022 0 0 396 3" overload LFC 5N
10/13/2022 — 12/21/2022 0 0 15312  Traffic LFC 5 only

1/3/2023 — 2/1/2023 2244 Traffic test items LFS 1-2
R R R
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CC9 - Post-Traffic Failure Condition

LEICA Scan: 2022-12-23 RED indicates areas
of surface upheaval
T . exceeding 1.0 in. surface
! 1 1 Deformation (in.)
[}

. offset (ft.)

I SNOME ROAD

150

station (ft.) N

LFC-3S General Shear Failure =
s LFC-5N/S — Detailed map of

surface cracking at end of traffic
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Construction Cycle 8 Construction (2015)

-y S o =

Rigid Pavement Construction Cycle 8 (CC8) Test Objectives:
: ' » Phase 1 — Overload Test

» Develop rational criteria for allowing occasional
overloads of rigid airport pavements.
* Supports ICAO Annex 14 international standards.
* Phase 2 — PCC-on-Rigid Overlay Test
» Develop design criteria for concrete overlays of old
rigid pavement.
» Utilized failed test pavement from Phase 1.
* Phase 3 — Joint Comparison Test
» Compare performance of standard (Type E)
doweled longitudinal construction joints to new
sinusoidal keyway joints (see inset).
+ Phase 4 — Strength and Fatique Full-Scale Test
» Obtain slab strength (rupture strength) for in-situ
slabs, and fatigue life under non-wandered traffic.
» Find the trade-off between slab thickness and
flexural strength in design.

Sinusoidal Keyway Form

7 February 2024 Intro to FAARFIELD 2.1 el Aty
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CC8 Phase 4 — Experimental Layout

12-in 650 psi PCC slabs  9-in 900 psi PCC slabs * Single wheel load.
@ — B e — Zero wander.
) [ LY A - — Wheel load at estimated 80% slab cracking load.
e E = S F — 84.0 kips on 12-in. - 650 psi concrete.
w0 e e ool s s s s e - — 63.5 kips on 9-in. - 900 psi concrete.
T 1 It . 1. . 1. 1 « Outside lanes.
z Gmi;éU; ; G:ou:z G“F:OL;; i G;m JP“; ) | B — North lane: All slabs pre-cracked.
e | e | 2d | e I 2] e | o 1280 o P | o — South lane: No pre-crack.
¢ - word * Inside lanes.
y L. NE. . NE NN Wi ._“L“_.!._"i‘_. ._“i“_.._"i;q - — North lane: No notch
z G‘SOUP)& G.ROUP_" GBOUP? OROPP =" — South lane: Notched at bottom
- I e B e e e | o | > R « Observe passes to propagate initial bottom-up
— SE S F = LN s crack to surface.
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» Stepped load in 5,000 Ib.
increments up to 120,000 Ibs.

* Rupture load determined by
embedded strain gage response.

MATCH
— g T — T
IR Uim - -
i | © Teife
s : I i n S || No crack after 50,000 ] -
R e = e / passes of S gear (84K) N e
0 o= E=l==) = _ B == | &=
. Cracking strain Cracking load, 1] ] = -_ L -
K n - =] =0 [
5w i 1 I = @E
==l E=[) lf‘]JlE_ - = ’:‘“_l -
g B ®
1= | = [ =] L o
H | (= = o) L =
= = =) E'\S 5] (o] - % -
" TE= ‘@ Ealos /@ &= \
v e, TR : o = I 1

7 February 2024 Intro to FAARFIELD 2.1 ) oo At

Administration




Thank You!
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