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FAARFIELD 2.0 Beta
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* Full rewrite of AC 150/5320-6G. -~ . = .
— Industry review ended 8/1. —— -
— Comments under review. T |——
— Includes FAARFIELD 2.0. o —
 Major update from version 1.4:

— Redesigned user interface
with improved screen flow.

— Updated 3DFEM models. E—
— Support for ICAO ACR-PCR. - ﬂ
— New vehicle editor.
— Updated aircraft library.
« No change to thickness design | it
requirements at this tle. =~ . -~~~ o

August 26, 2020 FAARFIELD 2.0 : \?| Federal Aviation

Administration




FAARFIELD 2.0 Organization
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FAASR3D —
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.
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GUI Modernization

Major improvements:

- Easier job and section entry.
- Explorer-based navigation.
o

 Improved screen re-sizing and ——

appearance.
* Improved flow between

screens.
- Ability to store traffic mixes. e — ——

- Rationalized data file structure. =
« On-demand report generation.

« Remove program logic from
GUI controls.

 Etc.
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FAARFIELD 2.0 GUI Layout

EXPLORER TOOLBAR FUNCTION RUN OPTIONS HELP
SELECTION /

(D) FAARFIELD 200 Bts 22 January 2020 T — x
‘ @ Newlon [Jchenlob F)Newsection [save Joo [ save As [@save Al X Close Job | Stored Aircraft M # Createf & it | / \ (PDhelp M Reset X Bt u

7 Section { x DesgnOpnons r 1 x

4
Mew Job 1 Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure Calculate HMA CDF: No ~

Automatic flexible
Yes

euDl‘tPAVEMENT TYPE base design:

Section Name: | New Section 1 +| Include in summary|

Summary Report

Pavement Layers
4 Sections
Pavement Type: New Flexible SELECTION Output file: No =
4 New Section 1
Section Repart Material Thickness (in) CER P-401/P-403 HiA Surface T=20inches E=200000 pai
= - Units: US Customary  ~
CDF Graph P-401/P-403 HMA Surface 40
PCR Report P-401/P-403 HMA Stabilized 50 P-401/P-403 HIMA Stabilized T-5 0 inches £-400000 psi
-->|P-209 Crushed Aggregate 100 Allow Flexible
PCR Graph Computation for Thick | Yes L3
Subgjade 10 Owerlays on PCC
Form 5010 P-209 Crushed Aggregate T=10.0inches E=75000 psi
STRUCTURE Set as Program || Reset Defait o
TABLE ) Default Initial
Delete Selected Layer
Y Show/Hide Pavement Image
Subgrade CBR=100 E=15000psi

Design Life: | 20

Results STRU CTU RE Change Pavement Graphics

MATERIA L Chidulat ﬂ_iﬁe:RAFFléta\ thidkness to the top of the subgrade: | 19.00 in. IMAGE

LIBRARY TABLE Copy Srocke b Capbomd
TAB =

AI R Traffic v 1
LI E Stored Aircraft Mflc | FlexibleMix1 - Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft From Section| | Delete Aircraft Mix File
| 4
Airpl N Gross Taxi  Annual Annual Total CDF CDF Max P/C Rati Tire Pressure  Percent GW Dual Spacing Tandem Tire Tire Contact Tire Contact
T HEEIEEh Weight (Ibs) Departures Growth (%) Departures Contributions for Airplane =te (psi) on Gear (in) Spacing (in} Width (in) Length (in}
A319-100 std 141978 1200 0 24000 1] 0 0 173 47.50% 36.5 0.0 125 19.9
B737-300 140000 12000 0 240000 o 0 0 201 47.50% 305 0.0 1.5 184
B747-400 877000 500 1] 10000 1] 0 0 200 23.75% 440 58.0 144 23.0
B747-400 Belly 877000 500 0 10000 0 0 0 200 23.75% 440 58.0 144 23.0
B787-8 503500 6500 ] 130000 1] 0 0 228 47.50% 510 57.5 144 23.1
> Design Options | Notes

mExplorer | YeAircraft  @@Material <
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Features of Modernized GUI

« Multi-display interface.

« Highly configurable process flow.
— Consolidated data entry to single screen.
— Open, resize, move, dock/undock, close screens independently.
— Makes use of right-click context menus.
 Resizable screens.
« Allows working with multiple jobs & sections.
— Switch between jobs/sections/pavement types with 1 click.
— Cut and paste between jobs.
« Standard Windows file management.
— Built-in Windows tools for saving/opening jobs.
— Section and job names follow Windows standards.

« Built-in standard pavement section library accessible from
menu.

<<:‘Js‘L Ay,
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Explorer Navigation

- FAARFIELD 2.0

‘_ @ tiewsob [ 0pen tob (B New Section [ Save Joo [ save A [Qgsave at X Close Job | Stored Arcrait Mix ¥ Creste B g5

supports multiple J_Obs [ Sl
open at the same time. -

Section Name: | Rigid Taxiway A + | Include in summary report

Pavement Layers

4 Sections -
Pavement Type: | New Rigid v
4 Flexible Taxiway B
« Use the Explorer to

COF Graph -->|P-501 PCC Surface 14.0 400 650
P-401/P-403 HMA Stabilized 50 400000

PCR Report -

- - P-209 Crushed Aggregate 60 75000

PCR Graph =5

Subgrade 15000 1724 >
y 10
P-401/P-4i

-
[ ]
Design Options P-209 Crus
u Summary Report Select As The Design Layer Delete Selected Layer

4 Sections
Design Life:
4 Rigid Taxiway A 9 20

— Sections

CDF Graph Calculated Life: Total thickness to the top of the subgrade: |25.00in.

PCR Report

— Section Reports e
— PCR Reports/Graphs

Stored Aircraft Mix: | RigidExampleMix & Save Aircraft Mix to File Clear All Aircraft from
5 O 1 O Re O rtS S— Gross Taxi  Annual Annual Total CDF COFMax o
irplane Name Weight (Ibs) Departures Growth (%) Departures  Contributions for Airplane
DC10-10 458000 2263 0 45260 0 0 0
B747-2008 Combi Mixed 833000 832 0 16640 0 0 0
S m m a r Re O rtS Al I B747-2008 Combi Mixed Be 833000 832 0 16640 0 0 0
u B777-200 ER 634500 425 0 8500 0 0 0
. . .
SeCt I O n S I I l a J O b ) IPExplorer | WeAircraft @¥Material <
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Four Functions in FAARFIELD 2.0

FAARFIELD 2.0.0 Beta 22 January 2020

‘ @ newiob [J0pen tob () New Section [ save Job [Bsave Ac figfave All X Close Job | Stored Aireraft i Create B gy |

4 New Job 1

v 1 Seclion Report CDF Graph Fornf§ 5010
w J

Job Name: New Job 1 Thickness Design
Job Information
. N Thickness Design
Design Opticns Section Name: | New Sect 1 i g .1
iLife
S ¢ Report .
ummary Repe Pavement Layers Compaction/Life
4 Sections
Pavemer it Type: MNew Flexible PCR
4 New Section 1
Section Report Material — . — —
CDF Graph P-401/P-403 HMA Surface 4.0 200000
P-401/P-403 HMA Stabilized 5.0 400000
PCR Report
--|P-209 Crushed Aggregate 183 65665
PCR Graph Subgrade 15000 10
Form 5010
Select As The Design Layer Delete Sel
Design Life: | 20
Results
Calculated Life: Total thickness to the top of the subgrade: |27.30 in.
Traffic
Stored Aircraft Mix: | FlexExampleMix Save Aircraft Mix to File
Airnl N Gross Taxi  Annual Annua Total Cl
\rplane Name Weight (Ibs) Departures Growth (%) Departures Co
A320-100 150796 600 0 12000 0
A340-600 std 807333 1000 0 20000 0.
A340-600 std Belly 807333 1000 0 20000 0
A380 1238998 300 Y] 6000 0
A380 Belly 1238998 300 0 6000 0
B737-800 174700 2000 0 40000 0
B777-300 ER 777000 1000 0 20000 0.

IPExplorer | YeAircraft  @@Material P

August 26, 2020

FAARFIELD 2.0

THICKNESS DESIGN - Compute
required thickness per AC
150/5320-6.

LIFE — Compute structural life
for a given structure and traffic
miXx.

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

PCR - Compute Pavement
Classification Rating (PCR) for
the structure and traffic mix.

Federal Aviation
Administration




FAARFIELD 2.0 Starting Screen

@ FAARFIELD 2.0.0 Beta 22 January 2020

X

‘. @ New b [J0pen tob (E)New Section [Dlisave job Bsave ac [jsave Al X Close Joi | Stored Aircoft Mix - & Create B gy |

(PDhelp M Reset X Bt u
o

X | Naotes vy 1ox
4 NewJob1 - N
e Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure *
Job Information
: v
Design Opticns Section Name: | New Section 1 Include in summary report
Summary Report
Pavement Layers
4 Sections
Pavement Type: hé

4 New Section 1 : 1R

Section Report Material HMA on Aggregate E (psi) To begin select a Pavement Type

CDF Graph HMA on Flexible

PCR Report HMA on Rigid

PCR Graph New Rigid

Form 5010 PCC on Flexible

eleCt a pavement type

from dro P -down list

Calculated Life: Total thickness to the top of the subgrade: |0.00in.

Design Life: | 20

Results

Copy Structure to Clipboard

Traffic

Stored Aircraft Mixc: -

Save Aircraft Mix to File List Remove Selected Aircraft From Section

Gross Taxi  Annual Annual Total CDF CDF Max

Sipianeiiams Weight (Ibs) Departures Growth (%) Departures Contributions for Airplane ESRste

Tire Pressure  Percent GW Dual Spacing Tandem Tire Tire Contact Tire Contact
i on Gear (in) Spacing (in) Width (in) Length (in)

ImExplorer | YeAircraft  @@Material <
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FAARFIELD 2.0 Design Example

@ FAARFIELD 2.0.0 Beta 22 January 2020

- X

‘. @ New b [J0pen tob (E)New Section [Dlisave job Bsave ac [jsave Al X Close Joi | Stored Aircoft Mix - & Create B gy |

(PDhelp M Reset X Bt u

v B Section

4
New Job 1 Thickness Design v Run

Job Name: New Job 1

Job Information

Section Name: | New Section 1 ~| Include in summary report

Design Options

Summary Report
Pavement Layers

4 Sections

Pavement Type: New Flexible
4 New Section 1
Section Report Material Thickness (in) CBR
CDF Graph P-401/P-403 HMA Surface 40
P-401/P-403 HMA Stabilized 50
PCR Report
-->|P-209 Crushed Aggregate 100
PCR Graph Subgrade 10
Form 5010

Select As The Design Layer Delete Selected Layer

Design Life: | 20

Results

Status | Gear | Structure

b3l Design Op! T x

a

Calculate HMA CDF: No ~

Automatic flexible

Yes v
base design:
Output file: No v
P-401/P-403 HMA Surface T=40inches E=200000 psi
Units: US Customary  ~
P-401/P-403 HMA Stabilized T=501inches E=400000 psi
Allow Flexible [ 4-.c
P-209 Crushed Aggregate T=10.0inches E=75000 psi
Reset Default to
) Initial
Y Show/Hide Pavement Image
Subgrade CBR=100 E=15000psi

Calculated Life: Total thickness to the top of the si

Traffic

In Options, select
preferred

unit system. :

Change Pavement Graphics

Stored Aircraft Mixc: - Save Aircraft Mix to File

Remove Selected Aircraft From Section

Gross Taxi  Annual Annual Total CDF
Airplane Name

CDF Max
Weight (Ibs) Departures Growth (%) Departures Contributions for Airplane

PICRatio o

Tire Pressure

Percent GW Dual Spacing
on Gear (in)

Tandem Tire
Spacing (in)

Tire Contact  Tire Contact
Width (in) Length (in)

ImExplorer | YeAircraft  @@Material <
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Pavement Structure

(D) FAARFIELD 200 Bets 22 January 2020 - x
@ Newlob [J0pentob (F)Newsection [save Joo [ save As [@save Al X Close Job | Stored Aircraft M & Create it | (PDhelp M Reset X Bt u

v B Section b3l Design Option: + x

a

Calculate HMA CDF: No ~

4 NewJob 1 - .
e Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure
Job Information
3 s
Design Options Section Name: | New Section 1 Include in summary report Automatic flexible Yes .
Summary Repart base design:
Pavement Layers
4 Sections
Pavement Type: New Flexible v Output file: No =
4 New Section 1
Section Repart Material Thickness (in) E (psi) CEBR P01/ 403 HWIA Surface T=20inches E=200000 pai
3 » 200000 = Units: US Customary
CDF Graph P-401/P-403 HMA Surface 40 200000
PCR Report FATI/P A3 TMA S iBoed >0 oo
--|P-209 Crushed Aggregate 100 75000 Allow Flexible
PCR Graph B K 15000 m Computation for Thick | Yes =
ubgrade - Owerlays on PCC
Form 5010 P-20% Cru R)={IHET =
Setas Program || Reset Default to
Default Initial

Select As The Design Delete Selected Layer
Foome T S
5 RS R R eSSy
S NN 5 AN NN NN NN NN N NN
A e Y
> X

Show/Hide Pavement Image

Design Life: | 20
Results

I SN
& R R R
Y A Ay :
S 2 RN R 2 VR //-é\\/_/\-\l/\\// RS \,-Q;? Change Pavement Graphics
Sl o
S A
Calculated Life: Total thickness to the top of the subgraddy | 19.00 in. /\\)’\\\{!{’\ A A SV
2 G
SRR

3
R, N N %

A AR A AR AR, N
R S
Seddheceecdiedaaeade oo

R A N N NIIIA
T I I
NN

Copy Structure to Clipboard

Traffic

..., YOU can change the structure in
~ | the table, or by clicking directly

on the image.
ImExplorer | YeAircraft  @@Material < » Design Options | Notes

e Contact
Ingth (in)

Administration
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Aircraft Selection

Aircraft library has been completely reorganized and updated for
the FAARFIELD 2.0 release!

@ FAARFIELD 2.0.0.g Beta 08/14/2020 — X
‘. @ Newlon [J0pentob (F)Newsection [)save oo B save As [@iave Al X Close Job | Stored Arcraft Mix - Creste B g | Botch Run Selection =¢enA|| ED:SeIectAII Drelp e et X Eit u
Aircraft v Section Report  PCR Report PCR Graph X | Design Options vy 1 ox
FAARFIELD Aircraft Group Job Name: New Job 1 Thickness Design v Run Status| Gear |Structure - Calculate HMA CDF: Lo -
Generic
Airplane: B777-200 ER
Airbus Section Name: u Add To Batch e 0 nches) Automatic flexible Yes
- v
. Aircraft Group
McDonnell Douglas Pavement Laye] 200
Other Large Jet Pavement Type: BW Flexible > Output file: No <
Regional/Commuter 150
General Aviation Material Thickness (in.) CBR
Units: US Customary ~ ~
Military P-401/P-403 HMA Surface 40 100
Non-Airplane Vehicles P-401/P-403 HMA Stabilized 5.0 Allow Flexible
External Library - |Ee2ticruhedPggreoats 100 ¢ ' 50 L] L] Computation for Thick | Yes =
Subgrade 15000 10 Overlays on PCC
'y & ry &
258 2000 10 100 50 50 100 150 V200 50 Compute AR for All - INo
Subgrade Categories
¢ = ¢
Show Advanced Options
Select As The Design Layer Delete Selected Layer 00
Design Life: | 20 -150 Set as Program || Reset Default to
FAARFIELD Aircraft Library Results Default Initial
A300-82 - Calculated Life: Total thickness to the top of the subgrade: |19.0in. =233 -200 Y= 120
=2 X=-129
A300-B2K Show/Hide Pavement Image
A300-B4/C4 Std Bogie L) - -250
A300-B4/C4 LGA Bogie I ra ry I rc ra t = G ey —
opy Gear to Clipboar i
A300-600 Std Bogie Py P - Change Pavement Graphics

A300-600 LGA Bogie

A310-200 Traffic A
A310-300 , [ b ) ) ) ) .
A318100 std red Aircraft Mix: R e Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft From Section Delete Aircraft Mix File
A318-100 opt Airplane Name Gross Taxi  Annual Annual Total CDF ] CDF Max P/C Ratio T'\r? Pressure  Percent GW Duaer\re Tand?m Tire Tire Contact  Tire
A319-100 std Weight (Ibs} Departures Growth (%) Departures Contributions for Airplane (psi) on Gear Spacing (in.) Spacing (in.) Width (in.) Leng L] -
A319-100 opt A300-B4/C4 Std Bogie 365747 1200 1] 24000 1] 0 0 216 47.50% 365 55.0 12,6 . Traffl c L I st
A319ne0 A319-100 std 141978 1200 0 24000 0 0 0 173 47.50% 36.5 0.0 125
A320-200 std B727-200 Advanced Basic 185200 1200 0 24000 0 0 0 148 47.50% 34.0 0.0 154
A320-200 opt B737-300 140000 1200 0 24000 0 0 0 201 47.50% 305 0.0 11.5
A320-200 WV00O Bogie B747-400 877000 1200 0 24000 0 0 0 200 23.75% 440 58.0 144
A320neo B747-400 Belly 877000 1200 0 24000 0 0 0 200 23.75% 440 58.0 144
A321-100 std - B767-200 ER 396000 1200 0 24000 1] 0 0 190 47.50% 45.0 56.0 14.0
B777-200 ER 658000 1200 0 aco__Jo_____Jo____Jo__Joos __ Jarsox Jsso st Jiaa s
mExplorer | YeAircraft | @@Material < » Design Options | Notes
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Ai rcraft Selection Gear data displayed on screen

(mouse over wheel to display
coordinates)

@ FAARFIELD 2.0.0.g Beta 08/14/2020 / — X
‘. @ Newlob [J0pentob (F)Newsection [save Joo [ save As [@save Al X Close Job | Stored Aircraft M & Create gt | Batch Run Selection denAII ED:SeIectAII / (PDhelp M Reset X Bt L‘
Aireraft v Section Report  PCR Report  PCR Graph / X | Design Options r 1 x
FAARFIELD Aircraft Group Job Name: New Job 1 Thickness Design v Run Status| Gear |Structure - Calculate HMA CDF: Lo -
Generic
Airplane: B777-200 ER
Airbus Section Name: | New Section 1 ~| Include in summary report Add To Batch pneET 50 (inches) Automatic flexible
Yes v
Boeing base design:
McDonnell Douglas Pavement Layers 200
Other Large Jet Pavement Type: New Flexible v Output file: No <
Regional/Commuter 150
General Aviation Material Thickness (in.) CBR
y Units: US Customary ~ ~
Wilitary P-401/P-403 HMA Surface 40 100
Non-Airplane Vehicles P-401/P-403 HMA Stabilized 5.0 Allow Flexible
External Library - |Ee2CiEnhedigoregate 100 ¢ ' 50 L] L] Computation for Thick | Yes =
Subgrade 15000 10 Overlays on PCC
'y r'y FY
258 2000 10 100 50 50 100 150 Ja00 50 Compute AR for All - INo
Subgrade Categories
¢ = ¢
B Show Advanced Options
= = =
Save aircraft mix to file
Wheel Coordinates
cc - 1] -150 | v 1885 Set as Program || Reset Default to
vl (Freplaces “float aircraft”)
A300-B2 -200
5 ¥Y=-53 X=189
A300-B2K Show/Hide Pavement Image
A300-B4/C4 Std Bogie -250
A300-B4/C4 LGA Bogie c Gear to Clipoard
opy Gear to Clipboar e
A300-600 Std Bogie Py P - Change Pavement Graphics
A300-800 LGA Bogie
A310-200 Traffic A
A310-300 i  [C——— . ) ) ) ) -
A318-100 std Stored Aircraft Mix: ampleMix; Save Aircraft\gix to File Clear All Aircraft from List Remove Selected Aircraft From Section Delete Aircraft Mix File
318-
A318-100 opt Airol N Gross Taxi  Annual Annual Total CDF CDF Max B/C Rati Tire Pressure  Percent GW Dual Tire Tandem Tire Tire Contact  Tire Cont{
A219-100 std irplane Name Weight (Ibs) | Departures. | Growth (%), | Departures. | Gontributions | for Airptane | /=R | ) on Gear Spacing (in)  Spacing (in)  Width (in)  Length (it
A319-100 opt A300-B4/C4 Std Bogie 365747 1200 1] 24000 1] 0 0 216 47.50% 365 55.0 12,6 20.2
A319neo A319-100 std 141978 1200 0 24000 0 0 0 173 47.50% 36.5 0.0 125 19.9
A320-200 std B727-200 Advanced Basic 185200 1200 0 24000 0 0 0 143 47.50% 34.0 0.0 154 246
A320-200 opt B737-300 140000 1200 0 24000 0 0 0 201 A7.50% 305 0.0 15 18.4
A320-200 WV000 Bogie B747-400 877000 1200 0 24000 0 0 0 200 2375%  |440 580 144 230
A320neo B747-400 Belly 877000 1200 0 24000 0 0 0 200 23.75% 440 58.0 144 23.0
A321-100 std B767-200 ER 396000 1200 0 24000 1] 0 0 190 47.50% 45.0 56.0 14.0 225
-
B777-200 ER 658000 1200 0 20000 _Jo____Jo___Jo s Jarsom v
mExplorer | YeAircraft | @#Material < » Design Options | Notes
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Run Thickness Design

@ FAARFIELD 2.0.0 Beta 22 January 2020

- X

‘. @ New b [J0pen tob (E)New Section [Dlisave job Bsave ac [jsave Al X Close Joi | Stored Aircoft Mix - & Create B gy |

(PDhelp M Reset X Bt u

Material v B X | Design Options vy 1ox
General Job Name: MNew Job 1 Thickness Design v Run Stajlis | Gear | Structure - Calculate HMA CDF: No v
User Defined
: v
Subgrade Section Name: | New Section 1 Include in summary r Automatic flexible e .
Aggregate base design:
Pavement Layers
P-154 Uncrushed Aggregate
ggreg Pavement Type: Output file: No b4
P-208 Crushed Aggregate
P-209 Crushed Aggregate Material Thickness (in) CBR P-201/P-403 HIVIA Surface T=40inches £=200000 psi
- Units: US Customary  ~
£-211 Lime Rock P-401/P-403 HMA Surfa-ce 40
P-219 Recycled Concrete Aggregat| BSOSO AT tminlized 50 P-401/P-403 HiviA Stabilized T=5.01nches E=400000 psi
-->|P-209 Crushed Aggregate 100 Allow Flexible
P-401/P-403 HMA Computation for Thick | Yes v
; Subgrade 10 Owerlays on PCC
P-401/P-403 HMA Surface P-209 Crushed Aggregate T=10.0 inches E=75000 psi
P-401/P-403 HMA Overlay )
5501 PCC Set as Program | | Reset Default to
) Default Initial
P-501 PCC Surface
P-501 PCC Overlay {unbonded) Select As The Design Layer Delete Selected Layer £ -
Show/Hide Pavement Image
P-501 PCC Overlay on Flexible Subgrade CBR=100 E=15000 psi
D Life:
Stabilized esign Life: | 20 oo P~
ange Pavement Graphics
P-301 Soil Cement Base Results
P-304 Cement Treated Base Calculated Life: Total thickness to the top of the subgrade: |19.00 in.
P-306 Lean Concrete
P-401/P-403 HMA Stabilized S
Variable (flexible) Copy Structure to Clipboard
Variable (rigid) -
Traffic > 1
Stored Aircraft Mix: N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft From Section A File
Airpl N Gross Taxi Annual Annual Total CDF CDF Max P/C Rati Tire Pressure  Percent GW Dual Spacing Tandem Tire Tire Contact Tire Contact
irplane Name Weight (Ibs) Departures Growth (%) Departures Contributions for Airplane e (psi) on Gear (in) Spacing (in} Width (in) Length (in}
A320-100 150796 600 0 12000 1] 0 0 200 47.50% 365 0.0 1.9 19.1
A340-600 std 807333 1000 o 20000 1] 0 0 234 95.00% 55.0 78.0 256 40.9
A340-600 std Belly 807333 1000 o 20000 1] 0 0 222 23.00% 463 779 129 20.6
A380 1238998 300 0 6000 0 0 0 218 19.00% 53.1 66.9 14.7 23.5
A380 Belly 1238998 300 0 6000 o 0 0 218 28.50% 0.0 0.0 147 235
B737-800 174700 2000 0 40000 1] 0 0 204 47.50% 0.0 127 204
“ [SIRle777-300 ER 777000 1000 0 20000 o Jo Jo [

mExplorer  Y&Aircraft | @Material <
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Design Complete

- X

(D) FAARFIELD 200 Bets 22 January 2020
(PDhelp M Reset X Bt u

‘. @ New b [J0pen tob (E)New Section [Dlisave job Bsave ac [jsave Al X Close Joi | Stored Aircoft Mix - & Create B gy |

Material r & X | Design Options r 1 x

Calculate HMA CDF: No ~

Gi 1l _ N
eners Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure
User Defined
. Design Completed
v
Subgrade Section Name: | New Section 1 Include in summary report Run Time: 4 seconds Automatic flexible Yes b4
Aggregate Subgrade CDF = 1.00; base design:
Pavement Layers
P-154 Uncrushed Aggregate
Pavement Type: - Output file: No M
P-208 Crushed Aggregate
P-209 Crushed Aggregate Material Thickness (in) CBR U ot
» » Units: ustomary v
P-211 Lime Rock P-401/P-403 HMA Surface 40 .
b 215 Recycled Concrete A . P-401/P-403 HMA Stabilized 5.0 R t t t
- ecycled Concrete Aggregat|
Y gared -->|P-209 Crushed Aggregate 183 u n I me S a us Allow Flexible
P-401/P-403 HMA Computation for Thick | Yes v
Subgrade 15000 10 Overlays on PCC

P-401/P-403 HMA Surface d is p I ays h e re ]

P-401/P-403 HMA Overlay
P-501 PCC Set as Program | | Reset Default to
Default Initial
P-501 PCC Surface

Select As The Design Layer Delete Selected Layer

P-501 PCC Overlay (unbonded) R
Show/Hide Pavement Image
P-501 PCC Overlay on Flexible om puted D F

Design Life: | 20

Stabilized h B Graphi
ange Pavement Graphics
P-301 Soil Cement Base Results d PIC t' f
P-304 Cement Treated Base Calculated Life: Total thickness to the top of the subgrade: |27.30in. a n ra I O o r

P-306 Lean Concrete

P-401/P-403 HMA Stabilized each ai rc raftl

Variable (flexible)
Variable (rigid) -
Traffic > 1
5 y
Stored Aircraft Mix: N Save Aircraft Mix Remove Selected Aircraft From Section A e
Airpl N Gross Taxi Annual Annual Total CDF CDF Max P/C Rati Tire Pressure  Percent GW Dual Spacing Tandem Tire Tire Contact Tire Contact
‘rplane Name Weight (Ibs) Departures Growth (%) Departur: Contributions for Airplane atio) (psi) on Gear (in) Spacing (in) ‘Width (in) Length (in)
A320-100 150796 600 0 12000 1] 0 127 200 47.50% 365 0.0 1.9 19.1
A340-600 std 807333 1000 o 20000 0.8 08 136 234 35.98% 55.0 78.0 15.7 252
A340-600 std Belly 807333 1000 o 20000 1] 0 131 222 23.04% 463 779 129 207
A380 1238998 300 0 6000 0 0 1.36 218 19.00% 53.1 66.9 14.7 23.5
A380 Belly 1238998 300 0 6000 o 0 1.49 218 28.50% 0.0 0.0 147 235
B737-800 174700 2000 0 40000 1] 0 1.29 204 47.50% d 0.0 127 204
‘ > | | CEEE 777000 1000 0 PO0o NN | TS| 1 N | 5 I
L J » | | Design Options | Notes

mExplorer  Y&Aircraft | @Material <

August 26, 2020 FAARFIELD 2.0 ° Federal Aviation

Administration




Design Complete

@ FAARFIELD 2.0.0 Beta 22 January 2020

X

‘. @ New b [J0pen tob (E)New Section [Dlisave job Bsave ac [jsave Al X Close Joi | Stored Aircoft Mix - & Create B gy |

(PDhelp M Reset X Bt u

Material v B x
General - - -
Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure
User Defined
Subgrade Section Name: | New Section 1 | Include in summary report
Aggregate
99red Pavement Layers
P-154 U hed A t
e Vil e Uy Pavement Type: v
P-208 Crushed Aggregate P-401/P-403 HMA Surface T=40inches E=200000 psi
P-209 Crushed Aggregate Material Thickness (in) CBR
P-211 Lime Rock P-401/P-403 HMA Surface 40 P-401/P-403 HMA Stabilized T=5.01nches E=400000 psi
P-401/P-403 HMA Stabilized 50
P-219 Recycled Concrete Aggregaty
P-401/P-403 HMA - e e A 183 P-2009 Crushed Aggregate T=183 inches E=65685 psi
I Subgrade 15000 10 > SR A =
P-401/P-403 HMA Surface
P-401/P-403 HMA Overlay )
P-501 PCC
P-501 PCC Surface D)
P-501 PCC Overlay (unbonded) Select As The Design Layer Delete Selected Layer s
P-501 PCC Overlay on Flexible
Stabilized Design Life: | 20 SUOOr 308 TBR-100 E-15000 psi
P-301 Soil Cement Base Results
P-304 Cement Treated Base Calculated Life: Total thickness to the top of the subgrade: |27.30in.
P-306 Lean Concrete
P-401/P-403 HMA Stabilized S
Variable (flexible) Copy Structure to Clipboard
Variable (rigid) -
Traffic v 1

Stored Aircraft Mix:

Save Aircraft Mix to File Clear All Aircraft from List

Remove Selected Aircraft From Section

Airplane Name ‘?J:;Shza(’l‘l‘m
A320-100 150796
A340-600 std 807333
A340-600 std Belly 807333
A380 1238998
A380 Belly 1238998
B737-800 174700

‘ SRl E777-500 R 777000

Annual
Departures
600

1000

1000

300

300

2000

1000

Annual Total CDF ] CDF Max P/C Ratio T'\rg Pressure  Percent GW Dual Spacing
Growth (%) Departures Contributions for Airplane (psi) on Gear (in)

0 12000 1] 0 127 200 47.50% 365

o 20000 0.8 08 136 234 35.98% 55.0

o 20000 1] 0 131 222 23.04% 463

0 6000 0 0 1.36 218 19.00% 53.1

0 6000 o 0 1.49 218 28.50% 0.0

0 40000 1] 0 1.29 204 47.50%

0 2ocoo _Joas _Joio Jiss 21

Tandem Tire
Spacing (in)

0.0
78.0
779

Tire Contact  Tire Contact

‘Width (in) Length (in)
1.9 19.1
15.7 252
129 207
14.7 23.5
147 235
127 204

mExplorer  Y&Aircraft | @Material <
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FAARFIELD 2.0

>

Design Options r 1 x
Calculate HMA CDF: No ~
Automatic flexible

Yes v
base design:
Output file: No v
Units: US Customary  ~

Allow Flexible
Computation for Thick
Owerlays on PCC

Yes v

Reset Default to
Initial

Set as Program
Default

Show/Hide Pavement Image

Change Pavement Graphics

Design Options | Notes
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Cumulative Damage Factor (CDF)

-400

August 26, 2020

-300

-200

-100 0 100
Offset - Inches

FAARFIELD 2.0

200

300

400

Cumulative CDF
B747-400

B747-400 Belly
B777-200 ER
DC8-63[73
A300-B4/C4 Std Bogi
B767-200 ER
B727-200 Advanced |
A319-100 std
B737-300
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User-Defined Aircraft Mode

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

@ FAARFIELD 2.0.0 Beta 22 January 2020 — X
‘. @ Newlob [J0pentob (F)Newsection [save Joo [ save As [@save Al X Close Job | Stored Aircraft M & Create it | (PDhelp M Reset X Bt u
Aireraft r & M X | Design Options r 1 x
FAARFIELD Aircraft Group User Defined Aircraft Info User Defined Gear - Calculate HMA CDE: No w
Generic Select Aircraft | B767 ER Growth (UDA) O 250 (Inches)
Airbus . Automatic flexible Yes .
Boeing Gross Taxi Weight (Ibs) 112000 200 base design:
McDonnell Douglas
Other Commercial Percent Gross Weight Output file: No v
it On Whole Main Gear 095 150
General Aviation n
Military PCR Percent Gross 0924 100 Units: US Customary  ~
Non-Airplane Vehicles Weight On Gear
External Library
Tire Pressure (psi) | 200 Allow Flexible
50 Computation for Thick | Yes v
. . . . Owerlays on PCC
-250 —ZQIU -150 -100 -50 50 100 150 200 250
' [ ] Set as Program | | Reset Default to
-50 Default Initial
Tires Evaluation Points -100 Show/Hide Pavement Image
X Coord. (in) Y Coord. (in) X Coord. (in) X Coord. (in)
-2243 280 -201.8 0.0 - 150 R
FAARFIELD Aircraft Library 1793 28.0 -201.5 8.5 Change Pavement Graphics
C-141A ICAO Flexible -224.3 -28.0 -201.8 -17.5
. ~. . - -200
2D-400 Ext1 (UDA) 179.3 28.0 197.3 19.6
B737-900xt (UDA) 1928 27 -
B737-9ext (UDA) -188.3 -238 -250
B767 ER Growth (UDA)
Test3D (UDA) Delete Tire Delete Eval. Point Update Gear Image Update User Defined Aircraft
Traffic A
a
Stored Aircraft Mix: N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft From Section A e
Airpl " Gross Taxi Annual Annual Total CDF CDF Max P/C Rat Tire Pressure  Percent GW  Dual Spacing Tandem Tire Tire Contact  Tire Contg
irplane ame Weight (Ibs) Departures Growth (%) Departures Contributions for Airplane 2O (osi) onGear  (in) Spacing (in)  Width (in)  Length (ir
A320-100 150796 600 1] 12000 1] 0 0 200 47.50% 365 0.0 1.9 19.1
A340-600 std 807333 1000 0 20000 0 0 0 234 35.98% 55.0 78.0 15.7 25.2
A340-600 std Belly 807333 1000 0 20000 1] 0 0 222 23.04% 463 779 129 207
A380 1238998 300 0 6000 o 0 0 218 19.00% 53.1 66.9 147 23.5
A380 Belly 1238998 300 1] 6000 1] 0 0 218 28.50% 0.0 0.0 147 23.5
B737-800 174700 2000 0 40000 0 0 0 204 47.50% 34.0 0.0 127 204
mExplorer | YoAircratt | @gMaterial 2777 20ncn 77000 1nnn o annnn o n n 291 47 cnar ccn = 1a0 Az o M Design Options | Notes
& < >
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User-Defined Aircraft

 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.

August 26, 2020 FAARFIELD 2.0 SN\ Federal Aviation
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ICAO ACR/PCR

« ICAO Aerodromes Pavement Expert Group (APEG).

— Task Force Participants included the major aircraft manufacturers,
ACIl World, ICAO APEG

— Started in 2011

— Designated ACR-PCR (Aircraft Classification Rating — Pavement
Classification Rating) System

« Same concepts as current ACN-PCN method, but:

— Fully layered elastic-based.

— Uses uniform standard subgrade categories for flexible and rigid.

— NO alpha factor, layer equivalency factors, top-of-base k, etc.
 FAA developed program ICAO-ACR.

— Visual Basic class library computes rigid & flexible ACRs.

— Replacement for legacy ICAO ACN computer programs.

— Open source library — supports linking to any PCN program.

August 26, 2020 FAARFIELD 2.0




ACR/PCR Current Status

« ICAO Air Navigation Committee (ANC) has
recommend approval of the proposed amendment to
Annex 14 on ACR-PCR.

* Proposal establishes four-year transition period from
ACN-PCN to ACR-PCR:
— Effective date July 2020.
— Full applicability November 2024(57?).
— During transition, both systems will remain available.

 FAA will update AC 150/5335-5.
— FAARFIELD 2.0 will calculate PCR.
— COMFAA will no longer be updated.

August 26, 2020 FAARFIELD 2.0 SN\ Federal Aviation

)5/ Administration



ACR Methodology — Principles

Similar to ACN, except:

« All structures are layered elastic
(rigid and flexible).

* Retains 4 standard subgrade

categories, but defined by Mathematically
modulus (E) not CBR or k. Evaluation Landing Gear - Derijved Single
+ Flexible ACR considers all wheels Load at Max. CG Wheel Load (DSWL)
in the main landing gear. Operating ngusr;io: etire
« Standard tire pressure 1.5 MPa. tire pressure O 5 MPa

« Standard coverages increased to
36,500 for flexible ACR. [y

+  DSWL expressed in 100’s (not |
1000’s) of kg. ACR numerical Vertioal.sHalr 4t tap of. subg
values are approximately 10X
higher than equivalent ACN.

The ACR numerical value is defined
as two times the DSWL (expressed
in hundreds of kilograms)

August 26, 2020 FAARFIELD 2.0 SFN?| Federal Aviation
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ACR-PCR Subgrade Categories

High Medium Low Ultra-Low
200 120 80 50
E =150 150> E=2100 100> E =60 60 > E

« Categories are defined by E, not CBR or k.
« Same cateqories for rigid and flexible pavements.
« All values defined at top of subgrade.
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FAARFIELD 2.0 Can Provide PCR

« Directly uses FAARFIELD E
structure and traffic list. |

 Replacement for COMFAA 3.0
& support spreadsheets. 2. R EANREELD U o the

full aircraft traffic list

contribution at critical offset.
« Method yields uniquely defined jﬂ’uﬁuJ— IR EH

3. Run FAARFIELD Life for the

PCR — no more looping

Equivalent passes = no. of >
passes giving same COF as

through all aircraft in the list. ot b

4. Run FAARFIELD Life for

+ Implemented in FAARFIELD 2.0 &t = === o] |
MGW of critical aircraft i=i+l

CmptACRfII raft
n list at operating w f}t—l—.

F ind maximum ACR.

[y

Find critical aircraft:
Aircraft with the hrghesr CcDF

. ivin = 1.0 for the e e
— Solves problem of computing PCR for i
mixed traffic (narrow bodies and LR e

aircraft) without unnecessary
operating weight restrictions. AR ofcitien
PCR = max{PCR)) &Sﬁ\alrcraft mam;num —NO—»

— Seamlessly handles HMA overlays on N
flexible pavements.

Remave critical alreraft
from traffic list.

(" REPORT PCR )
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FAARFIELD 2.0 PCR Example

FAARFIELD 2.0.0.e RC 06/19/2020 - x
" Q@ newob [J0pen o (EYNew section [ save Job (B save as fgsave Al X Closesob | Stored Aweraft bix - ¥ Create B £ ‘ (Prelp vReset X Bt Ii|
Explorer v & Job Information Summary Report  Section Report X |Design Options ¥ & X
4 ACC Worksh
orenop Job Name: ACC Workshop PCR v Run Status | Gear Structure ulate HMA CDF: No v
Job Information
Design Options Section Name: | New Flexible ~| Include in summary rep Run B, bmatic flexible = .
» 3
Summary Report esign
Pavement Layers
4 Sect
ections Pavement Type: MNew Flexible M put file: Ne N
4 New Flexible
Section Report Material Thickness (in.) E (psi) CBR V ‘ TN GERY) z 1 e 1
: US Cust c
CDF Graph P-401/P-403 HMA Surface 4.0 200000 5 ustomary
L
P-401/P-403 HMA Stabilized 8.0 400000
et e AL A 8.5 75000 or ana SIS e Se ec oo
PCR Graph bl i Atshediigoreqate - a iputation for Thick | Yes v
. wr0 Subgrade 15000 10 rlays on PCC
orm
1 b 1 b ] ipute ACRfor Al | Ng «
e n s e ec u n prade Ltegories
Show Advanced Options
Select As The Design Layer Delete Selected Layer
o N
. " R A N T TP ANTEAN N N A T
: : A A R AN A A QR A A N AN A e Qe
R R A R R R R R R A R R A R R AR RAAA i
Results A A A A A AN AR Default Initial
R o B B o R B s O o e
T
Calculated Life: Total thickness to the top of the subgrade: |20.5in. N A A A N N R S N N N N R N N R R TN
N
X7 R R R A R R R R R R R R RN RERER LRI 4 Show/Hide Pavement Image
N N L
Copy Structure te Clipbeard Change Pavement Graphics
Traffic w4
x v Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft From Section Delete Aircraft Mix File
Annual Annual Total CDF CDF Max for P/C Rati Tire Pressure  Percent GW  Dual Spacing Tandem Tire Tire Contact  Tire Contact  Tire Contact ACR Thick{in.) ACR
Departures  Growth (%)  Departures  Contributions Airplane ate (psi) on Gear (in.) Spacing (in.) ‘Width (in.) Length (in)  Area (in"2) (B)
$000 0 60000 o o 0 204 93.56% 340 0.0 134 21.5 2264 0.0 o
1500 o 50000 1] 1] 0 212 94.60% 36.5 0.0 134 214 225.0 0.0 1]
1500 o 90000 1] 1] 0 147 95.00% 340 0.0 1.5 184 166.4 0.0 1]
$500 0 70000 1] 1] 0 142 95.00% 0.0 0.0 9.9 15.8 1221 0.0 1]
2l >
ImExplorel Yohircra @Materi: < » Design Options | Notes
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FAARFIELD 2.0 PCR Example

FAARFIELD 2.0.0.e RC 06/19/2020 - x
‘5 @ Newlob [J0pen ot (F)New Section [l Save Job [Bsave s fsave at X Close Job | Stered Aircraft Mix ¥ Create B Edit | (@) help MReset X it u
Explorer v 4 Job Information Summary Report  Section Report X | Design Options * I X
4 ACC Worksh:
erkshep Job Name: | ACC Workshop PCR . Run Status | Gear | Structure ulate HMACDR:  |No
Job Information PR Caleul - eted
i . " o v e alculation Complete )
Design Options Section Name: | New Flexible Include in summary report Run Batch Run Time: & seconds smatic flexible o .
+ design:
Summary Report
Pavement Layers
4 Sect
sctions Pavement Type: New Flexible M put file: No N
4 New Flexible
Section Report Material Thickness (in.) E (psi) CBR
P-401/P-403 HMA Surf: 4.0 200000 5 US Customary  ~
CDF Graph - - urface X 200000
P-401/P-403 HMA Stabilized 8.0 400000
PCR Report ) e Y — ] w Flexible
= 75000
PCR Graph ~z L G - - I r . \putation for Thick | Yes  ~
P Subgrade 15000 10 n rlays on PCC
Form 5010
ipute ACR for All No v
A PCR 504/F/B/XIT
Show Advanced Options
Select As The Design Layer Delete Selected Layer
o=
as Program || Reset Default to
Rel Default Initial
| PCR reports, graph
Show/Hide Pavement Image
Traffic v 1
¥ Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft From Secticn Delete Aircraft Mix File
nnual Annual Total CDF CDF Max for P/C Rati Tire Pressure  Percent GW  Dual Spacing Tandem Tire Tire Contact Tire Contact  Tire Contact ACR Thick(in.) ACR//F/B
apartures Growth (%)  Departures Contributions  Airplane atie (psi) on Gear (in) Spacing (in.) Width (in) Length (in)  Area (in"2) (B)
00 0 60000 0.02 0.03 1.4 204 93.56% 340 0.0 134 21.5 226.1 21.1 410
00 0 50000 0.9 0.9 1.39 212 94.60% 36.5 0.0 134 214 2250 22.8 500.4
00 0 $0000 0 0 1.44 147 95.00% 340 0.0 1.5 18.4 166.4 16.3 227.7
00 0 70000 0 0 1.58 142 95.00% 0.0 0.0 9.9 15.8 1221 135 155.9
4 »
ImExplorer YeAircra  @@Materi; < » Design Options | Notes
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FAARFIELD 2.0 Download

http://www.airporttech.tc.faa.gov/Products/Airport-Pavement-Software-Programs

\ Federal Aviation Airport Technology Research Home ~ AboutATR ~ Mews  Airport Technology Research Plan  Contact Us

| Administration

Airport Safety Airport Pavement Noise & Environment Capabil Products Collaboration

Airport Software Detail Products / Airport Pavement Software Programs / Airport Software Detail

APTE AirportPavementSaf

FAARFIELD 2.0.0.e RC

FAARFIELD 2.0.0 e RC (Release Candidate) is the evaluation version of the airport pavement thickness design s mpanying DRAF 56,
Airport Pavemnent Design and Evaluation. FAARFIELD 2.0 features:

* Acompletely redesigned graphical user interface (GUI) with improved screen flow and & rer-based navigation.

. ctural Response - 3D}, written i al BasicNET™.

. tem (planned to replace ACN-PCN)

= New graphical vehicle editor provides the ability to add, save and edit user-defined vehicl

= Updated aircraft library

* Ability to work with muls 5/sections at anc
Notes:

* FAARFIELD stands for FAA Rigid and Flexible Iterative Elastic Layered Design. FAARFIELD 2.0 incorporates full 3D finite element responses to aircraft ks

(for new rigid pavements and rigid overlays). The 3D finite element

used for rigid pavement designs are comp:

nally intensive and may result in

long run times, depending on the computer characteri

e would appreciate your comments concerning this pr

m and your suggestions on how it

could be improved

FAARFIELD 2.0 runs on WindowsTM operating system:

< @ 1007
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http://www.airporttech.tc.faa.gov/Products/Airport-Pavement-Software-Programs
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