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Flexible Pavement Design Example

A flexible pavement is being designed for a new runway at a commercial airport in Washington, D.C. Based on the
information obtained from the Airport Master Plan, the new runway is expected to handle the traffic mix presented in
Table 1. Eight soil borings were performed for this project, the results of which are presented in Table 2.

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

Table 1. Aircraft traffic mix for flexible pavement design example. Boring ucsc Moisture | Optimal | Dryunit | Water CBR, %
No. Soil Content, MC, % weight, Table
Aircraft Departure Arrival Annual Type % kN/m? Depth, m
oienple) || ks L] PerE s B-1 sc 122 104 2026 3 10.6

S-30 Loeut U £ B-2 sC 144 122 1957 3 7.2
Fokker F-100 44,452 34,019 6500 B O e 8.4
S — e 20 B4  CL 158 135  18.88 2.0 6.3
B767-300ER 158,757 131,541 3200 EEEE 1 | | 48
el Sl SUtEL ezl AL B-6 cL 16.2 138 1896 1.7 5.9
B777-300 263,083 237,682 1500 EE 1 | 45

B8  CL 142 128 2014 18 6.4

mvege ||
Swowmon | || | |
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Flexible Pavement Design Example

1. What do the soil boring results tell us about the in situ soil properties? What
subgrade support value do you recommend for design?

2. What type and thickness of base/subbase materials do you recommend? Are
positive drainage features required?

3. Should the pavement be designed for aircraft arrival or departure weights?
What is the required flexible pavement thickness for the runway? What is the
most demanding aircraft?

4. Perform a sensitivity analysis on the following variables:
Average annual departures of most demanding aircraft (+/- 10 percent of departures).
Departure weight of the most demanding aircraft (+/- 10 percent of weight).
Subgrade modulus (+/- 10 percent of modulus).
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Flexible Pavement Design Example

Boring ucsc Moisture Optimal Dry unit Water CBR, %
No. Soil Content, MC, % weight, Table

Type % kN/m3 Depth, m
B-1 SC

1. What do the soil boring results tell us
about the in-situ soil properties? What

subgrade support value do you 122 104 2026 3 106
recommend for design? B-2 sC 144 122 1957 3 7.2
2. What type and thickness of B-3 SC 16.5 9.6 20.80 25 8.4
base/subbase materials do you B-4 CL 15.8 13.5 18.88 2.0 6.3
recommend? Are positive drainage B-5 cL 17.0 14.5 19.24 24 4.8
features required? B6  CL 162 138 1896 1.7 5.9
3. Should the pavement be designed for B.7 L 168 126 1948 14 42
aircraft arrival or departure weights? = - T Tan s e Ay

What is the required flexible pavement _
thickness for the runway? What is the mmmm
most demanding aircraft? 1.7 : 68 |06 |20 |
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Starting Screen — No Job Files Created

- X
@D rep M Reset X Exit u

{© FAARFIELD 2.1.1 (Build 12/21/2023)

" Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess
4 New Job 1
Structure
Job Information
Design Options Job Name: New Job 1 Thickness Design v Run Status | Gear| Structure -
Summary Report Structure Name: | New Structure 1 v/ Include in Summary Report
4 Structures
Pavement Layers
4 New Structure 1
Pavement Type: -
Structure Report
CDF Graph Material Thickness (mm) E (MPa)
To begin select a Pavement Type
PCR Report
PCR Graph
Airport Master Record
Laye Delete Selected Layer
Design Life (Years):| 20
The standard design life for pavement structure is 20 years (1 to 50 allowed).
Results
Calculated Life (Years): Total thickness to the top of the subgrade (mm):|0
Copy Structure to Ciipooard
Traffic
Stored Aircraft Mix © Save Aircraft Mix to File Clea Aircraft Li Remove Selected Aircraft from Structure Aircraf e
irplane Name Gross Taxi Annual Annual Total CDF CDF Max for P/CRatio Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact
P Weight (kg)  Departures  Growth (%)  Departures  Contributions Airplane (kPa) on Gear Width (mm)  Length (mm)  Area (mm?)
Notes | User Information

Explorer | YoAircraft @ Material
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Creating/Naming a Job File

- X

{© FAARFIELD 2.1 (Build 12/21/2023)
" Q new oo [Jopen tob (@) New structure [ save job (@ save as [gsave a1 X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess @D rep M Reset X Exit u
Notes [x]

4 NewJob 1

Structure

H 1] ” )
I C eW o Job Information
Job Name: New Job 1 Thickness Design v Run Status | Gear| Structure

Design Options
Summary Report Structure Name: | New Structure 1 v/ Include in Summary Report
4 Structures

Pavement Layers

4 New Structure 1
Pavement Type: -

Enter Job Name R
Material Thickness (mm) E(MPa)

CDF Graph

To begin select a Pavement Type
PCR Report 9 P
PCR Graph

Airport Master Record

Enter Section Name

aye Delete Selected Layer

Design Life (Years): 20
The standard design life for pavement structure is 20 years (1 to 50 allowed).
Results

Calculated Life (Years): Total thickness to the top of the subgrade (mm):| 0

Copy Structure to Clipboard

Traffic
Stored Aircraft Mix O Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure Aircral e
irolane Name GrossTaxi  Annual Annual Total CDF CDFMaxfor o ooy ThePressure  PercentGW  Tire Contact  Tire Contact ~ Tire Contact
B Weight (kg)  Departures  Growth (%)  Departures  Contributions Airplane (kPa) on Gear Width (mm)  Length (mm)  Area (mm?)

Notes | User Information

Explorer | YoAircraft @ Material
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Selecting Structure

{© FAARFIELD 2.1.1 (Build 12/21/2023)

X

Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@rep iereer Xext |

Explorer =]
4 New Job 1
Job Information
Design Options
Summary Report

Select “Thickness Design”. e

Select Pavement Type
as “New Flexible”

Default pavement
structure details in table

Default pavement
Design Life

Default pavement
structure for
“New Flexible”

4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record

Explorer | YeAircraft  @@Material

Structure

Structure
Job Name: New Job 1

Structure Name: | New Structure 1

Pavement Layers

Thickness Design v Run

] Include in Summary Report

Pavement Type: | New Flexible v
Material Thickness (in.) E (psi) CBR
P-401/P-403 HMA Surface 4.0
P-401/P-403 HMA Stabilized 5.0
-.>|P-209 Crushed Aggregate 10.0 75,000
Subgrade 15,000 10

Design Life (Years): 20

Select As The Design Layer Delete Selected Layer

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

Status | Gear | Structure

P-301/P-403 HMA Surface

P-401/P-403 HMA Stabilized

-203 Crushed
K

Aggregate
3 A A

'xg'

Results ' &% 0 ¢
Z R AN N RN N S
AR R NI
Calculated Life (Vears): Total thickness o the top of the subgrade (in): |19.0 AR NI,
N N N NN ISR
D S N e AR
Copy Structure to Clipboara
Traffic
Stored Aircraft Mix G Save Aircraft Mix to File Aircraft from Lis Remove Selected Aircraft from Structure
GrossTaxi  Annual Annual Total CDF CDF Max for Tire Pressure  Percent GW  Tire Contact Tire Contact  Tire Contact
Airplane Name : P/CRatio 5
Weight (Ibs)  Departures  Growth (%)  Departures  Contributions Airplane (psi) on Gear Width (in)  Length (in)  Area (in)

Notes | User Information
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Design Options

{© FAARFIELD 2.1.1 (Build 12/21/2023) X

Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess @D rep M Reset X Exit u

Click “Design Options” | v o

Structure  Summary Report

4 NewJob 1 ®
—— Calculate HMA CDF: No
Job Information
Design Options Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure 1= reduced Cross Section: | No  ~
Summary Report Structure Name: | New Structure 1 v/ Include in Summary Report

4 Structures Automatic flexible

Yes
Pavement Layers .
4 New Structure 1 y pase design:
Pavement Type: | New Flexible o
Struct Re rt
ructure Repo Slab Stress Displayed: | No
CDF Graph Material Thickness (mm)  E (MPa) CBR
P-401/P-403 HMA Surface 102
PCR Report P-401/P-403 HMA Surface. ,376.95 MPa Output file: No e
P-401/P-403 HMA Stabilized 127 putile:
PCR Graph
-->|P-209 Crushed Aggregate 254
Airport Master Record LEE S
Subgrade 10 P-401/p-403 HIMA Stabilized Units:

Set Units to “Metric”

Allow Flexible

Computation for Thick | Yes v
P-203 Crushed Aggregate o L
PT P ESTD! verlays on

Compute ACRfor Al [No
Subgrade Categories

Select Option for SeectAsTh Desin Loer | |_Delete Selcted Loyer
“HMA CDF” Desion e ters 20

|_The standard design life for pavement structure is 20 years {1 to 50 allowed).

Show Advanced Options

Results B cr-10 (=
“ H 1 1 » - 7 % X N R LT
Automatic Flexible Base Design oo R K
Calculated Life (Years): Total thickness to the top of the subgrade (mm):|483 NN A NN NN Set as Program || Reset Default to
AN RAAAAIANINIINAA Defaul nitial
TN AN efault nitial
S A IS
Copy Structure fo Clipboard
- Show/Hide Pavement Image

“Output File” Tt

Change Pavement Graphics

Stored Aircraft Mix O Save Aircraft Mix to File Clear Al Aircraft from List Remove Selected Aircraft from Structure Aircraft Mix F
N ) ) - User Defined Aircraft Directory:
“Units” Protane Name GrossTaxi  Annual Annual Total coF COFMaxfor oo, TiePressure PercentGW  Tire Contact  Tire Contact  Tire Contact
. Weight (kg) ~ Departures ~ Growth (%)  Departures  Contributions Airplane (kPa) on Gear Width (mm)  Length (mm) Area (mm?) SQUS;KZ\RD:;‘L"DSS”\DSC\;'":"“
y ser Define
Aircrafty

Change Aircraft Directory

Explorer | YoAircraft @ Material Design Option: | Notes  User Informatior
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Materials Library — Layer Types

X

{© FAARFIELD 2.1 (Build 12/21/2023)
Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess @D rep M Reset X Exit u

B
4 General -
Structure Calculate HMA CDF: No

User Defined
Subgrade Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure Reduced Cross Section: [No
4 Aggregate Structure Name: | New Structure 1 +| Include in Summary Report

Automatic flexible

P-154 Uncrushed Aggregate Yes  ~

Pavement Layers .
P-208 Crushed Aggregate base design:
PavementType: | New Flexible v
P-209 Crushed Aggregate Slab Stress Displayec: |No
lab Stress Displayed: v
P-211 Lime Rock Material Thickness (mm)  E (MPa) CBR
P-401/P-403 HMA Surface 102
P-219 Recycled Concrete Aggre P301/P 403 HMA Surface 37635 MPa Output fle: No
4 PLA01/P-403 A P-401/P-403 HMA Stabilized 127
-->|P-209 Crushed Aggregate 254
P-401/P-403 HMA Surface - -
Subgrade 10 Units: WLERE -
P-401/P-403 HMA Overlay
4 P-501PCC Allow Flexible
P-501 PCC Surface Computation for Thick | Yes v
Overlays on PCC
P-501 PCC Overlay (.
P-501 PCC Overlay on Flexible Select As The Design Layer Delete Selected Layer Compute ARfor All [ No
Subgrade Categories
4 Stabilized
Design Life (Years): | 20
P-301 Soil Cement Base Show Advanced Options
P-304 Cement Treated Base The standard design life for pavement structure is 20 years (1 to 50 allowed).
Results Subgrade & csr=10 |
P-306 Lean Conerete TR N s %
A N LTI TIR
P-401/P-403 HMA Stabilized Calculated Life (Years): Total thickness to the top of the subgrade (mm): |483 AR S N AN NN N NN S, Set as Program || Reset Default to
AR R R RRRRARGGS >
STy T R Default Initial
Varable (fexiole) A A A A A A A AARRRR

Variable (rigid)
Copy Structure to Ciipooard

- Show/Hide Pavement Image

Traffic
Change Pavement Graphics

Stored Aircraft Mix © Save Aircraft Mix to File Clear All A om List Remove Selected Aircraft from Structure

User Defined Aircraft Directory:
CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

e Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact

Gross Taxi Annual Annual Total CDF CDF Max for Tire
(kPa) on Gear Width (mm)  Length (mm) Area (mm?)

Weight (kg) ~ Departures  Growth (%)  Departures  Contributions Airplane {50

Airplane Name

—

Click “Materials” tab to
open materials library

< »

wplorer YeAircraft | @@Material Design Option: | Notes  User Informatior

Change Aircraft Directory




Aircraft Library

{© FAARFIELD 2.1.1 (Build 12/21/2023)

Click “Aircraft” tab t¢
open aircraft library

X

Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@rep iereer Xext |

FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation

Military

Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Library

SWL-2 4
SWL-S

SWL-10

SWL-50

s-3

s-s

s-10

5125

5-15

s-20

525

530

5-30 HTP

S-35 HTP

)5—40 HTP

5-45

S50

560 v

Explorer | YeAircraft | @@Material

Structure  Summary Report

Structure
Job Name: New Job 1
Structure Name: | New Structure 1

Pavement Layers

Thickness Design v

] Include in Summary Report

Run Status | Gear| Structure

P-301/P-403 HMA Surface ,376.95 MPa

Pavement Type: | New Flexible v
Material Thickness (mm)  E (MPa) CBR
P-401/P-403 HMA Surface 102
P-401/P-403 HMA Stabilized 127
-->|P-209 Crushed Aggregate 254
Subgrade 10

P-401/P-403 HMA Stabilized

Design Life (Years): 20

Select As The Design Layer

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

Results

Calculated Life (Vears):

Traffic

Stored Aircraft Mix

Total thickness to the top of the subgrade (mm): 483

Save Aircraft Mix to File

Delete Selected Layer

Subgrade

BEGcor=10 ___JGeE=10342 Ps
R RRTITTX: R LTINS
RN X AN
AN A A A N A A
 RRRRRRRILY, R R R AR RRIIINAIKS
A NN AR
SN R AR PIAAAGRGK

Copy Structure to Clipboard

om List Remove Selected Aircraft from Structure

Gross Taxi

Airplane Name Weight (kg)

Annual
Departures

Total
Departures

Annual
Growth (%)

CDF CDF Max for
Contributions Airplane

Percent GW
on Gear

e Pressure

Tire Tire Contact
(kPa)

Length (mm)

Tire Contact
Width (mm)

Tire Contact

PIC Ratio Area (mm?)

Design Options [x]

Calculate HMA CDF: No v

Reduced Cross Section: | No v

Automatic flexible
base design:

Yes  ~
Slab Stress Displayed; |No v
Output file: No v
Units: Metric S

Allow Flexible
Computation for Thick
Overlays on PCC

Yes v

Compute ACRfor Al [No
Subgrade Categories

Show Advanced Options

Set as Program
Default

Reset Default to
Initial

Show/Hide Pavement Image

Change Pavement Graphics

User Defined Aircraft Directory:

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

Design Option: | Notes  User Informatior



Aircraft Library —
Completely reorganized and updated for the FAARFIELD 2.0 release

Aircraft

Aircraft

Aircraft Aircraft X Aircraft

FAARFIELD Aircraft Group

| Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Group

Generic

[ Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Group
Generic

Airbus

Vﬂoemg

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation
Military

Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Group
Generic

Airbus

Boeing

 McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation

Military

Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas

[ Other Large Jet
Regional/Commuter
General Aviation

Military

Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet

‘ReglonaI/Commuter

General Aviation
Military
Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter
 General Aviation

Military

Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter

General Aviation

 Military

Non-Airplane Vehicles
External Library

FAARFIELD Aircraft Library FAARFIELD Aircraft Library FAARFIELD Aircraft Library FAARFIELD Aircraft Library FAARFIELD Aircraft Library FAARFIELD Aircraft Library FAARFIELD Aircraft Library FAARFIELD Aircraft Library
SWL-2 A300-82 8707-320C DC3 An-124 BAe 146-300/300QC/300QT | 4 ||| Beechcraft Baron 55 A JI| A400M LH
SWL-5 A300-B2K B717-200 HGW DC8-63/73 An-225 Beechlet-400/400A Beechcraft Bonanza F33A A400M LN1
SWL-10 A300-B4/C4 Std Bogie B727-100C Alternate DC9-32 Bombardier CS100 Bombardier CL-604/605 Beechcraft King Air 300 A400M TLLY
SWL-50 A300-84/C4 LGA Bogie B727-200 Advanced Basic DC9-51 COMAC C919 Cessna Citation Il/Bravo C55( Beechcraft King Air 350 A400M TLL2
S-3 A300-600 Std Bogie B727-200 Advanced Option DC/MD-10-10/10F COMAC C919 ER Cessna Citation V Beechcraft King Air 8100 B-S2
5-5 A300-600 LGA Bogie B737-100 DC/MD-10-30/30F/40 Fokker-F-100 Cessna Citation VI/VII Beechcraft King Air 200 C-5
$-10 A310-200 B737-200 Advanced QC MD-11 Fokker-F-28-1000/2000 Cessna Citation X Beechcraft King Air C90 C-17A
$-125 A310-300 B737-200 MD-83 F-28-3000/4000/6000 CRJ100/200 Cessna 172 Skyhawk Cc-123
$-15 A318-100 std B737-300 MD-90-30 ER IL-62 CRJ100ER/200ER Cessna 182 Skylane C-130
$-20 A318-100 opt 8737-400 IL-76T CRJ100LR/200LR Cessna 206 Stationair C-130-57
$-25 A319-100 std B737-500 IL-86 CRJ700 Cessna 2088 Grand Caravan C-130-70
$-30 A319-100 opt 8737-600 L-100-20 CRJ900 Cessna 414/414A Chancellor F-15C
$-30 HTP A319neo B737-700 L-1011 CRJ1000 Cessna C210 Centurion F-16C
$-35 HTP A320-200 std B737-800 TU-134A Dassault Falcon 50/50EX Cessna C441 Conquest |I F/A-18C
S-40 HTP A320-200 opt B8737-900 TU-1548 Dassault Falcon 900B/C ¥ ||| Cessna Citation M2 C525 | ¥ Il KC-10

-4 A320-200 WV000 Raaie R737-900 FR * d * d P-3
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Creating Aircraft Traffic Mix

{© FAARFIELD 2.1.1 (Build 12/21/2023)

- X

‘_ Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@D rep M Reset X Exit u

Aircraft

=] Summary Report

Design Options

\ Federal Aviation

Administration

FAARFIELD Aircraft Group e @ * Calculate HMACDRE  |No  ~
Generic
/:rb-us Job Name: New Job 1 Thickness Design v Run Status Geai Structure - Rectused Cross Section: |0 -
A Structure Name: | New Structure 1 ] Include in Summary Report || Add To Batch Airplane: B777-300 6350 (Millimeters)
McDonnell Douglas
Automatic flexible "
Other Large Jet Pavement Layers base design: &
| Regional/Commuter Pavement Type: | New Flexible v
General Aviation 4233 Slab Stress Displayed; | No
Military Material Thickness (mm) CBR o siress Hsplaye H|gh||ght an aircraft to
Non-Airplane Vehicles P-401/P-403 HMA Surface 102 :
External Library P-401/P-403 HMA Stabilized 127 s Output file: S & d|Sp|ay gear geometry
.~ |P-203 Crushed Aggregate 254 )
Subgrade 10 U L ¢ ¢ Units: Metric © (Gear geometry
. . Al Fleile displays in window.)
H H 63 -4233 2117 nr 4233 50 Ye .
Select aircraft from the library by Comi i e
verlays on
i | I ] [ I ]
alrcraft grou p and type Select As The Design Layer Delete Selected Layer 2117 Compute ACR for All | No ~
Doubl lick th q ft Subgrade Categories
ouble-click the aircraft name, P
. - Show Advanced Options
ord rag/d rop into the traffic table. The standard design life for pavement structure is 20 years (1 to 50 allowed). s
1 “* H Results
Once done, click “Save Aircraft
. oy . . Calculated Life (Vears): Total thickness to the top of the subgrade (mm):|483 Set as Program | Reset Default o
Mix to File.” Give it a file name. peeut il
. 1 1 i Copy Gear to Clipboard v
Traffic files are stored in P
My FAARFIELD/TrafficLibrary ,
S Stored Aireraft Mix L Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure A Change Pavement Graphics
8777-200 LR o GrossTaxi  Annual Annul Total coF COF Maxfor o o Tire Pressure  Percent W Tire Contact  Tire Contact  Tire Contact User Defined Arcraft Direct
B777-300 irplane Name Weight (k) Departurss  Growth (%)  Departures — Contributions Airplane /CRatio |y pay on Gear Width (mm)  Length (mm)  Area (mm?) ser Defined Alrcraft Directory:
CiUsers\David Bril\Documents
B777-300 ER 30 13,608 5,000 0 160,000 0 0 0 s17.11 085 312 500 122,580 iy FARREIEL D\ User Dot
B777F Fokker-F-100 1452 6500 0 130,000 0 0 0 104363 095 281 50 99,204 Aircraft,
87779 8737-300 62,822 5,000 0 100,000 0 0 0 137099 095 291 456 106,724
B787-8 8767-300 ER 158,757 3200 0 64,000 0 0 0 116860 095 355 568 158,205 Change Aircraft Directory
87879 A380-800 WY000 544,310 400 0 8,000 0 0 0 1455.74 038 372 596 174471
78710 — ||| A350-800 wvoo0 Belly 544310 400 0 5,000 0 0 0 145574 057 372 596 174171
o0 " . O O S (N (N =
mExplorer | FeAircraft | @Material Design Option: | Notes User Informatior




Subgrade CBR

{© FAARFIELD 2.1.1 (Build 12/21/2023)

" @ Newson CJopen sob (@) New structure [ save Joo [Bsave as [gsave st X Close sob | User Defined Aircraft - ¥ Create 2 g | Batch Run Selection dmm. [‘jn,k.m | (B paveamaceess Materials Menu
FAARFIELD Aircraft Group User Defined P-154 Uncrushed Aggregate
Generic Subgrads P-208 Crushed A 4
® Subgrade rushed Aggregate Update Modulus (psi)
Airbus Job Name: New Job 1 Thickness Design v Run Status | Gear | Structure P-200 Crushed Aggregate
Boeing P-401/P-403 HMA P-211 Lime Rock
Structure Name: | New Structure 1 | Include in Summary Report || Add To Batch
McDonnell Douglas P-401/P-403 HMA Surface P.219 Recycled Concrete Aggregate 15,000
Other Large Jet Pavement Layers P.401/P-403 HMA Overlay
Regional/Commuter Pavement Type: New Flexible v
Gemers! Aviation P-501 PCC Stabilized Update Concrete Flexural Strength R (psi)
Military Material Thickness (mm)  E (MPa) CBR P-501 PCC Surface P-301 Soil Cement Base
Non-Airplane Vehicles P-401/P-403 HMA Surface 102 P-501 PCC Overlay (Unbonded) P-304 Cement Treated Base
P301/P 403 HMA Surface )
External Library P-401/P-403 HMA Stabilized 127 P-501 PCC Overlay on Flexible P-306 Lean Concrete
-.>|P-209 Crushed Aggregate 254 51711 P-401/P-403 HMA Stabilized
Subgrade 4861 47 Variable (flexible) Update CER
Variable (rigid)
41
P-209 ‘VE My, Add Layer Below | | Add Layer Above ok Delete Layer

Update Subgrade Reaction (pci)

) Enter SUbgrade CBR SE‘E“ASThebesmn Layer Delete Selected Layer
* Modulus is computed as 1500 x CBR (psi) ~ *

1 design life for pavement structure is 20 years (1 to 50 allowed).

» Enter data directly in the table, or click on T —

CBi
RN RO

1724
Cancel

CBR=4.7 ]
LR R T
S A A A A A A SRR
I . h I fe (Years): Total thickness to the top of the subgrade (mm):|483 g&&%@f&@%@@@%ﬁ“&&%ﬁ%ﬁﬁ} Set as Program || Reset Default to
a layer to bring up the layer property
. A R A A A R R RPRIIAARA TG
dialog box. .
Show/Hide Pavement Image
B767-400 ER Traffic [l x
B777-200 -
J— Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics
B777-200 LR irpiane GrossTai  Annual Annual Total CDF COF Max for oo Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact User Defined Aircraft Directo
5777-300 irplane Name Weight (k)  Departures  Growth (%)  Departures  Contributions Airplane atio (kPz) on Gear Width (mm)  Length (mm)  Area (mm?) i
B777-300 ER 5-30 13,608 8,000 0 160,000 0 0 0 517.11 035 312 500 122.580 CAsers\David Bril\Documents
- = ; = - = \My FAARFIELD\User Defined
BTTIF Fokker-F-100 44,452 6,500 0 130,000 0 0 0 104363 095 281 450 99,204 Aircraft,
B777-9 8737-300 62,822 5,000 0 100,000 0 0 0 1370.99 095 291 466 106,724
B787-8 B767-300 ER 158,757 3,200 0 64,000 0 0 0 1168.60 095 355 568 158,205 Change Aircraft Directory
B787-9 A380-800 WV000 544,310 400 0 8,000 0 0 0 1455.74 0.38 372 596 174171
8787-10 ~1| | A380-800 wvo00 Belly 544,310 400 0 8,000 0 0 0 1455.74 0.57 372 596 174471
B777-300 263,083 1500 0 30,000 0 0 0 129875 095 354 566 157.264
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Performing Pavement Thickness Design

{© FAARFIELD 2.1.1 (Build 12/21/2023)

Click “Run” to start
pavement thickness design

X

Q newson [Jopen tob (@) New structure [ save job (@ save as [gsave a1 X close ton | User Defined Airraft & Creste B g | Batch Run Selection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@rep iereer Xext |

Aircraft

[

FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation

Military

Non-Airplane Vehicles

External Library

FAARFIELD Aircraft Library
B757-200 4
B757-300

B767-200

B767-200 ER

B767-300

B767-300 ER

B767-300 ER/Freighter

B767-400 ER

B777-200

B777-200 ER

B777-200 LR

B777-300

B777-300 ER

B7T7F

B777-9

B767-8

B787-9

8787-10 -

Explorer | YeAircraft | @@Material

Structure
Job Name: New Job 1
Structure Name: | New Structure 1

Pavement Layers

Thickness Design

] Include in Summary Report

Add To Batch

Structure

Status | Gear

Run

Results

Calculated Life (Vears):

Design Life (Years): 20

Select As The Design Layer

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

Total thickness to the top of the subgrade (mm): 483

Delete Selected Layer

Pavement Type: | New Flexible v
Material Thickness (mm) CBR
P-401/P-403 HMA Surface 102
P-401/P-403 HMA Surface ,378.95 MPa
P-401/P-403 HMA Stabilizad 127
-.>|P-209 Crushed Aggregate 254
Subgrade 5]

Subgrade
L
NN
AR R,
ARG
AR
SUUISN

Copy Structure to Clipboard

RO
SR

2%

Y

AR

X

AN
X

o

Traffic [*]f#] x
Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File

P GrossTaxi  Annual Annual Total CoF CDF Maxfor oo Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact

frplane Name Weight (k)  Departures  Growth (%)  Departures  Contributions Airplane atio (kPa) on Gear Width (mm)  Length (mm)  Area (mm?)

5-30 13,608 8,000 0 160,000 0 0 0 517.11 035 312 500 122.580
Fokker-F-100 44,452 6,500 0 130,000 0 0 0 104363 095 281 450 99,204
B737-300 62822 5,000 0 100,000 0 0 0 137099 095 291 456 106,724
B767-300 ER 158,757 3.200 0 64,000 0 0 0 1168.60 095 355 568 158,205
A380-800 WY000 544310 400 0 8,000 0 0 0 145574 038 372 59 174171
A380-800 W00 Belly 544,310 400 0 8,000 0 0 0 145574 057 372 596 174471
B777-300 263,083 1,500 0 30,000 0 0 0 129875 035 354 566 157.264

&

Design Options

Calculate HMACDF: | No
Reduced Cross Section: |[No  ~
Automatic flexible

Yes  ~
base design:
Slab Stress Displayed: | No
Output file: No v
Units: Metric -
Allow Flexible
Computation for Thick | Yes v

Overlays on PCC

Compute ACR for All [y
Subgrade Categories

5

Show Advanced Options

Reset Default to
Initial

Set as Program
Default

Show/Hide Pavement Image

Change Pavement Graphics

User Defined Aircraft Directory:

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

Design Option: | Notes  User Informatior




Completed Pavement Thickness Design

P-209 Thickness was
designed

{© FAARFIELD 2.1.1 (Build 12/21/2023)

- X

" Q newson [Jopen tob (@) New structure [ save job (@ save as [gsave a1 X close ton | User Defined Airraft & Creste B g | Batch Run Selection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@rep iereer Xext |

Aircraft

=
FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation

Military

Non-Airplane Vehicles

External Library

P/C Ratio for each aircraft

CDF makx. for aircraft

CDF contribution
of each aircraft

FAARFIELD Aircraft Library
B757-200 4
B757-300

B767-200

B767-200 ER

B767-300

B767-300 ER

B767-300 ER/Freighter

B767-400 ER
| B777-200

B777-200 ER

B777-200 LR

B777-300

B777-300 ER

B7T7F

B777-9

B767-8

B787-9

8787-10 -

iExplorer | YeAircraft | @@Material

Structure
Job Name: New Job 1
Structure Name: | New Structure 1

Pavement Layers

Thickness Design v

] Include in Summary Report

Add To Batch

Run Status | Gear | Structure

P-401/P-403 HMA Surface

P-401/P-403 HMA Stabilized

Pavement Type: | New Flexible v
Material Thickness (mm) MPa) CBR
P-401/P-403 HMA Surface 102
P-401/P-403 HMA Stabilized 127

-->|P-209 Crushed Aggregate 681
Subgrade 47

Design Life (Years): 20

Results

Calculated Life (Vears):

Select As The Design Layer

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

Total thickness to the top of the subgrade (mm):|909 , 4

Delete Selected Layer

E=2,757.90 MPa

I
AR
A A A AN

Copy Structure to Clipboard

7 AB
A
R R RGN
SNSNINN Y A S ¥
RN, R NI
N A A A IR

Traffic
Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft-from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File

P GrossTaxi  Annual Annual Total CoF COF Mafor o Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact

frplane Name Weight (k) ~ Departures  Growth (%)  Departures  Contributions Airplane atio (kPa) on Gear Width (mm)  Length (mm)  Area (mm?)

5-30 13,608 8,000 0 160,000 0 0 177 517.11 035 312 500 122.580
Fokker-F-100 44,452 6,500 0 130,000 0 0 133 104363 095 281 450 99,204
B737-300 62822 5,000 0 100,000 0 0 126 137099 095 291 456 106,724
B767-300 ER 158,757 3.200 0 64,000 001 0.01 1.13 1168.60 095 355 568 158,205
A380-800 WY000 544310 400 0 8,000 035 039 115 145574 038 372 59 174171
A380-800 W00 Belly 544,310 400 0 8,000 002 076 125 145574 057 372 596 174471
B777-300 263,083 1,500 0 30,000 062 0.62 119 129875 035 354 566 157.264

&

Design Options

Calculate HMACDF: | No
Reduced Cross Section: |[No  ~
Automatic flexible

Yes  ~
base design:
Slab Stress Displayed: | No
Output file: No v
Units: Metric -
Allow Flexible
Computation for Thick | Yes v

Overlays on PCC

Compute ACRfor Al [No

Subgrade Categories

Show Advanced Options

Reset Default to
Initial

Set as Program
Default

Show/Hide Pavement Image

Change Pavement Graphics

User Defined Aircraft Directory:

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

Design Option: | Notes  User Informatior
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CDF Chart

@ raaRFELD 211 (Bt 2212029

@ Newsob CJ0pen oo @ New sructre [ savesob Bl save s fRsve X Cose oo

¥ crxe g |

cictan [Toeseiect i | B eavearaccess

- 8 x

@rep 1nseser X i

4 Newlob 1
Job Information
Design Options
Summary Report

4 Structures
4 New Structure 1

Structure Report

Structure Summary Report

ructure

Job Name: New Jg

Pavement Layers

Pavement Type:

ob 1

Structure Name: | New Structure 1

New Flexible

Thickness Design

| Include in Summary Report

Run

Add To Batch

Explorer | Waircraft @Material

Status | Gear| Structure

Design Life (Years)| 20

Results

Calculated Life (Years):

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

Total thickness to the top of the subgrade (mm:|909

'COF Graph Material Thickness (mm) € (MPa) CBR
— P-401/P-403 HMA Surface 102 13789 P-401/P~403 HMA Stabiized 757,90 MPa
PCR Graph P-401/P-403 HMA Stabilized 127
P-209 Crushed Aggregate 681
Airport Master Record g
Subgrade. 47
Select As The Desgn Layer | | Delte Selected Layer

SIS
N R
A

I

e

X
RRITTIIIN \Z:\Z\\ i
> NSNS

Copy Structure to Cipooard

BEE

Calculate HMACDR: | No  ~

[%] | Design Options

Reduced Cross Section: No  ~

Automatic flexible

Yes o
base design:

Slab Stress Displayed: | No  ~
Output file: No
Units: Metric g
Allow Flexible

Computation for Thick |Yes  ~

Overlays on PCC

Compute ACRfor Al [No  +

Subgrade Categories

Show Advanced Options

Setas Program || Reset Defauit to
Default Initial

Show/Hide Pavement Image

Change Pavement Graphics

Traffic x
Stored Aircraft Mix | BKK Example i Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
Arane Name GrossTai  Annual Annual Total oF COF Maxfor o o Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact
RS Weight (kg)  Departures  Growth (%)  Departures  Contributions Airplane 2 ) on Gear Width (mm)  Length (mm)  Area (mm?)
530 13,608 8000 0 160000 0 0 177 51711 095 312 500 122580
Fokker-F-100 24452 6500 0 130000 0 0 133 104363 095 261 450 99,204
8737300 626822 5,000 0 100000 0 o 126 137099 095 291 466 106,724
B767-300 ER 158757 3200 0 64000 001 001 113 116860 095 355 568 158,205
A380-800 WV000 54310 400 0 8,000 035 039 115 145574 038 a2 5% 174171
A380-800WVO0OBelly (544310 400 0 8000 002 076 125 145574 057 72 B 174171
8777-300 263083 1,500 0 30000 062 062 119 129875 095 354 566 157.264

User Defined Aircraft Directory:
CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty

Change Aircraft Directory

jon: | Notes ~ User Informatior

Job Name: New Job 1

Structure: New Structure 1

Analysis Type: New Flexible

Analysis Run Time: 2024-01-30 09:15:41
Last Run: Thickness Design

Design Life = 20.0 Years

Total thickness to the top of the subgrade = 909mm

Save As PD

-10000

-7500

= Cumulative CDF

= A380-800 WV000 Belly

- B777-300

= A380-800 WV000

B767-300 ER

Fokker-F-100

5-30

- B737-300

-5000 -2500 0 2500 5000

Offset - mm

7500

10000




Structure Report

FAARFIELD 2.1.1 (Build 12/21/2023)

{9 Newlob [JOpen Job (F)New Structure [ Save Job [l Save s ave All X Close Job | User Defined Aircraft - ¥ Create & Batch Run Selection [[#]select All [ JpeSelect All PAVEAIR Access
=) ¥ creste B g5 O

Structure  Summary Report | Structure Report  CDF Graph [%] | Design Options
4 NewJob 1 Save As POF Calculate HMACDR: | No =
Job Information
Design Optiens " | Reduced Cross section: [ N0~
Surmmary Report Federal Aviation Administration FAARFIELD 2.1 Structure Report
4 Structures ) . Automatic flexible o
. FAARFIELD 2.1.1 (Build 12/21/2023) base design:
Structure Report
Slab Stress Displayed: | No v
Job Name: New Job 1
PCR Report Output fil No
. utput file: o
PCR Graph Structure: New Structure 1
Airport Master Record Analysis Type: New Flexible Units Metric .
Last Run: Thickness Design 2024-01-30 09:15: Allow Flexible
o Computation for Thick | Yes =
Design Life = 20 Years Overlays on PCC
Total thickness to the top of the subgrade = 909mm Compute ACRTor Al [Ng
Subgrade Categories
Show Advanced Optiens
Pavement Structure Information by Layer
Type Thickness Modulus cBR Poisson's il Setas Program || Reset Defauitto
(mm) (MPa) Ratio (MPa) Default Initial
1 P-401/P-403 HMA Surface 102 1,378.95 0 0.35 0
2 P-401/P-403 HMA Stabilized 127 2,757.90 0 0.35 0 Show/Hide Pavement Image
- (E=435.58MPa ]
0 Crshed Aggale T i ,.' 3 P-209 Crushed Aggregate 681 435.58 0 0.35 0
4 Subgrade 0 48.61 4.7 0.35 0
Change Pavement Graphics
Airplane Information User Defined Aircraft Directory:
CA\Users\David Bril\Documents
Gross Wt. Py — \My FAARFIELD\User Defined
(ke) p— Aircrafty
1 530 13,608 8,000 0 Change Aircraft Directory
2 Fokker-F-100 44,452 6,500 0
3 B737-300 62,822 5,000 0
plorer | YoAircraft @ Material 4 BIGZSI0IER (50 LD 0 Design Option: | Notes User Informatior
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Life/Compaction

(@ FAARFIELD 2.1.1 (Build 12/21/2023) - X
Q newson [Jopen sob @) New structure [ save sob @save as [@save s X Close Job | User Defined Aircraft - Create B e | Baich Run Selection :«mml r‘jheklenm\ | B raveaiRaccess @D rep M Reset X Exit u
Explorer =] Summary Report  Structure Report CDF Graph Design Options [x]
4 New Job 1 B
Structure Calculate HMACDF: | No
Job Information

Job Name: New Job 1 Life/Compaction Run Status | Gear| Structura *
Design Options B — Reduced Cross Section: | No -

Summary Report Structure Name: | New Structure 1 +| Include in Summary Report | | Add To Batch

4 Structures Automatic flexible

Pavement Layers . Yes
4 New Structure 1 7 base design:
Pavement Type: | New Flexible v
Structure Report -
P-401/P-403 HMA Surface Slab Stress Displayed: | No v
CDF Graph Material Thickness (mm) E (MPa) CBR
FCR Report 077 102
SCR Groh P-401/P-403 HMA Stabilized 127 Output file: W N
o -->|P-209 Crushed Aggregate 631
Airport Master Record Subgrade 47 nite e .
Allow Flexible
Computation for Thick | Yes v
“ > Overlays on PCC
Select As The Design Layer Delete Selected Layer Compute ACR for All | o ®
Subgrade Categories
Design Life (Years): 20
. . Show Advanced Options
Select “ Llfe/Com pactlon" The standard design life for pavement structure is 20 years (1 to 50 allowed).
Results
Calculated Life (Years): Total thickness to the top of the subgrade (mm);| 909 Set as Program || Reset Default to

T ; 3
NN N .
X7 //QI\\:,\\/,\\:/\\%;/\/ 2N Default Initial

Click “Run” to start Life and

Compaction requirements ShowHic Pavement Image
Traffic [*]f#] x

Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics

P GrossTaxi  Annual Annual Total CDF COFMaxfor o Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact User Defined Aircraft Directo
frplane Name Weight (k)  Departures  Growth (%) Departures  Contributions Airplane A0 (kpa) on Gear Width (mm)  Length (mm)  Area (mm?) v

s-30 13,608 8,000 0 160,000 0 0 0 S17.11 035 312 500 122580 CAsers\David Bril\Documents
- ; < - : * \My FAARFIELD\User Defined

Fokker-F-100 44,452 6,500 0 130,000 0 0 0 1043.63 095 281 450 99,204 Aircraft,

B737-300 62822 5,000 0 100,000 0 0 0 137099 085 291 466 106,724

B767-300 ER 158,757 3,200 0 64,000 0 0 0 116860 095 355 568 158205 Change Aircraft Directory

A380-800 WY000 544310 400 0 8,000 0 0 0 1455.74 038 372 596 174,171

A380-800 W00 Belly 544,310 400 0 8,000 0 0 0 1455.74 057 372 596 174,171 =

e o — = = = — e

Explorer | YoAircraft  @Material Design Option: | Notes User Informatior
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Life/Compaction

@ FAARFIELD 2.1.1 (Build 12/21/2023) - X
" @ Newson CJ0pen tob @) New structure [ sove job [save as [Ysove all X Close ob | User Defined Aircraft ¥ Create & g | Bateh hun Sefection [Bhsercctan [Cpeseiect an | B pavearmaccess P rep Mreser X bt u
Design Options [x]

Explorer =]

4 NewJob 1

Summary Report  Structure Report  CDF Graph

Job Name: New Job 1 Life/Compaction e .

Calculate HMA CDF: Yes v

Job Information

Design Options Reduced Cross Section: | No e

Summary Report Structure Name: | New Structure 1 ¥ | Include in Summary Report Add To Batch

New Flexible Analysis of New Struct@e 1 Completed
Run Time: 4 seconds
Sub CDF = 1.00; Life = 20.0 yrs;

HMACDF = 0.03

Automatic flexible
base design:

4
Structures Yes .

Pavement Layers

4 New Structure 1

Pavement Type: New Flexible -
Structure Report
COF Graph Material Thickness (mm) CBR siab St Displayed:
PCR Report P-401/P-403 HMA Surface 102

P-401/P-403 HMA Stabilized 127

PCR Graph

--»|P-209 Crushed Aggregate 631
it Mastr o Sagace w Status | Gear | Structure

Mew Flexible Analysis of New Structure 1 Completed

s et 2 Run Time: 4 seconds
The standard design life for pavement structure is 20 years (1 to 50 allowed). SU b {: DF - 1 -GD.: Llf’E‘ - ED.G }"TS.I

Results

Coteoted Lt sy | 209 o s o et ofthesbrace (509 HMA CDE = 0.03

Select As The Design Layer Delete Selected Layer

Pavement Life results

S —
Traffic [*]f#] x
Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics
P GrossTaxi  Annual Annual Total CoF CDF Maxfor oo Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact User Defined Aircraft Directo
frplane Name Weight (k)  Departures  Growth (%)  Departures  Contributions Airplane atio (kPa) on Gear Width (mm)  Length (mm)  Area (mm?) v
s-30 13,608 8,000 0 160,000 0 0 177 517.11 085 312 500 122,580 CAsers\David Bril\Documents
- / < : - : \My FAARFIELD\User Defined
Fokker-F-100 44,452 6,500 0 130,000 0 0 133 104363 095 281 450 99,204 Aircraft,
B737-300 62822 5,000 0 100,000 0 0 126 137099 095 291 456 106,724
B767-300 ER 158,757 3.200 0 64,000 001 0.01 1.13 1168.60 095 355 568 158.205 Change Aircraft Directory
A380-800 WY000 544310 400 0 8,000 035 039 115 145574 038 372 59 174171
A380-800 W00 Belly 544,310 400 0 8,000 002 076 125 145574 057 372 596 174471
B777-300 263,083 1,500 0 30,000 062 0.62 119 129875 035 354 566 157.264
PExplorer | oAircrait  @Material Design Option: | Notes User Informatior




Compaction Requirements

{© FAARFIELD 2.1.1 (Build 12/21/2023)

- X

Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@rep iereer Xext |

4 New Job 1
Job Information
Design Options
Summary Report
4 Structures
T —
Structure Report

e

Section Report >

Structure Summary Report  Structure Report  CDF Graph

Save As PDF

Subgrade Compaction Requirements

NonCohesive Soil

Design Options [x]

Calculate HMA CDF: Yes v

Reduced Cross Section: | No v

Automatic flexible

PCR Report
PCR Graph
Airport Master Record

Depth of compaction
from pavement surface (mm)

Percent Maximum Dry Density(%)

100 0-738

95 738 - 2202
90 2202 - 4042
85 4042 - 6075

Depth of compaction
from pavement surface (mm)

Percent Maximum Dry Density(%)

Cohesive Soil

Yes -
i base design:
Depth of compaction o )
e Critical Airplane for Compaction
Slab Stress Displayed: | No
= A380-800 WV000 Belly
0-1293 A380-800 WV000 Belly
Output file: No
1293 - 3133 /A380-800 WV000 Belly
3133 - 5166 A380-800 WV000 Belly
Units: Metric
Allow Flexible
Computation for Thick | Yes
i Overlays on PCC
Depth of i
pth of compaction Critical Airplane for Compaction
from top of subgrade (mm) Compute ACR for Al | No

95 0-706

90 706 - 1340
85 1540 - 2751
80 2751 - 3967

Subgrade Compaction Notes:

= A380-800 WV000 Belly

0-630 A380-800 WV000 Belly
630 - 1842 /A380-800 WV000 Belly
1842 - 3057 A380-800 WV000 Belly

1. Noncohesive soils, for the purpose of determining compaction control, are those with a plasticity index (PI) less than 3.

Subgrade Categories

Show Advanced Options

Set as Program
Default

Reset Default to

Initial

wplorer | YeAircraft  @Material

8 February 2024

2. Tabulated values indicate depth ranges within which densities should equal or exceed the indicated percentage of the maximum dry density as specified in item P-152.

3. Maximum dry density is determined using ASTM Method D 1557.

Show/Hide Pavement Image

Change Pavement Graphics

4. The subgrade in cut areas should have natural densities shown or should (a) be compacted from the surface to achieve the required densities, (b) be removed and replaced at

the densities shown, or (c) when economics and grades permit, be covered with sufficient select or subbase material so that the uncompacted subgrade is at a depth where the

in-place densities are satisfactory.

5. For swelling soils refer to AC 150/5320-6F paragraph 3.10.

NOTE:

User is responsible for checkina frost protection requirements.

FAARFIELD 2.1 Design Examples

B
7 5
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User Defined Aircraft Directory:

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

Design Option: | Notes  User Informatior
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Select “PCR” in the function drop-down box.

{© FAARFIELD 2.1 (Build 12/21/2023)
" Q newson [Jopen sob @) New structure [ save sob @save as [@save s X Close Job | User Defined Aircraft & Create B gy | Baich Run Selection :In(lAl\

(1] [ s o s e G , __ Click “Run” to execute PCR Computations

Job Name: New Job 1 ‘PR H Run Status | Gear | Structure
Design Options T — Reduced Cross Section: | No
Summary Report Structure Name: | New Structure 1 ] Include in Summary Report || Add To Batch
4 Struct Automatic flexible
ructires Pavement Layers base desion: Yes  ~
4 New Structure 1 ase design:
Pavement Type: | New Flexible O
Struct Rej t
ructure Report pya— - o Slab Stress Displayed: |No
CDF Graph laterial ickness (mm)
P-401/P-403 HMA Surf: 102
PCR Report /! urtace
P-401/P-403 HMA Stabilized 127 Output file: e o
PCR Graph
--»|P-209 Crushed Aggregate 681
Airport Master Record Subgrade e nite pP— .
Allow Flexible
Computation for Thick | Yes
Overlays on PCC
Select As The Design Layer Delete Selected Layer Compute ARfor All  [No
Subgrade Categories
Design Life (Years): 20 #/TC Ratio:| 1
Show Advanced Options
The standard design life for pavement structure is 20 years (1 to 50 allowed).
Results
Calculated Life (Years): | 20.0 Total thickness to the top of the subgrade (mm): (909 Set as Program || Reset Default to

Default Initial

Show/Hide Pavement Image

Traffic [*]f#] x

Stored Aircraft Mix | BKK Bxample N Save Aircraft Mix to File Clear Al Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics

P GrossTaxi  Annual Annual Total COF COFMax o TirePressure PercentGW TieContact Tire Confact Tire Contact  ACRThi User Defined Aircraft Directo
frplane Name Weight (kg) Departuras  Growth (%) Departures  Contributions for Airplane A epa) onGear  Width (mm) Length (mm) Area (mm?) © v

s-30 13,608 8,000 0 160000 0 0 0 S17.11 035 312 500 122580 0 CAsers\David Bril\Documents
- ; < - - * \My FAARFIELD\User Defined

Fokker-F-100 44,452 6,500 0 130000 0 0 0 1043.63 095 281 450 99,204 0 Aircraft,

B737-300 62822 5000 0 100000 0 0 0 137099 085 291 466 106,724 0

B767-300 ER 158757 3,200 0 64,000 0 0 0 116860 095 355 568 158205 0 Change Aircraft Directory

A380-800 WY000 544310 400 0 8,000 0 0 0 145574 038 372 596 174171 0

A380-800 WY000 Belly 544310 400 0 8,000 0 0 0 145574 057 372 595 174471 0 =

e i -~ e = = —r— - e =

PExplorer | oAircrait  @Material Design Option: | Notes User Informatior

77\ Federal Aviation
8 February 2024 e’/ Administration
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Results of PCR
computations

- X

" Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI rDDeSeIEEIAI\ | B raveaiRaccess

@rep iereer Xext |

]

Explorer
4 New Job 1
Job Information
Design Options
Summary Report
4 Structures
4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record

Explorer | YeAircraft  @@Material

Summary Report  Structure Report  CDF Graph

Design Options

Job Name: New Job 1

Structure Name: | New Structure 1
Pavement Layers

Pavement Type: New Flexible

PCR

| Include in Summary Report

Run

Add To Batch

Material Thickness (mm) CBR
P-401/P-403 HMA Surface 102
P-401/P-403 HMA Stabilized 127
--»|P-209 Crushed Aggregate 681
Subgrade 47

Design Life (Years): 20

Results

Calculated Life (Years):

Select As The Design Layer

Delete Selected Layer

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

P/TC Ratio:| 1

Total thickness to the top of the subgrade (mm):|909

Calculate HMA CDF:

Status | Gear | Structure
Reduced Cross Section: | No -

PCR Calculation of New Structure 1 Completed

Run Time: 12 seconds

PCR = 850/F/D/X/T

PCR Calculation of Mew Structure 1 Completed

Run Time: 12 seconds
PCR. = 850/F/D/X/T

Units: Metric v

Allow Flexible

Computation for Thick | Yes
Overlays on PCC
Compute ARfor All  [No

Subgrade Categories

Show Advanced Options

Reset Default to
Initial

Set as Program
Default

Show/Hide Pavement Image

[k x

AA380-800 WV000 Belly 544310

Traffic
Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics
P GrossTaxi  Annual Annual Total COF COFMax o TirePressure PercentGW TieContact Tire Confact Tire Contact  ACRThi User Defined Aircraft Directo

frplane Name Weight (kg) Departuras  Growth (%) Departures  Contributions for Airplane A epa) onGear  Width (mm) Length (mm) Area (mm?) ©) v
s-30 13,608 8,000 0 160000 0 0 37 S17.11 035 312 500 122580 421 CAsers\David Bril\Documents
- ; < g - - * \My FAARFIELD\User Defined

Fokker-F-100 44,452 6,500 0 130000 0 0 207 1043.63 0.956 281 450 99,204 643 Aircraft,
B737-300 62822 5,000 0 100000 0 0 218 137099 008 291 466 106,724 699
B767-300 ER 158757 3200 0 64,000 0 0 113 116860 0.924 355 568 158205 805 Change Aircraft Directory
A380-800 WY000 544310 400 0 8,000 0.36 04 1.19 1455.74 038 372 5% 174,171 960
400 0 8,000 0.02 076 1455.74 372 596

057

174171 0 -

Notes User Informatior

Design Options
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PCR Report

(@ FAARFIELD 2.1.1 (Build 12/21/2023) -

@ newson Eopen ob D ew swuctre [Plsave oo save as [@ysave st X Ciose ob | User Defned At . creae 4 g | Bach Run Selection. [Zsetectan [Coeseiectan | ] ravean access @rep iereer Xext |

5

4 NewJob 1 =

Save As PDF -

Job Information s

z

Design Options Maximum number of wheels per gear = 6 & §

Summary Report £

CDF =0.980 g

4 Structures K

4 New Structure 1 At least one aircraft has 4 or more wheels per gear.

Structure Report
CDF

Results Table 1. Input Traffic Data

PCR Graph
Airprt Master Record Aircraft Name S L Percent Gross Weight JEGRISS Annual Departure 20 Years Coverage
(kg) (MPa)
1 530 13,608 95.00 517.11 8,000 43,206
2 Fokker-F-100 44,452 95.60 1,043.63 6,500 62,737
3 B737-300 62,822 90.80 1,370.99 5,000 45,957
4 B767-300ER 158,757 92.40 1,168.60 3,200 56,882
5 A380-800 WV00O0 544,310 38.00 1,455.74 400 6,721
6 A380-800 Wv000 Belly 544,310 57.00 1,455.74 400 9,115
7 BI77-300 263,083 94.80 1,298.75 1,500 35,719

Results Table 2. PCR Value

“ Critical aircraft Total equiv. departures Max allowable Gross Weight of critical aircraft (kg) ACR Thick at max. MGW (mm) PCR/F/D
1 18 961

A380-800 WV000 5 544,954 847.8

Results Table 3. New Flexible ACR at Indicated Gross Weight and Strength

Gross Weight Tire Pressure

Aircraft Name Percent Gross Weight on Main Gear ACR Thick (mm) (D) ACR/F/D

(kg) (MPa)

1 S-30 13,608 517.11 113.9
2 Fokker-F-100 44,452 95.6 1,043.63 314.6
3 B737-300 62,822 90.8 1,370.99 382.9
4 B767-300 ER 158,757 92.4 1,168.60 543.8
5 A380-800 WV000 544,310 95 1,455.74 845.7
wplerer | YRAircraft Material 6 B777-300 263,083 94.8 1,298.75 727.2 M
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PCR Graph

@ FAARFIELD 2.1.1 (Build 12/21/2023) - X
‘ Q New o CJOpen sob (D New tructure [ save oo [ seve as [Ysave Al X Close o | User Defined Aircraft  Create: B g | Batch fun Selection [[Z]setectan [Clpesetectan | B pavear ccess @ el Meser X et u
Explorer =] Structure Summary Report  Structure Report CDF Graph  PCR Report Design Options [ x
4 NewJob 1 Save As PDF Calculate HMACDF: | Yes  ~
Job Information
Desapontions 1| Reduced Cross Section: [N ~
Summary Report New Job 1: New Structure 1
4 Structures Automatic flexible Yes .
4 New Structure 1 900 9000 base design:
847.8/F/D
Structure Report Slab Stress Displayed: |No
CDF Graph - 8000
PCR Report Output file: No i
TR Record 7o Units: Metric v
6000 Allow Flexible
Computation for Thick | Yes v
N . _ g Overlays on PCC
* Black horizontal line represents : Laom 2 Compute AR rsn [
e - Subgrade Categories
g &
PCR. . :
@ L4000 2 Show Advanced Options
& £
< <
.
* Blue vertical bars represent om0
Default Initial
ACR of individual aircraft. oo
Show/Hide Pavement Image
* PCRis just sufficient to allow 100
unrestricted operations, s Dfied Acrtt Dirctry
. . . 0 CUsers\David Bril\Documents
\My FAARFIELD\User Defined
consistent with thickness
= Change Aircraft Directory
design.
| Aircraft
imExplorer | YoAircraft  @@Material Design Option: | Notes  User Informatior
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Airport Master Record

. =
@ w11 U.S. ai rpo rts use this
@ Newsoo CJopen tob (D) New siructure. [ save sob save as [save &l X Closesob | User Defined Airsraft & Create B e | Baich Run Seiection ““‘“' r‘j“‘*'gf“" | B pavearmaceess - -

Save As PDF

Structure  Summary Report  Structure Report  CDF Graph  PCR Report PCR Graph Airport Master Record u ]
prmn Intormation to popuiate the

Job Information

Design Options |

Summary Report

Federal Aviation Administration FAARFIELD 2.1 Airport Master Record

Airport Master Record (AMR)

4 Structures FAARFIELD 2.1.1 (Build 12/21/2023) base d
ase design:

4 New Structure 1

Struct R rt
ructure Repor Slab Stress Displayed; |No v

CDF Graph RUNWAY DATA
PCR Report
Job Name: New Job 1 Output file: No v
PCR Graph
Airport Master Record Structure: New Structure 1

Units: Metric v

Allow Flexible
Computation for Thick | Yes v
Overlays on PCC

Gross Weight (In THSDS) Compute ARfor Al [No

Subgrade Categories

356 120 Show Advanced Options
6D 250
Set as Program || Reset Default to
372D 352 Defaut Initial
38 2D/2D2 Bo4

Show/Hide Pavement Image

Change Pavement Graphics
39 PCR 850/F/D/X/T User Defined Aircraft Directory:

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

wplorer | YeAircraft  @Material Design Option: | Notes  User Informatior

77\ Federal Aviation
7 Administration

o

&
NCISTRES




P-501 PCC Surface | T=14.0 inches

Rigid Pavement Design Example Using
FAARFIELD 2.1
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Typical Rigid Pavement

SEE |= RUNWAY WIDTH - SEE
BEHES NOTE 4
EDGE L
DRAIN
ZARAV Za
X2 Pec surFace ! 7
Ak } 2
% BASE® %
X \¢ STABILIZED ¢ 7
QLAY SO0-9-0 SRR DRAINAGE S Siieai i it A A g 2
N AN e $ ] VAT St N \/
& JX§ BASE N
= AN
N N
N\ SUB BASE WA
YN R A A P N
N R RGN 8 srren ; N4
A A A A A A S L A N A N N A A A A A AN AN OANANANAY NANEN
SEPARATION FABRIC 7_} PCC SURFACE
A-A (NOT TO SCALE)
NOTES:
1. RUNWAY, TAXIWAY AND SHOULDER WIDTHS; TRANSVERSE 5. WHEN REQUIRED, SEE PARAGRAPH 3.5.
SLOPES, ETC. PER AC 150/ 5300-13, AIRPORT DESIGN
6. LOCATION AND NEED FOR DRAINAGE LAYER AS
2. SURFACE, BASE, PCC, ETC. THICKNESS PER AC 150/5320-6. RECOMMENCED BY GEOTECHNICAL AND PAVEMENT
ENGINEER.
3. STABILIZED BASE, BASE AND SUBBASE MINIMUM
12 INCHES [30CM] UP TO 36 INCHES [90 CM] BEYOND 7. WHEN RECOMMENDED BY GEOTECHNICAL AND PAVEMENT
FULL STRENGTH PAVEMENT. ENGINEER.

4. CONSTRUCT A 1.5 INCH [4 CM] DROP BETWEEN PAVED
AND UNPAVED SURFACES.

%\ Federal Aviation
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Rigid Pavement Design in FAARFIELD

 Considers only one mode of failure for rigid
pavement, bottom-up cracking of the concrete slab.

« Cracking is controlled by limiting the horizontal
stress at the bottom of the concrete slab.

 The rigid pavement design model does not
explicitly consider failure of subbase and subgrade
layers.
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Rigid Pavement Failure Model

« FAARFIELD rigid failure model:

120
F'! — -
DF 'bd < logCt (1-a)ad —be)+be
(I—a)d—-b)+Fb (I—a)d—-b)+Fb 100
where: 80
SCI =ax100 0<a<l1 5
(72]
DF = design factor = R/o
R = concrete flexural strength (ASTM C78) 40 -
o = max. computed tensile stress
— 20
C = coverages
F! = compensation factor for stabilized base 0

a, b, ¢, d = parameters determined by full-scale test

 DF is linear in log(C).

Coverages to first crack

60 -

C;o — Design Failure

i - (about 2 slabs exhibit

a through crack)

log(C) C, / C;

Coverages to complete failure
shattered slabs
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Concrete Flexural Strength

« Design flexural strength between 600 and 750 psi (4.14 to 5.17
MPa) is recommended for most airfield applications.

« Avoid design flexural strengths higher than 750 psi (5.17
MPa), unless it can be shown that higher strength mixes are
produced by normal methods using local materials, i.e.,
without relying on excessive cement contents or additives
likely to negatively impact durability.

 The strength used in thickness design is different than the
strength used for material acceptance in P-501.

— Design strength can be 5% higher than specified 28-day strength.
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Subgrade Modulus

FAARFIELD 2.0 conversion formula
- FAARFIELD automatically converts 400 4
k to E, and vice-versa.

e The conversion formula
implemented in FAARFIELD 2.0 is: 200

250 +

k= 28.6926 x CBRO-7788

where: CBR=E/ 1500 FAARFIELD 1.3 and earlier

(E in psi, and k in psi/inch).

50

; CBR
« Compared to the earlier formula: 0 , .
T , 0 5 10 15 20
— Improved agreement with field correlations By Dinaiamin 5
— less conservative when converting from * ERDC Proposed update
CBR data ------ k. FAARFIELD conversion == == k PCA Conversion

Administration
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Rigid Pavement Design Example

A rigid pavement is being designed for a new runway at a commercial airport in Washington, D.C. Based on the
information obtained from the Airport Master Plan, the new runway is expected to handle the traffic mix presented in
Table 1. Eight soil borings were performed for this project, the results of which are presented in Table 2. The specified

28-day strength (ASTM C78) is 4.6 MPa. . . L .
Table 2. Soil boring results for rigid pavement design example.

Table 1. Aircraft traffic mix for rigid pavement design example. Boring ucsc Moisture | Optimal | Dryunit | Water CBR, %
No. Soil Content, MC, % weight, Table
Aircraft Departure Arrival Annual Type % kN/m? Depth, m
oienple) || ks L] PerE s B-1 sc 122 104 2026 3 10.6

S-30 Loeut U £ B-2 sC 144 122 1957 3 7.2
Fokker F-100 44,452 34,019 6500 B O e 8.4
S — e 20 B4  CL 158 135  18.88 2.0 6.3
B767-300ER 158,757 131,541 3200 EEEE 1 | | 48
el Sl SUtEL ezl AL B-6 cL 16.2 138 1896 1.7 5.9
B777-300 263,083 237,682 1500 EE 1 | 45

B8  CL 142 128 2014 18 6.4

Same as flexible example! Average: | | | | [
S Doviaton: | | | | |
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Rigid Pavement Design Example

Boring ucsc Moisture Optimal Dry unit Water CBR, %
No. Soil Content, MC, % weight, Table

Type % kN/m3 Depth, m
B-1 SC

12.2 10.4 20.26 3 10.6

1.  What do the soil boring results tell us about the in-
situ soil properties? What subgrade support value do
you recommend for design?

Mean CBR - 6.7 Standard Deviation — 2.04

Design CBR - 4.7 Esc ~ 47 MPa (10 CBR) B-2 SC 144 122 1957 3 7.2
1.  What type and thickness of base/subbase materials B-3 sC 16.5 9.6 2080 2.5 8.4
do you recommend? Are positive drainage features
required? B-4 CL 15.8 13.5 18.88 2.0 6.3
2.  What flexural strength of concrete would you use for B-5 CL 17.0 14.5 19.24 24 4.8
the design’? . B6  OL 162 138 1896 1.7 5.9
AC 150/5320-6G allows 5 percent above specified 28-
day strength for design. B-7 CL 16.8 12.6 19.48 1.4 4.2
Given 28-day strength = 4.6 MPa, the allowable design B-8 CL 14.2 12.8 20.14 18 6.4

strength is 1.05 x 4.6 = 4.83 MPa.

Use 4.8 MPa in the FAARFIELD design. | Average: | 154 | 124 | 196 |23 |67 |
1.  Should the pavement be designed for aircraft arrival Std. Deviation: 1.7 . . mm

or departure weights? What is the required flexible
pavement thickness for the runway? What is the most
demanding aircraft?
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Creating/Naming a Structure

{© FAARFIELD 2.1.1 (Build 12/21/2023) -

X
@ Newsoo CJopen tob (D) New siructure. [ save sob save as [save &l X Close o | User Defined Airsraft & Create B e | Baich Run Seiection [@setectan [Coesetect an | B pavearaccess @D rep M Reset X Exit u
Explorer =] Design Options [x]
. 4 NewJob 1 Ye -
Click on “New Structure” : swucre Cacme A COR | Vs
Job Information
Thicke D - Struct -~
Design Options Job Name: New Job 1 \ckness Desion Run Status | Gear| Structure Reduced Cross Section: | No  ~
Summary Report Structure Name: | Rigid Example] ] Include in Summary Report [ | Add To Batch
4 Struct Automatic flexible
ructres Pavement Layers g, Yes -
4 New Structure 1 o
Pavement Type: -
Struct R rt
ructure Repo pya— - oo Slab Stress Displayed: |No
CDF Graph ateria ickness (mm) (MPa) _
To begin select a Pavement Type
PCR Report
Output file: No -
PCR Graph

Airport Master Record

Enter Structure Name” i :

4 Rigid Example
Structure Report Allow Flexible

CDF Graph Computation for Thick | Yes

Overlays on PCC

PCR Report
PCR Graph Select As The Design Layer Delete Selected Layer Compute ARfor All  [No
Subgrade Categories

Airport Master Record Design Life (Years):| 20

Show Advanced Options
The standard design life for pavement structure is 20 years (1 to 50 allowed).

Results
Calculated Life (Years): Total thickness to the top of the subgrade (mm): 0 Set as Program || Reset Default to
Default Initial
Copy Structure to Clipboard v
Show/Hide Pavement Image
Traffic [*]f#] x
Stored Aircraft Mix © Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics
P GrossTaxi  Annual Annual Total CoF CDF Maxfor oo Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact User Defined Aircraft Directo
frplane Name Weight (k)  Departures  Growth (%)  Departures  Contributions Airplane atio (kPa) on Gear Width (mm)  Length (mm)  Area (mm?) v

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

Explorer | YoAircraft @ Material

Design Option: | Notes  User Informatior
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Select Pavement Type

Select “Thickness Design”

@ FAARFIELD 2.1.1 (Build 12/21/2023) -

Q newson [Jopen tob (@) New structure. [ save job @ save as [gsave a1 X close tob | User Defined Airraft & Creste B g | Batch Run Selection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

X
@D rep M Reset X Exit u

Explorer =] Design Options [x]
Se|eCt Pavement 4 NewJob 1 — Calculate HMACDFR: | Yes
Job Information
“ [Pt
Job Name: Thickness D e Status | Gear | Struct .
Type as “New R|g|d Design Options o Name: New Job 1 \ckness Desion Run atus | Gear] Smcture Reduced Cross Section: |Ne =
Summary Report Structure Neme: | Rigid Example ] Include in Summary Report || Add To Batch
4 Structures pavement Layers Automatic flexible R
4 New Structure 1 base design:
Pavement Type: | New Rigid T
Default pavement - st s Dl [No
structure details in CDF Graph Material Thickness (mm)  E (MPa) KONmPS) R e : LT
PCR Report -->|P-501 PCC Surface 356 .48 . < . ~ Output file: No M
table PCR Graph P-401/P-403 HMA Stabilized 127 < S )
Airport Master Record P-203 Crushed Aggregate 152 A N a - ~ Units: Metric =
4 Rigid Example Subgrade 10342 168 )
Structure Report - - = ~ = S he? Allow Flexible
CDF Graph . Computation for Thick | Yes v
H Overi pCcC
Default pavement life s o
PCR Graph Select As The Design Layer Delete Selected Layer Compute ACRfor Al [No

(20 years)

Airport Master Record

Design Life (Years): | 20

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

Subgrade Categories

Show Advanced Options

Results 7
1 _ _— —— &’::f::"-\ -
N RIG G OY LL Y YL LGL L,
Calculated Life (Years): Total thickness to the top of the subgrade (mm):|635 R R R R R RIIRRRNN Set as Program || Reset Default to
R R R R R
A A A AN "
AL LLLL: Default Initial
NN

structure for “New
Rigid” type

2

Traffic

[ x

Show/Hide Pavement Image

Stored Aircraft Mix : Save Aircraft Mix to File Clear Al Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics
GrossTai  Annual Annul Total coF COF Max for Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact ,
LR E Weight (kg) ~ Departures  Growth (%)  Departuras  Contributions Airplane GHER s (kPa) on Gear Width (mm)  Length (mm) Area (mm?) DserDennediingatt Bi=ceory;

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

Explorer | YeAircraft  @@Material

Design Option: | Notes  User Informatior
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Creating Aircraft Traffic Mix

{© FAARFIELD 2.1.1 (Build 12/21/2023)

- X

‘_ Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@D rep M Reset X Exit u

Explorer
4 New Job 1

Job Information

Several ways to add aircraftto =

the traffic table: cure 1

* Pick aircraft from the library. =™
Double click on the aircraft o

name or drag/drop.

rt Master Record

» Select a stored aircraft mix e
ure Report

from the drop-down. gt

PCR Graph

Airport Master Record

Select an aircraft to
display gear geometry.

Explorer | YeAircraft  @@Material

- [

Structure 1 %

Job Name: New Job 1 Thickness Design . Run Status Gear | Structure -
Airplane: B777-300 (I 3

Structure Name: | Rigid Example ] Include in Summary Report || Add To Batch frplane: B77 6350 (Millimeters)

Pavement Layers

PavementType: | New Rigid -
21
Material Thickness (mm)  E (MPa) kMnymnz) R
(MPa)

- |P-501 PCC Surface 356 448

P-401/P-403 HMA Stabilized 127 @

P-209 Crushed Aggregate 152 [ I ] [ I

Subgrade 10342 168

'y Py
=8 Vi 2117 2117 a2y .

Select As The Design Layer Delete Selected Layer a7
Design Life (Years): 20
The standard design life for pavement structure is 20 years (1 to 50 allowed). 433
Results
Calculated Life (Vears): Total thickness to the top of the subgrade (mm); 635
-6250
Copy Gear to Clipboard v

Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear Al Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File

e GrossTaxi  Annual Annual Total coF COFMaxfor o TirePressure  Percent GW  Tire Contact  Tire Contact ~ Tire Contact
Weight (kg)  Departures  Growth (%)  Departures  Contributions Airplane (kPa) on Gear Width (mm)  Length (mm) Area (mm?)

s-30 13,608 8,000 160,000 o o 517.11 095 312 500 122.580

Fokker-F-100 44,452 6,500 0 130,000 o 0 o 1043.63 095 281 450 99,204

B737-300 62,822 5,000 0 100,000 o 0 o 137099 095 291 466 106,724

B767-300 ER 158,757 3.200 0 64,000 0 0 0 116860 095 355 568 158205

A380-800 WY000 544310 00 0 8,000 0 0 0 1455.74 038 372 596 174171

A380-800 WV000 Befly. 544310 400 0 5,000 0 0 0 1455.74 057 372 596 174,171

G - 150 [0 oo — o o o Tsars_oss )

Design Options [x]
Calculate HMA CDF: Yes -
Reduced Cross Section: | No

Automatic flexible
base design:

Yes v

Slab Stress Displayed; |No v

Output file: No v

Units: Metric v

Allow Flexible
Computation for Thick | Yes v
Overlays on PCC

Compute ACR for All [y
Subgrade Categories

5

Show Advanced Options

Reset Default to
Initial

Set as Program
Default

Show/Hide Pavement Image

Change Pavement Graphics

User Defined Aircraft Directory:

CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

Change Aircraft Directory

Design Option: | Notes  User Informatior
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Modify Default Layer Properties

- X
| @ e s

{© FAARFIELD 2.1 (Build 12/21/2023)
" @ Newson Jopen tob (D new siructure [ save sob Bsave s [save s X Cioseso | User Defined Aicraft & Creste B g | Baf

pions

4 NewJob 1 ®
Structure lste HMA CDF: Yes
Job Information
Job Name: New Job 1 Thickness Design e
Desion Options ced Cross Section: |[No  ~
§ P-501 PCC Surface |
Summary Report Structure Name: | Rigid Example +| Include in Summary Report Ad,
4 Struct - atic flexible
ructures Pavement Layers Lo X s < esion Yes v

4 New Structt 1
ew Structure Pavement Type:  New Rigid - e '

Structure Report
P ktress Displayed: | N

CDF Graph Material Thickness (mm) E (MPa) k (MN/m~ o rh : . ‘ : 3 T A Enter the modulus Value

= o ¢ PaN o
PCR Report -->|P-501 PCC Surface 356 3 d - h : o . b d d [ C B R
PCR Graph P-401/P-403 HMA Stabilized 127 A ) B 2 asea on es'gn
Airport Master Record P-209 Crushed Aggregate 152 oy - L o A4 B - ~ ~ 3 Metric ( )
4 Rigid Example Subgrade 253 g S ; - 47 M Pa .

ST T e « FAARFIELD computes

COF Graph = station for Thick | Ye .
P-401/P-403 HMA Stabilized T=127 mm E=2,757.90 MPa ays on PCC an equ|va|ent k_value
PCR Report
Select As The Design Layer Delete Selecte ute AR for Al [ | . .
PCR Graph
o Cotegories using the conversion

Airport Master Record

Desgn Ut e 20 formula

N - = Show Advancg#pt .

The standar sign e o vt rucur 20 (11950 3hoved D e oy e Tlszmn ERIT L e ’

Results

Calculated Life (Years): Total thickness to the top of the subgrad (mm| rogram || Reset Default to

& & D Default Initial
Subgrade k=25.3 MN/m~*3 E=47.00 MPa
how/Hide Pavement Image
Traffic
Stored Aircraft Mix | BKK Bxample - P — hange Pavement Graphics
GrossTai  Annual Annul Total coF COF Max for Tire Pressure  Percent GW  Tire Contact Tire Contact  Tire Contact ,
LR E Weight (kg) ~ Departures  Growth (%)  Departuras  Contributions Airplane GHER s (kPa) on Gear Width (mm)  Length (mm) Area (mm?) DserDennediingatt Bi=ceory;
30 13,608 8,000 0 160,000 0 0 s17.11 085 312 500 122,580 Ctsere\David BalfBocuments
= : A : - - \My FAARFIELD\User Defined

Fokker-F-100 1252 6500 0 130,000 0 0 0 104363 095 281 50 99,204 Aircraf,

8737-300 62822 5,000 0 100,000 0 0 0 137099 095 291 1466 106,724

B767-300 ER 158,757 3200 0 64,000 0 0 0 116860 095 355 568 158.205 Change Aircraft Directory

A380-800 WY000 544,310 400 0 8,000 0 0 0 1455.74 038 372 596 174171

A3B0-800 WY000 Belly 544310 400 0 3,000 0 0 0 1455.74 057 174471

B777-300 263,083 1.500 0 ____

PEsplorer | Feircraft  @Material Design Option: | Notes  User Informatior




Modify Default Layer Properties

(@ FAARFIELD 2.1.1 (Build 12/21/2023) - X
‘ @ Newson CJopen tob (D) New siructure. [ save sob save as [gsave &l X Close o | User Defined Airsraft - & Create B e | Baich Run Seection) Jp MevReser X e L—,‘
Explorer =] x
4 New Job 1 Ve -
Job Information
P-501 PCC Surface T=356 mm
Design Options Job Name: New Job 1 Thickness Design @ Run _ - ‘ Lon: | No °
Summary Report Structure Name: | Rigid Example +| Include in Summary Report Add To Batch ) : T : o q’.
4 Struct : =
ructires Pavement Layers = - . : Yes  ~
e v
4 New Structure 1 Pavement Type: | New Rigid - :
Structure Report - ’ . X . . [No .
CDF Graph Material Thickness (mm) € (MPa) K (MN/mA3) fMP ) = = S o % = S o
al .
PCR Report -.»|P-501 PCC Surface 356 4.8 A ) B 2 No -
PCR Graph P-306 Lean Concrete 127 o Evd - = i - ~ L~ a
Airport Master Record P-209 Crushed Aggregate 200 5 . . . . . = "
4 Rigid Example Subgrade 47.00 253 = 5
P-306 Lean Concrete T=127 mm E=4,826.33 MPa
Structure Report
CDF Graph ek [Yes -
PR repor Select Base & Subbase
Select As The Design Layer Delete Selected Layer I No .
PCR Graph P-209 Crushed Aggregate T=200 mm E=517.11 MPa s tvpe and thickness
Airport Master Record y
Design Life (Years): 20
2d Options
The standard design life for pavement structure is 20 years (1 to 50 allowed)
Results
Calculated Life (Years): Total thickness to the top of the subgrade (mm);|683 NN AN SN /BTN /BTN, SN e S N\ ) Reset Default to
= A VT 20 Initial
ement Image
Traffic &
) IR
i i RN Z
Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Alrcrart from Lis Remove belected Alrcralt rom Structure | | Delete Arcrart MIx File Se ravetient Graphics
irpiane GrossTai  Annual Annual Total CDF COF Max for oo Tire Pressure  Percent GN Tire Contact  Tire Contact  Tire Contact User Defined Aircraft Directo
frplane Name Weight (k)  Departures  Growth (%)  Departures  Contributions Airplane atio (kPa) on Gear Width (mm)  Length (mm)  Area (mm?) v
5-30 13,608 8,000 0 160,000 0 0 517.11 035 312 500 122.580 CAsers\David Bril\Documents
= ; = - = \My FAARFIELD\User Defined
Fokker-F-100 44,452 6,500 0 130,000 0 0 0 104363 095 281 450 99,204 Aircraft,
8737-300 62,822 5,000 0 100,000 0 0 0 137099 095 291 456 106,724
B767-300 ER 158,757 3.200 0 64,000 0 0 0 1168.60 095 355 568 158,205 Change Aircraft Directory
A380-800 WY000 544310 400 0 8,000 0 0 0 145574 038 372 59 174171
A380-800 W00 Belly 544,310 400 0 8,000 0 0 0 145574 057 372 596 174471
B777-300 263,083 1,500 0 30,000 o Jo  Jo 9875 Joos | 157.264
mExplorer | YoAircraft  @Material Design Option: | Notes User Informatior
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Modify Default Layer Properties

{© FAARFIELD 2.1.1 (Build 12/21/2023)

|¢ @ ewsob T opensob @ ew stucture [ save soo (B soves [gsave s X Close o | User Defned Arcraft - Create B g | Batch fun S

Explorer
4 New Job 1

Job Information

Airport Master Record

-l [

-
(D rep M Reset X

P-501 PCC Surface | [T=356 mm

Change flexural
strength from default
value to R =700 psi
(as determined on a
previous slide).

Design Life (Years): 20

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

Results

Calculated Life (Years):

Total thickness to the top of the subgrade (mm);|683

Design Options Job Name: New Job 1 LR - Run o s Section: [No  ~
Summary Report Structure Name: | Rigid Example ] Include in Summary Report || Add To Batc N LN
4 Structures Pavement Layers ~ ' ~ - e Yes  ©
# New Structure 1 Pavement Type: | New Rigid - :
Structure Report o = i) - i < = A Mosyes [No "
CDF Graph Material Thickness (mm) E (MPa) k (MN/mA3) FMP . B .
PCR Report -->|P-501 PCC Surface 356 = 5 ) No v
PCR Graph P-306 Lean Concrete 127 i o = o = it o
Airport Master Record P-209 Crushed Aggregate 200 51 i Metric v
4 Rigid Example Subgrade 47.00 253 P-306 Lean Concrete T=127 mm E=4,826.33 MPa
Structure Report
CDF Graph VCci:r Thick | Yes v
PCR Report
PCR Graph Select As The Design Layer Delete Selected Layer [ P-209 Crushed Aggregate T=200 mm E=517.11 MPa for Al | No v
egories

dvanced Options

Reset Default to

Traffic

N R N
AU AN AN ONN N
R LR L LRI 202,

N NN N K TR
A A D

R

Initial

X
A \\ He Pavement Image
A

Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics

e GrossTai  Annual Annual Total CDF COFMaxfor o TirePressure  Percent GW  Tire Contact  Tire Contact ~ Tire Contact User Defined Ancraft Directory
Weight (kg)  Departures  Growth (%)  Departures  Contributions Airplane (kPa) on Gear Width (mm)  Length (mm) Area (mm?)

$-30 13,608 8,000 0 160.000 0 0 517.11 095 312 500 122,580 C\Users\David BrillDocuments

- - - \My FAARFIELD\User Defined

Fokker-F-100 44,452 6,500 0 130.000 0 0 0 1043.63 0.95 281 450 99,204 Aircrafty

B737-300 62,822 5,000 0 100,000 0 0 0 1370.99 0.95 291 466 106,724

B767-300 ER 158,757 3.200 0 64,000 0 0 0 1168.60 095 355 568 158,205 Change Aircraft Directory

A380-800 WY000 544310 400 0 8,000 0 0 0 145574 038 372 59 174171

A380-800 W00 Belly 544,310 400 0 8,000 0 0 0 145574 057 372 596 174471

(e777300 _______ REEIGE 1.500 0 oo __Jo_____Jo______Jo______Jiossvs __Joos ___Jss4 _Jse6 __Jisvoea ]

Explorer | YeAircraft  @@Material Design Option: | Notes  User Informatior
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Run Pavement Thickness Design

* Click “Run” to start pavement

{© FAARFIELD 2.1.1 (Build 12/21/2023)

(149 ot =l pensots @ ew st R sove oo v gy A cncso s D Aty st Bt Sl [zt [ ostec [ rvemaces thickness design.
o [l * While the design is running,
Al — ] the clock will advance.
Design Optiors Job Name: | ew oo 1 WIS Cancel || sttus | Gear | Structure ) * Rigid designs take longer
o R pidTotch | New R effiodfampesonet than flexible designs. Be
# e Stutue | : patient!

PavementType: | New Rigid

Summary Report Structure Name: | Rigid Example +| Include in Summary Report

Structure Report

R
CDF Graph Material Thicka £ (MP: K (MN/m~3)
P stens ickness (mm)  E (MPa) MN/MA3) - pg) Running Time : 00:01:05
PCR Report --»|P-501 PCC Surface 356 4.80 Output file: hlo N
PCR Graph P-306 Lean Concrete 127
Airport Master Record P-209 Crushed Aggregate 200 Units: Metric -
4 Rigid Example Subgrade 253
Structure Report Allow Flexible
COF Graph Computation for Thick | Yes v
Overiays an PCC
PCR Report
PCR Graph Select As The Design Layer Delete Selected Layer Compute ACRfor Al [No
Subgrade Categories
Airport Master Record Design Life (Years):| 20
Show Advanced Options
The standard design life for pavement structure is 20 years (1 to 50 allowed)
Results
Calculated Life (Years): Total thickness to the top of the subgrade (mm}:|683 Set as Program || Reset Default to

Default Initial

Show/Hide Pavement Image

Traffic [*]f#] x

Stored Aircraft Mix | BKK Bxample N Save Aircraft Mix to File Clear Al Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics

P GrossTaxi  Annual Annual Total CoF CDF Maxfor oo Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact User Defined Aircraft Directo
frplane Name Weight (k)  Departures  Growth (%)  Departures  Contributions Airplane atio (kPa) on Gear Width (mm)  Length (mm)  Area (mm?) v

s-30 13,608 8,000 0 160,000 0 0 0 517.11 085 312 500 122,580 CAsers\David Bril\Documents
- / < - : \My FAARFIELD\User Defined

Folder-F-100 44,52 6500 0 130,000 0 0 0 104363 095 281 450 99,204 Aircraft,

B737-300 62822 5000 0 100,000 0 0 0 1370.99 095 291 456 106,724

B767-300 ER 158,757 3.200 0 64,000 0 0 0 1168.60 095 355 568 158.205 Change Aircraft Directory

A380-800 WV000 544310 400 0 8,000 0 0 0 1455.74 038 372 596 174,171

A380-800 WV00O Belly 544,310 400 0 8,000 0 0 0 1455.74 057 372 595 174,471

B777-300 263,083 1,500 0 30,000 0 0 0 1298.75 095 354 566 157.264

PExplorer | oAircrait  @Material Design Option: | Notes User Informatior
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Completed Pavement Thickness Design

@ FAARFIELD 2.1.1 (Build 12/21/2023) - X
" @ Newson CJ0pen tob @) New structure [ sove job [save as [Ysove all X Close ob | User Defined Aircraft ¥ Create & g | Bateh hun Sefection [Bhsercctan [Cpeseiect an | B pavearmaccess P rep Mreser X bt u

]

.

P-501 PCC Surface

Th|CkneSS WaS deSIgned ions Job Name: New Job 1 Thickness Design . Run Status | Gear | Structure .
eport Structure Name: | Rigid Example 2] Include in Summary Report [ ] Add To Batch ° Rou n d to the nearest 0 ] 5 in or

Pavement Layers

* Design thickness is 410 mm

4 Structures

P
New Structure 1 Pavement Type: | New Rigid B 1 cm
Structure Report "
e
CDF Graph Material Thickness (mm)  E K (MN/mA3) fMP ; P-501 PCC Surface [ 1=410 mm R-480MP3
a) . ? T s 5w -
PCR Report -->|P-501 PCC Surface 410 27 .80 c ~ ' S o Speclfy as 41 cm .
PCR Graph P-306 Lean Concrete 127 4 S S . = 2
Airport Master Record P-209 Crushed Aggregate 200 15 ERE < A e ~ Unite: Metric "
A Rigid Example Subgrade 17jo 253 : 2 :
. . feture Report = - . e . N Allow Flexible
P/C Ratio for each aircraft rept - ; . v knd Computaton or Thick [ves ~
- 7 - Overlays on PCC
Report
PCR Graph Select As The Design Layer Delete Selected Layer Compute ACRfor Al [No  «

Subgrade Categories

Airport Master Record Design Life (Years):| 20

Show Advanced Options

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

CDF max. for aircraft Resuls Ao
. Subgrade
Calculated Life (Years): Total thickness to the top of the subgrade (mmj:|737 Set as Program || Reset Default to
Default Initial
Copy Structure to Clipboard v
CDF Contr'butlon - N Show/Hide Pavement Image
Traffic [*]f#] x
Of eaCh al rcraft Stored Aircraft Mix —| BKK Example N Save Aircraft Mix Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics
P GrossTaxi  Annual Annual Total COF COFMaxfor o Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact User Defined Aircraft Directo
frplane Name Weight (k) Departures  Growth (%) Depaflures  Contributions Airplane 1 (kP2) on Gear Width (mm)  Length (mm)  Area (mm?) v
s-30 13,608 8,000 0 16001 0 0 37 51711 085 312 500 122,580 CAsers\David Bril\Documents
- ; < - - = * \My FAARFIELD\User Defined
Fokker-F-100 44452 6500 0 1300 0 0 207 104363 095 281 150 99,204 Aircraft,
B737-300 62822 5,000 0 1000 0 0 218 137099 095 291 166 106,724
B767-300 ER 158,757 3,200 0 64,00 0 0 113 116860 095 355 568 158205 Change Aircraft Directory
A380-800 WY000 544310 400 o 8,000 0 011 119 1455.74 038 372 596 174171
A380-800 WV000 Belly 544,310 400 o 8,000 038 039 088 1455.74 057 372 596 174171 =
e - - . = — = = =
PExplorer | oAircrait  @Material Design Option: | Notes User Informatior
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CDF Chart

@ FasrFELD 210 (B

o New Job [[JOpen Job @New Structure BSave Job ESave As aSave Al M Close Job | User Defined Aircrsft. & Create 4

Explorer E CDF Graph

4 New Job 1

Job Information

Design Options

Summary Report

4 Structures

4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record

4 Rigid Example
Structure Report

ﬁ CDF Graph

PCR Report
PCR Graph
Airport Master Record

8 February 2024

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

Pavement Layers

Thickness Design v

+| Include in Summary Report

Pavement Type: New Rigid v
Material Thickness (mm}) k
--=|P-501 PCC Surface 410
P-306 Lean Concrete 127
P-209 Crushed Aggregate 200
Subgrade 25
Select As The Design Layer Delete

Design Life (Years): 20

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

Results

Calculated Life (Years):

FAARFIELD 2.1 Design Examples

Total thickness to the top of the subgr.

-10000

w==  Cumulative CDF

== A380-800 WV000 Belly

= B777-300

= A380-800 WV0D00
B767-300 ER
B737-300
Fokker-F-100

— 5-30

-7500

O
-5000 -2500 0

Offset - mm

’\ Federal Aviation
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Rigid Pavement Example — Results

1.  What do the soil boring results tell us about the in situ soil properties? What subgrade support value
do you recommend for design?

Mean CBR = 6.7 Standard Deviation = 2.04 Design CBR = 4.7 E;; =47 MPa

2. What type and thickness of base/subbase materials do you recommend? Are positive drainage
features required?

3. What flexural strength of concrete would you use for the design?
AC 150/5320-6G allows 5 percent above specified 28-day strength for design.
Given 28-day strength = 4.6 MPa, the allowable design strength = 1.05 x 4.6 = 4.83 MPa.
Use R = 4.8 Mpa in the FAARFIELD design.

4. Should the pavement be designed for aircraft arrival or departure weights? What is the required PCC
slab thickness for the runway? What is the most demanding aircraft?

For the given inputs, FAARFIELD 2.0 gives a slab thickness 41 cm.
The most demanding aircraft is the Airbus 380-800, for which the belly gear (6-wheels) contributes
98% of the CDF on the critical strip.

8 February 2024  FAARFIELD 2.1 Design Examples (@) Federal Aviation
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Structure Report

{© FAARFIELD 2.1.1 (Build 12/21/2023)

X

Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :«mml r‘jheklenm\ | B raveaiRaccess

@D rep M Reset X Exit u

4 New Job 1
Job Information
Design Options
Summary Report
4 Structures
4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 Rigid Example

—

Structure Report
coFGmph
PCR Report

PCR Graph

Airport Master Record

wplorer | YeAircraft  @Material

Structure  Structure Report  CDF Graph

Save As PDF

Federal Aviation Administration FAARFIELD 2.1 Structure Report

FAARFIELD 2.1.1 (Build 12/21/2023)

Job Name: New Job 1

Structure: Rigid Example

Analysis Type: New Rigid

Last Run: Thickness Design 2024-01-30 10:46:59
Design Life = 20 Years

Total thickness to the top of the subgrade = 737mm

Pavement Structure Information by Layer

&

Design Options

Calculate HMACDF: | Yes  ~
~

Reduced Cross Section: |[No  ~
Automatic flexible

Yes  ~
base design:
Slab Stress Displayed: | No
Output file: No v
Units: Metric -
Allow Flexible
Computation for Thick | Yes
Overlays on PCC
Compute ARfor All  [No

Subgrade Categories

Show Advanced Options

- Thickness Modulus e Poisson's Strength R Set as Program || Reset Defauitto
(mm) (MPa) Ratio (MPa) Default Initial
1 P-501 PCC Surface 410 27,579.04 0 0.15 4.80
2 P-306 Lean Concrete 127 4,826.33 0 02 0 Show/Hide Pavement Image
3 P-209 Crushed Aggregate 200 167.17 0 0.35 0
4 Subgrade 0 47.00 253 0.4 0

Airplane Information

Gross Wt.

(ke)
1 5-30 13,608 8,000
2 Fokker-F-100 44,452 6,500
3 B737-300 62,822 5,000
4 B767-300 ER 158,757 3,200

z

Change Pavement Graphics

User Defined Aircraft Directory:
CA\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircrafty,

% Annual
Growth

Change Aircraft Directory

oo oo

Design Option: | Notes  User Informatior
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Life/Compaction

{© FAARFIELD 2.1.1 (Build 12/21/2023)

- X

‘_ Q newson [Jopen tob (@) New structure [ save job (@ save as [gsave a1 X close ton | User Defined Aircrafc # Create B g | Baich Run Selection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@D rep M Reset X Exit u

Explorer
4 New Job 1
Job Information
Design Options
Summary Report
4 Structures
4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 Rigid Bxample
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Recg;

Select “Life/Compaction’

Click “Run” to start Life and
Compaction requirements

Explorer | YeAircraft  @@Material

1 Structure Report  CDF Graph

&

Design Options

Structure Calculaste HMACDR:  |[No =
Job Name: New Job 1 | Life/Compaction Run Status | Gear | Structure -
s A Reduced Cross Section: | No =
Structure Name: | Rigid Example e in Summary Report dd To Batch
Automatic flexible
Pavement Layers Yes -
base design:
PavementType: | New Rigid
R - Slab Stress Displayed; |No v
Material Thickness gaf)  E (MPa) Kaymeg) L P-501 PCC Surface. | [T=410mm
al B T o
- |P-501 PCC Surface 4 4.80 : Output file: No v
P-306 Lean Concrgs A
P-209 Crushegflagregate. 2 |200 nite e .
Subgradg// d 253

Allow Flexible
Computation for Thick
Overlays on PCC

Yes v

Select As The Design Layer

Design Life (Years): 20

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

Results

Calculated Life (Years):

Delete Selected Layer

Total thickness to the top of the subgrade (mm);| 737

Compute ACR for All [y
Subgrade Categories

5

Show Advanced Options

Set as Program | _ Reset Defaultto

* Following design, FAARFIELD will compute minimum

R compaction requirements applicable to subgrade and
e iy e e o subbase materials.
oo aeooteoo o o See AC 150/5320-6G, Section 3.8 for details.

544310 400

<

Design Option: | Notes  User Informatior




Life/Compaction

) FAARFIELD 2,012 (Build 05/18/2022) - X
" @ Newson CJ0pen tob @) New section [liseve oo Bseve s [igseve Al X Close Job | UserDefined Airreft # Create 2 | B2 P rep Mreser X bt u

Pavement Life Results

4 BKK Workshop

Design Options [x]

Calculate HMA CDF: No v

Job Information
Design Options Job Name: BKK Workshop Life/Compaction & Run Status | Gear | Structure Automatic flexible

Yes -
base design:
Summary Report Section Name: | Rigid Example | Include in Summary Report || Add To Bat New Rigid Analysis Completed
Run Time: 118 seconds
4 Sections 9%CDFU = 197.08; PCC CDF = 1.00; Life = 200 yrs: Output file: No -
4 New Structure 1 Pavement Layers
P tTypei | New Rigid T
Section Report avement Type: ew Rigi Units: Metric v
corern Material Thickness (mm) € (MPa) kMnymnz) R
PCR Report (MPa) Allow Flexible
PCR Graph --»|P-501 PCC Surface 410 I Taan Camntatinn fne Thick | Vas
Form 5010 P-306 Lean Concrete 127
e P-203 Crushed Aggregate 200 3
igid Example
Status | G Struct
Section Repor atus ear ructure
CDF Graph
PCR Report Lo
New Rigid Analysis C leted
PCR Graph Select As The Design Layer D4 ew 'gl na ) SIS om Ete
Form 5010 5

esgn L earss |20 Run Time: 118 seconds
The standard design life for pavement section is 20 years (1 to 50 allowed). D’OCDFU - 19?'28: pCC CDF - 1‘00: L]fe - 20'0 yrs:

Results
Calculated Life (Vears): | 20.0 Total thickness to the top of the subg

Traffic
Stored Aircraft Mix | BKK Example v Save Aircraft
irolane Name GrossTaxi  Annual Annual Tot s

B Weight (kg) Departures  Growth (%) Departures  Contributions Airplane 4 (kPa) on Gear Width (mm)  Length (mm) Area (mm*2)
s-30 13,608 8,000 0 160,000 0 0 633 517.11 095 312 500 122,580
Fokker-F-100 44,452 6500 0 130,000 o ] an 1043.63 095 281 450 99,206
B737-300 62,822 5,000 0 100,000 0 0 38 1370.99 095 291 466 106,722
B767-300 ER 156757 3,200 0 64,000 4 0 363 1168.60 095 353 565 156,451
A380-800 WV000 544310 400 0 8,000 0 011 383 1455.74 038 372 596 174174
0 0:

A380-800 WV000 Belly 544310 400 8,000 98 099 425 145574 057 372 59 174174 =
Explorer | YoAircraft @ Material Design Options | Notes

77\ Federal Aviation
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ompaction Requirements

Ogmmon o — . + Compaction requirements are available
i Q Newsoo [J0pen tob (D New structure [ save sob @ save as [gYsave all X Close Job | User Defined Airerafe  Create B g | Batch Run Selection [[w]seiectian [ oeselect an | 5] paveair access . .
Explorer [*][#]| structure Structure Report CDF Graph In the SeCtlon Report

P - + Two tables apply to:

Job Information

Desgn Options Subgrade Compaction Requirements ( 1 ) N on Cohesive Soi |S (P I < 3)

Summary Report NonCohesive Soil

PR (2) Cohesive soils

4 New Structure 1 ) Depth of compaction Depth of compaction Critical Airplane for Compaction . . : H
from pavement surface (mm) | from top of subrade (mm) * Maximum dry density determined either

CDF Graph 100 0-15 - A380-800 WV000 Belly

” 350-800 V000 elly by modified Proctor (if aircraft gross

PCR Graph 90 21-122 0-93 'A380-800 WV000 Belly

Airport Master Record 85 12214 93-185 A380-800 WV000 Belly We|ght > 60,000 IbS), or Standard

4 Rigid Example

— Conetv s Proctor (otherwise).

CDF Graph

. . Depth of i Depth of i - . . . i
= gEpmEE] + U to the engineer o cortecty apply

e - A350-800 WY000 Belly the information in these tables.

90 14-18 = A380-800 WV000 Belly
85 18 - 53 0-24 'A380-800 WV000 Belly
80 53 - 118 24 -89 A380-800 WV000 Belly

Subgrade Compaction Notes:

1. Noncohesive soils, for the purpose of determining compaction control, are those with a plasticity index (PI) less than 3.

2. Tabulated values indicate depth ranges within which densities should equal or exceed the indicated percentage of the maximum dry density as specified in item P-152.
3. Maximum dry density is determined using ASTM Method D 1557.

4. The subgrade in cut areas should have natural densities shown or should (a) be compacted from the surface to achieve the required densities, (b) be removed and
replaced at the densities shown, or (c) when economics and grades permit, be covered with sufficient select or subbase material so that the uncompacted subgrade is at a

depth where the in-place densities are satisfactory.

5. For swelling soils refer to AC 150/5320-6F paragraph 3.10.

NOTE:

MExplorer | FAircraft  @Material User is responsible for checkina frost brotection reauirements.

8 February 2024 FAARFIELD 2.1 Design Examples




Rigid Pavement Design Example - Sensitivities

Perform a sensitivity analysis on the following

variables: o _
. Sensitivity Analysis:
. Average annual departures of most demanding
. Condition Design Thickness, in | Sensifivily
aircraft (+/- 20 percent of departures). Baic Dexign 5o
A380-800 annual departures: 480 / 320
. . +20% A380 Departures 16.1 S _ 03 x 400 0,047
. Departure weight of the most demanding -20% 4380 Departures | 15.8 Dept =760 159
aircraft (+/- 10 percent of weight).
( P g ) +10% A380 Gross Weight | 17.4 S 21 “ 1200000 0,660
A380-800 GW: 598740 / 489880 kg. -10% A380 Gross Weight | 15.3 GW. 2400000 159
. Subgrade modulus (+/- 10 percent of modulus). 107 Subgrade E 57 050 7050
. Sgr = —— X——===-0.157
E=42.3/51.7 MPa -10% Subgrade E 16.2 + = 1210 © 159
«  Concrete Flexural Strength (+/- 10 percent of R).  [+io%r 145 g 31 700 o
-10% R 17.6 Bt7140 71590

R=4.32/5.28 MPa

The thickness design is most sensitive to concrete strength, followed by gross weight of the
controlling aircraft. The FAARFIELD rigid design is insensitive to small changes in the number
of aircraft departures.

9 May 2023 Rigid Design Example jy) Federal Aviation
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Overlay Design Example Using FAARFIELD 2.1
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FAARFIELD Overlay Design

« HMA Overlays on Flexible Pavement

— Same as designing a new flexible pavement, except the design layer is the
HMA overlay.

« PCC Overlays on Flexible Pavement
— Same principle as new rigid design.

« HMA Overlays on Rigid Pavement

« PCC Overlays on Rigid Pavement

— More complex than new rigid pavement design.

— Both slabs (base PCC and overlay) deteriorate with applied traffic. Stresses
are computed for both slabs.

— E-modulus of the base slab is a function of reduced SCI.

8 February 2024 FAARFIELD 2.1 Design Examples el
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FAARFIELD Overlay Design —
PCC on Rigid Overlays

* Fully bonded overlays
— Treat as a new rigid pavement design.
— Thickness of overlay slab is h =h
 Unbonded overlay
— Bond breaker or leveling course is used.

« Partially bonded overlay
— Not a standard design in AC 150/5320-6F.
— Default in FAARFIELD is off.

— May be enabled from the Options window, but displays a “Non Standard
Structure” message.

h

overlay design — ''exist:

8 February 2024  FAARFIELD 2.1 Design Examples () foderal Aviation
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FAARFIELD Overlay Design —
HMA on Rigid Overlays

See AC 150/5320-6G, Paragraphs 4.7.5.5 & 4.7.5.6

Current design procedure does not address reflection
cracking.

Default model assumes base concrete pavement continues to
deteriorate under traffic, reaching a terminal SCI at end of life.

Thick asphalt overlays on existing rigid pavements.
— Applies only when the overlay thickness exceeds the concrete thickness.

— Can treat as a flexible design where the existing concrete acts as a high-quality
base material.

— Program performs both designs - reports the one that gives the thinner overlay.

8 February 2024 FAARFIELD 2.1 Design Examples )) Federal Aviation

<¢/ Administration



FAARFIELD Overlay Design
Required Inputs

« Existing rigid pavement condition is characterized by the Structural

Condition Index (SCI).

— SClI derived from PCI as determined by ASTM D 5340, Airport Pavement Condition Index Surveys. AC
150/5320-6G, par. 4.7.5.3, gives guidance on SCI.

— SClI is computed using only structural components from the PCI survey.

« SCI =80 is the FAA definition of structural failure. This is equivalent to 50%
of the slabs in a section exhibiting a full-width structural crack)

* For existing pavements with structural damage (SCI < 100)
— The user inputs a value of SCI for the existing pavement.

— The range of allowable values is SCI 67 — 100.

— The Help file also gives approximate formulas for relating SCl to C, and C, factors in
earlier FAA design methods.

5 Administration
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FAARFIELD - PCC Unbonded Overlay Design Structural

Condition Index (SCI)
Rigid Pavement Distress Types Used to Calculate SCI

Distress Severity Level

Corner Break Low, Medium, High
Longitudinal/Transverse/Diagonal Cracking Low, Medium, High
Shattered Slab Low, Medium, High

Shrinkage Cracks (cracking partial width of slab)* Low
Spalling—Joint Low, Medium, High

* Used only to describe a load-induced crack that extends only part of the way across a slab. The SCI does not
include conventional shrinkage cracks due to curing or other non load-related problems.
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Cumulative Damage Factor Used (CDFU)

For existing pavements where SCI=100
(no structural distress):

 There is no visible distress contributing to reduction in SCI (no
structural distress types). However, some pavement life has been
consumed by the applied traffic.

« The amount of pavement life consumed before the onset of cracking
is the percent CDF Used (%CDFU).

* Need to estimate a value of %CDFU.

 The Help file gives guidance on estimating %CDFU using the Life
key.
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HMA on Rigid Overlay Example

PCC overlay will be placed on an existing PCC slab.
Assume the previous traffic mix.

Existing PCC slab:
— 360 mm P-501, R = 4.8 MPa.
— Assume SCI = 80 for existing slab.

All other design inputs same as previous example.
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Create a New Structure

) FAARFIELD 2.1.1 (Build 12/21/2023) - X
" Q newson [Jopen tob (@) New structure [ save job (@ save as [gsave a1 X close ton | User Defined Airraft & Creste B g | Batch Run Selection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess @D rep M Reset X Exit u
Explorer =] Structure Report  CDF Graph =] g
4 BKK Workshop 0 &
Structure c
Job Information 2
B g
Design Options Job Name: BKK Workshop Thickness Design - Run Status | Gear | Structure g
Summary Report Structure Name: | HMA Overlay Example | Include in Summary Report | | Add To Batch s
4 Structures £
Pavement Layers 5
a €
New Structure 1 Pavement Type: | New Rigid - <
Structure Report &
R face =
CDF Graph Material Thickness (mm)  E (MPa) KMN/mAD) | L P-501 PCC Surface. [T=410mm
2 ; - oo
PCR Report -->|P-501 PCC Surface 410 4.80
PCR Graph P-306 Lean Concrete 127
Airport Master Record P-209 Crushed Aggregate 200
4 Rigid Example Subgrade 253
Structure Report
CDF Graph
PCR Report
PCR Graph Select As The Design Layer Delete Selected Layer
Airport Master Record R R 30
4 HMA Overlay Example
Siructure Raport The standard design life for pavement structure is 20 years (1 to 50 allowed).
CDF Graph RS AT
e
.|737 R GG GGG R R A R R R GG A G
PCR Report Calculated Life (Years): Total thickness to the top of the subgrade (mm) T T R
AR R RN
PCR Graph NN NN NSNS NSNS ISSISSS SN S
Airport Master Record Copy Structure to Clipboard v
- &
Co p /PaSte “ N ew R| g |d ”» Ject Aircrat Mix | BKK Bxample g Save Aircraft Mix to File Clear Al Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
y —_— GrossTaxi  Annual Annual Total coF COFMaxfor o Tire Pressure  Percent GW  Tire Contact Tire Contact Tire Contact
SeCtI on an d rename ane Name Weight (kg) Departures  Growth (%) Departures  Contributions Airplane Ao (kpa) on Gear Width (mm)  Length (mm) Area (mm?)
13,608 8,000 0 160,000 0 0 0 s17.11 035 312 500 122580
t t t “ H MA er-F-100 44452 6.500 0 130,000 0 0 0 104363 035 281 150 99,204
structure 10 300 62822 5,000 0 100,000 0 0 0 137099 035 291 266 106724
» 300 ER 158,757 3.200 0 64,000 0 0 0 116860 095 355 568 158,205
Overlay EXaI | |p|e 800 WV000 544310 400 0 8,000 0 0 0 145574 038 372 596 174171
800 WV000 Belly 544310 400 0 8,000 0 0 0 1455.74 0.57 372 59 174471
Tor77-300 263,083 1.500 0 30.000 0 0 0 129875 035 354 566 157,264
PExplorer | YoAircrait  @Material
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Modify the Structure

(1) Click on the P-501

PCC S u I'face Layer Materials Menu Update Thickness (mm)

reste B g | Batch fun Seection [[Z]setect a1 [Cloesetectan | 5] pavear access

Explore; - General Aggregate 410
4 BRE (2) (2) On the Materlals User Defined P-154 Uncrushed Aggregate
d ialog box, Select (13 P_ . Run Status | Gear | Structure Subgrade P-208 Crushed Aggregate Update Modulus (MPa)

q
o y Report | | Add To Batch P-209 Crushed Aggregate
- 401/P-403 HMA P-401/P-403 HMA P-211 Lime Rock
P-401/P-403 HMA Surface =8 05
1 P, P-219 Recycled Concrete Aggregate 1.378.95
Ove rlay. |> @ P.401/P-403 HMA Overlay
K (MN/mA3) :‘MPE) P-501 PCC Surface T=410 mm R=480MPs Lo
. ‘ 4 4.80 D 1 S < P-501 PCC Stabilized Update Concrete Flexural Strength R (MPa)
(3) (3) Click “Add Layer T IS S T P.501 PCC Surface P-301 Soil Cement Base
) B b [1] 253 = 2R I < T = o P-501 PCC Overlay (Unbonded) P-304 Cement Treated Base
ove- - - s = - - - P-501 PCC Overlay on Flexible P-306 Lean Concrete
‘ = P . < A P-401/P-403 HMA Stabilized
P-306 Lean Cr T=127 £=4,826.33 MP;
PCR Report S S a Variable (flexible) Update CBR
PCR Graph Select As The Design Layer Delete Selected Layer
Airport Master Record P-209 Crushed Aggregate T=200 mm £=167.17 MPa Variable (rigid)
Design Life (Years):| 20
4 HMA Overlay Example
Structure Report The standard design lfe for pavement structure is 20 years (1 to 50 allowed).
=R F— NN Add Layer Below Add Layer Above oK Delete Layer
CDF Graph - S Y7750 7
N A N A A AR AR RN A AN
RER/SERN OIS SN NSNS S S S R
Airport Master Record Copy Structure to Clipboard
Traffic Cancel
Stored Aircraft Mix | BKK Example b Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure Delete Aircraft Mi
o GrossTaxi  Annual Annual Total CDF CDFMaxfor oo Tire Pressure  Percent GW  Tire Contact  Tire Contact
irplane Name Weight (kg) Departures  Growth (%) Departures  Contributions Airplane At (kpa) on Gear Width (mm)  Length (mm) Area (mm?)
530 13,608 8,000 0 160,000 0 0 0 517.11 095 312 500 122,580
Fokker-F-100 44,452 6,500 0 130,000 0 0 0 1043.63 095 281 450 99,204
B737-300 62822 5.000 0 100,000 0 0 0 137099 095 291 466 106,724
B767-300 ER 158,757 3.200 0 64,000 0 0 0 1168.60 095 355 568 158,205
A380-800 WV000 544,310 400 0 8,000 0 0 0 145574 038 372 596 174171
A380-800 WV0O0 Belly 544310 400 0 8,000 0 0 0 145574 057 372 596 174,171
B777-300 263,083 1,500 0 30,000 0 0 0 129875 095 354 566 157,264
iExplorer | YeAircraft  @Material

@Y\ Federal Aviation
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Modify the Structure

{© FAARFIELD 2.1.1 (Build 12/21/2023)

Note — Pavement type

" 9 Newson CJopen Job (F) New Structure

Explorer

]

4 BKK Workshop
Job Information
Design Options
Summary Report
4 Structures
4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 Rigid Example
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 HMA Overlay Example
Structure Report
CDF Graph
FCR Report
PCR Graph
Airport Master Record

Explorer | YeAircraft  @@Material

has been changed to
“‘HMA Overlay on Rigid.”

X

patch Run Selection [[iZ]setectan [Tjoesetect an | [ paveam aceess

@rep iereer Xext |

Job Name: BKK Workshop Thickness Design e

Structure Name: | HMA Overlay Exarifle ¥ | Include in Summary Report

Pavement Layers

Pavement Type: HMA Overlay on Rigid

Status | Gear | Structure

Run

Add To Batch

Material Thickness (mm)  E (MPa) I (MNfm#3) 3
(MPa)
-->|P-401/P-403 HMA Overlay 305 1.378.
P-501 PCC Surface 360 4.80
P-306 Lean Concrete 127 P-501 PCC Surface = A[T-360 mm R=4.80 MPa
P-209 Crushed Aggregate 200 - T .
Subgrade 253 - - - % 3 -

Select As The Design Layer

Design Life (Years): | 20 SCt| 8o Percent CDFU: | 100

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

Results

Calculated Life (Years):

Delete Selected Layer

otal thickness to the top of the subgrade (mm):|992 {Subgrade A

S

Design Options

User Information

3 MPa

Change PCC thickness
to 360 mm.

E:
Y G R GGRRLE
X .

R GGG,

CIITS
SAGY

R R
A AR,

Y
RN

—] Default SCI =80
= (No Change).

Copy Structure to Cligboard

Clear All Aircraft from List Remove Selected Aircraft from Structure Delete Aircraft Mix File

CDF Max for Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact

Airplane Name

Weight (kg) Departures  Growth (%)  Departures

530 13,608 8,000 0 160,000
Fokker-F-100 44,452 6.500 0 130,000
B737-300 62,822 5,000 0 100,000
B767-300 ER 158,757 3.200 0 64,000
A380-800 WV000 544,310 400 0 8,000
A380-800 WV000 Belly 544,310 400 0 8,000
B777-300 263,083 1500 0 30.000

Contributions _Airplane PICRatio (ps) on Gear Width (mm)  Length (mm) Area (mm?)
0 ) 0 s17.11 035 312 500 122580

0 ) 0 104363 035 281 150 99204

0 ) 0 137099 035 291 66 106724

0 0 0 116860 095 355 568 158.205

0 0 0 145574 038 372 596 174171

0 o 0 145574 057 372 596 174171

0 0 0 129875 035 354 566 157,264
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| ]
Design Options
“Allow Flexible Computation for
Thick Overlays on PCC” is set to
“Yes.”

) FAARFIELD 2.1.1 (Build 12/21/2023) X
" Q new oo [Jopen tob (@) New structure [ save job @ save as [gsave 4t X Close tob | User Defined Aircraft # Create B g | Baich Run Sefection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess @ refereser X Exit u
Explorer =] Structure  Structure Report  CDF Graph ptio g
5l
4 BKK Workshop . £
— Calculate HMACDF: | N £
Job Information E
: - Job Name: BKK Workshop PCR - Run Status | Gear | Structure . g
Besion Options Reduced Cross Section: | N . 3
Summary Report Structure Name: | New Structure 1 ] Include in Summary Report || Add To Batch
4 Struct Automatic flexible
ructires Pavement Layers base vesian: ¥4 v
4 New Structure 1 ase design:
PavementType: | New Flexible v
Structure Report " 5 - o P-401,P-203 HIIA Surface Slab Stress Displayed: | N v
CDF Graph laterial ickness (mm)
P-401/P-403 HMA Surf: 102 =
PCR Report L el
P-401/P-403 HMA Stabilized 127 Output file: N C
PCR Graph
__-|P-208 Crushed Aggregate 681
Airport Master Record Subgrade el nite py— -
4 Rigid Example
Structure Report Allow Flexible
COF Graph Computation for Thick |Yes v
Overlays on PCC
PCR Report
PCR Graph Select As The Design Layer Delete Selected Layer Compute ACRfor Al [No v
Subgrade Categories
Airport Master Record Design Life (Years): 20 P/IC Ratio:| 1
4 HMA Overlay Bxample Show Advanced Options
Siructure Raport The standard design life for pavement structure is 20 years (1 to 50 allowed)
CDF Graph Results
BCR Report Calculated Life (Years): Total thickness to the top of the subgrade (mm): 909 ,“ I :\\’2 By - Set as Program || Reset Default to
PR AR I IR Default Initial
PCR Graph AN NSNSV ISINNN 4
Airport Master Record Copy Structure fo Clipboard v
Show/Hide Pavement Image
Traffic ]
Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File Change Pavement Graphics
P GrossTaxi  Annual Annual Total COF COFMax o TiePressure PercentGW TireContact Tre Contact Tire Contact A User Defined Alrcraft Directo
frplane Name Weight (kg) Departuras  Growth (%) Departures  Contributions for Airplane A epa) onGear  Width (mm) Length (mm) Area (mm?) (© kS
s-30 13,608 8,000 0 160000 0 0 37 S17.11 035 312 500 122580 4 ChUsers\David BriDocuments
- ; < g - - gl \My FAARFIELD\User Defined
Fokker-F-100 44452 6500 0 130000 0 0 207 104363 035 281 150 99,204 ) Aireratt,
B737-300 62822 5,000 0 100000 0 0 218 137099 085 291 66 106,724 &
B767-300 ER 158757 3,200 0 64,000 0 0 113 116850 095 355 568 158205 2( Change Aircraft Directory
A380-800 WY000 544310 400 o 8,000 036 04 119 1455.74 038 372 596 174171 9
A380-800 WY000 Belly 544310 400 o 8,000 002 076 0.88 145574 057 372 596 174171 o,
e - — — = — — = == ;
PExplorer | oAircrait  @Material Design Opticns | Notes

77\ Federal Aviation
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Run Overlay Thickness Design

{© FAARFIELD 2.1.1 (Build 12/21/2023)

Click “Run”

X

Q newson [Jopen tob @) New structure [ save sob (@ save as [gsave a1 X Close tob | User Defined Aircraft - ¥ Create £ [M Batch Run Selection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess

@rep iereer Xext |

4 BKK Workshop
Job Information
Design Options
Summary Report
4 Structures
4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 Rigid Example
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 |HMA Overlay Example
StructureReport |
CDF Graph
PCR Report
PCR Graph
Airport Master Record

Explorer | YeAircraft aterial

8 February 2024

Structure  Structure Report  CDF Graph

Structure

Job Name:

BKK Workshop

Structure Name: | HMA Overlay Example

Pavement Layers

Pavement Type:

Thickness Design

| Include in Summary Report

HMA Overlay on Rigid

Add To Batch

Run Status | Gear | Structure

Material Thickness (mm)  E (MPa) I (MNfm#3) 3
(MPa)

-->|P-401/P-403 HMA Overlay 305

P-501 PCC Surface 360 4.80

P-306 Lean Concrete 127 P-501 PCC Surface g

P-209 Crushed Aggregate 200 - T .

Subgrade 253 - v e FRE 9z - s

4. 4
Select As The Design Layer Delete Selected Layer =
P-306 Lean Concrete

Design Life (Years):| 20 SCL( 80 Percent CDFU: | 100 \

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

Results

Calculated Life (Years):

[? 209 Crushed Agare ok
S~ -

Design Options 5
H
Calculate HMA CDF: No v s
2
Reduced Cross Section: | No  + S
Automatic flexible
Yes v
base design:
Slab Stress Displayed: |No v
Output file: No
Units: Metric
Allow Flexible
Computation for Thick | Yes
Qverlays on PCC
Compute ACRfor All | No

Subgrade Categories

Show Advanced Options

Total thickness to the top of the subgrade (mm):|992

L 7 S
0=0-0-0-0
el

i

I GIIIIN
SIS

Y

O A
A A SR

Copy Structure to Cligboard

S

T
A
S

2

Traffic ]
Stored Aircraft Mix | BKK Example N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
P GrossTaxi  Annual Annual Total coF COFMaxfor o Tire Pressure  Percent GW Tire Contact Tire Contact Tire Contact

frplane Name Weight (kg) Departures  Growth (%) Departures  Contributions Airplane a0 (kpa) on Gear Width (mm)  Length (mm) Area (mm?)
5-30 13,608 8,000 0 160,000 0 0 0 517.11 035 312 500 122580
Fokker-F-100 44,452 6.500 0 130,000 0 0 0 104363 095 281 450 99,204
B737-300 62822 5,000 0 100,000 0 0 0 137099 035 291 466 106724
B767-300 ER 158,757 3.200 0 64,000 0 0 0 116860 095 355 568 158,205
A380-800 WY000 544310 400 0 8,000 0 0 0 1455.74 038 372 5% 174171
A380-800 WV000 Belly 544310 400 0 8,000 0 0 0 1455.74 0.57 372 596 174,471
B777-300 263,083 1.500 0 30,000 0 0 0 129875 035 354 566 157,264

Reset Default to
Initial

Set as Program
Default

Show/Hide Pavement Image

Change Pavement Graphics

User Defined Aircraft Directory:

C:\Users\David Bril\Documents
\My FAARFIELD\User Defined
Aircraft\

Change Aireraft Directory

Design Options | Notes



Design

{© FAARFIELD 2.1.1 (Build 12/21/2023)

Complete

FAARFIELD overlay thickness
requirement = 95 mm

" @ Newsoo CJopen tob (D) New structure. [ save sob Bsave as [save &l X Close o | User Defined 4

Explorer =]

4 BKK Workshop

Job Information
Design Options
Summary Report
4 Structures
4 New Structure 1
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 Rigid Bxample
Structure Report
CDF Graph
PCR Report
PCR Graph
Airport Master Record
4 HMA Overlay Example
Structure Report
CDF Graph
FCR Report
PCR Graph
Airport Master Record

Explorer | YeAircraft  @@Material

8 February 2024

(Specify 100 mm)

Job Name: BKK Workshop Thickness Design e .

P-401/P-403 HMA Overlay

Structure Name: | HMA Overlay Example | Include in Summary Report [ | Add To Batch

Pavement Layers

Pavement Type: HMA Overlay on Rigid -

S

No v

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

Results

Calculated Life (Years): Total thickness to the top of the subgrade (mm):| 782

Subgrade
Traffic
Stored Aircraft Mix | BKK Example © Save Aircraft Mix to File Clear Al
P GrossTaxi  Annual Annual Total cDF T
frplane Name Weight (kg) Departures  Growth (%) Departures  Contributions Airplane ) on Gear

5-30 13,608 8,000 0 160000 0O 0 37 517.11 035
Fokker-F-100 44,452 6500 0 130000 0 0 207 1043.63 095
B737-300 62822 5,000 0 100000 0O 0 218 137099 085
B767-300 ER 158757 3200 0 64,000 0 001 1.13 116860 095
A380-800 WY000 544310 400 0 8,000 0 015 1.19 1455.74 038
A380-800 WVO0O Belly 400 0 08 039 088 145574 057

E=47.00 MPa

k=253 MN/m*3

s ~ . No v
Material Thickness (mm)  E (MPa) kMnmaz) R
(MP2) : :
-->|P-401/P-403 HMA Overlay 95 1.378. b o : ) ~ o ~ Fat Py No v
P-501 PCC Surface 360 4.80 k
P-306 Lean Concrete 127 5 .
P-209 Crushed Aggregate 200 < =4 = - = ~ 5
Subgrade 253 5
E - - . Yes o
P-306 Lean Concrete T=127 mm ,826.33 MPa
Select As The Design Layer Delete Selected Layer No M
Design Life (Years):| 20 SCk| go Percent CDFU: | 100
ptions
P-209 Crushed Aggregate T=200 mm E=167.17 MPa

Default to
Initial

t Image

raphics

User Defined Aircraft Directory:

Width (mm)  Length (mm) Area (mm?)

s ] 122550 CA\Users\David Bril\Documents
- s \My FAARFIELD\User Defined

281 450 99,204 Aircraft,

291 466 106,724

355 563 158,205 Change Aireraft Directory

372 596 174171

372 596 174,171 .

Design Options | Notes

FAARFIELD 2.1 Design Examples
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