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FAARFIELD 2.0 PCR Example

. Airport B
—  Medium-hub airport in the U.S.
— Runway 10R-28L is a flexible runway constructed in
2013.
. Design Section:
* 5in. (127 mm) HMA surface (P-401)
«  11in. (279 mm) HMA base (P-401)
* 12in. (305 mm) crushed aggregate subbase (P-209)
* 12in. (305 mm) cement-stabilized subgrade (P-301)

. Existing subgrade soils were of poor quality and
potentially contaminated. e
—  Cement-stabilized soil layer was added to provide a .- L oot omon
higher CBR while minimizing disturbance of the existing T i i {
subgrade. buunea ol 101 ovncion s S5 o
— Assumed CBR 7 at the top of the cement-stabilized mx.."m"(m.,)[wl s w
subgrade.

. Airport reported PCN 77/F/C/WIT using COMFAA 3.0.
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FAARFIELD 2.0 PCR - Data

Airport B - Runway 10R-28L

Stored Aircraft Mix | Airport B 10R-28L v Save Aircraft Mix to File
TN T Grc:ss Taxi Annual Annual Total
P-401/P-403 HMA Surface T=127 mm E=1378.95 MPa Weight (kg) ~ Departures  Growth (%)}  Departures
B767-300(UDA) 143,789 365 0 7,300
P-401/P-403 HMA Stabilized T=279 mm E=2757.90 MPa B757-200 116100 1.360 0 e
B737-900 85,366 1,360 0 27,200
B737-800 79,242 4,380 0 87,600
MD-83 73,016 365 0 7.300
B737-400 63,266 365 0 7.300
B737-300 63,503 17,885 0 357,700
P-209 Crushed Aggregate T=305 mm E=265.96 MPa B737-500 60,781 2,920 0 58,400
B717-200 HGW 55,338 3,531 0 706,200
D s =3 o' CRJ900 38,329 6,570 0 131,400
CRJ700 34,019 158,615 0 372,300
) W ERJ-145 ER 21,999 32,405 0 648,100
5-10 3,965 550 0 11,000
Subgrade CBR=7 E=72.39 MPa <3 1,043 600 0 12,000
D-30 13.608 6,525 0 130,500
5-10 4,536 15,225 0 304,500
D-50 22,680 40,400 0 808,000
< >
A
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One-Step PCR Procedure

 For PCR following design, the evaluation structure and traffic
mix are already entered in FAARFIELD.

 No equivalent thickness calculation needed.

 In PCR mode, FAARFIELD automatically switches to standard
CG and tire pressure conditions for ACR evaluation.

« FAARFIELD automatically determines the subgrade category
from subgrade data.

 FAARFIELD automatically determines the critical aircraft from
the traffic list.
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FAARFIELD 2.0 PCR Example

One-Step Procedure

{© FAARFIELD 2.1 (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

FAARFIELD Aircraft Group

Design Options [x]

Calculate HMA CDF: No v

Generic
Airbus Job Name: PCR Status | Gear | Structure
. PCR Comparizons 2 Run Reduced Cross Section: |Ne  ~
ocin
N Structure Name: | Airport B RWY 10R-28L | Include in y Repo dd To Batch
McDonnell Douglas
Automatic flexible = -
Other Large Jet Pavement Layers base design: =
Regional/Commuter Pavement Type: New Flexible v
General Aviation Slab Stress Displayed: | No v
Military Material Thickness (mm)  E (MPa)
Non-Airplane Vehicles P-401/P-403 HMA Surface 127 (11 ”
. Output file: No v
External Library P-401/P-403 HMA Stabilized 279
-.>|P-209 Crushed Aggregate 305 J
Subgrade 7241 o cc 3y Units: Metric -
c I I c k Ru n Allow Flexible
Computation for Thick |No
— Overlays on PCC
I | [[P-209 Crushed Aggregate T=305 mm E=265.96 MPa
Select As The Design Layer Delete Selected Layer Compute ACRfor All | ves v
Subgrade Categories
Design Life (Years): | 20 P/TC Ratic:| 1
FAARFIELD Aircraft Library Show Advanced Options
5-45 - The standard design life for pavement structure is 20 years (1 to 50 allowed).
Q=l>@
550 Results = =
S50 A cor RAE-72.41 Pa
: Total thickness to the top of the subgrad 711 S A A A A A A A A S A A A A A AU A AR Set as Program || Reset Default to
57 Colcueted e reers ol ickness o the (0P of he subgrede () R R R R IR . i
RN N A R A AN LA Default Initial
D-15 N N NN N N NI S SN NI ISP S
D-20 Copy Structure to Clipboard
D-25 v Show/Hide Pavement Image
D-30
s Traffic
- Change Pavement Graphics
D-40 Stored Aircraft Mix | Airport B 10R-28L N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
D-50 i
075 Alane Name Gross Taxi Annual Annual Total cDF COF Maxtor o oo Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Cor User Defined Aircraft Directory:
100 3 Weight (kg) ~ Departures  Growth (%)  Departures  Contributions  Airplane kPa) on Gear Width (mm) ~ Length (mm)  Area (m CAUsers\David Bril\Documents
D150 B767-300(UDA) 143,789 365 0 7,300 0 0 0 1210.88 0 332 531 138,286 4 LMV F’:[AR”ELD‘USE' Defined
-15 ircra
0200 B757-200 116,100 1360 0 27,200 0 0 0 1261.74 095 292 467 107,174
2100 B737-900 85,366 1360 0 27,200 0 0 0 1515.22 0.95 323 517 131,218 Change Aircraft Directory
0150 B737-800 79,242 4380 0 87,600 0 0 0 1406.53 095 323 517 131,218
. MD-83 73,016 365 0 7,300 0 0 0 1344.48 095 317 508 126,509
- v R737.A00 A8 26A 365 n 7300 n n n 127552 nas 315 =4 124 ps1
« »
Explorer | YAircraft | @Material Design Option: | Notes User Informatior
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FAAERE!!EOIIFTCIMDITZ.O PCR Example

{© FAARFIELD 2.1.1 (Build 12/21/2023)

|¢ @ ewso T open sob @ ew stucture [ save joo [ saves [gsave Al X Close o | User Defned Arcraft - Create B g | Baich un Selecton [[Zstectan [peseiectan | [ pavearm access
Status | Gear | Structure
Aircraft =] Structure

FAARFIELD Aircraft Group

Structure

== a PCR Calculation of Airport B RWY 10R-28L Completed
Airbus Job Name: PCR Comparisons 2 PCR v Run Status | Gear | Structure R T . 5 1 d
:/E';BWE” sous Structure Name: | Arport B RWY 107201 | nclude in Summary Report || Add To 8at :cRSw:m:?on of lzirpnn B RWY 10R-28L Completed un Iime seconds
oter targe ot Pavement Layers PCR= TORCA PCR = T70/F/C/&T
Regional/Commuter Pavement Type: | New Flexible v
G | Aviati
Menh\::y e Material Thickness (mm) CBR
Non-Airplane Vehicles P-401/P-403 HMA Surface 127 3 ‘
External Library P-401/P-403 HMA Stabilized 279 2, TaMEIEa Vel -
-.>|P-209 Crushed Aggregate 305 0
: PCR displays here:
| |
Select As The Design Layer Delete Selected Layer I C R 7 7 OI FICIXI I

FAARFIELD Aircr:
Note —
s . Tire Pressure  Percent GW
FAARFIELD automatically loads the (kPa) on Gear
D-15

o correct tire pressure and %GW on N 121088 0.922
oo main gear for PCR calculations. \ e 1261.74 0.912

D-40

o These may be different than \& 1515.22 0.936
oo . . 3t kpa) 2 Width (mm)  Length (mm) Area (f§m?
thickness design values. o o ow = o mad ] 140653 0.936

from Structure | | Delete Aircraft Mix

0200 3 126174 0912 222 467 107,17
20-100 - - : 28 151522 0.936 323 517 13121 1344 48 0.948
0150 B737-800 79.242 4380 0 87,600 0 0 1.28 140653 0936 323 517 131.21
20-200 = MD-83 73.016 365 0 7.300 o 0 135 134448 0.948 317 508 1265 - {270 02 nazs
R737.400 68265 265 n 2300 n n 133 177553 nasn 215 sna 1208
“ >
ImExplorer | YeAircraft | @@Material
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PCR Reports and Graphs

) 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 @D rep M Reset X Exit u
Structure  PCR Report Design Options 2
5
2
P |: R R_-El-pD rt — Calcuste HMACDE:  |No  ~ c
a 5
Job Name: PCR " Status | Gear | Structure £
PCR Comparisons 2 Run Reduced Cross Section: | No  ~ 5
Structure Name: | Airport B RWY 10R-28L +| Include in summary Report | | Add To Batch PCR Caleulation of Airport B RWY 10R-28L Completed <
P |: R G ra p h Run Time: 56 seconds Automatic flexible " . 2
Pavement Layers PCR = T70/F/C/XT . es
Pavement Type: | New Flexible v
- Slab Stress Displayed: |No v
Airport Master Record [ il Thtnes (o) =
E P-401/P-403 HMA Surface 127
P-401/P-403 HMA Stabilized 279 Output file: %5 v
CDF Graph .| P-203 Crushed Aggregate 305
PCR Report Subgrade 7 Units: Metric v
PCR Graph
: Allow Flexible
Airport Master Record Computation for Thick |No v
4 Airport B RWY 10R-281 Overlays on PCC
Structure Report Select As The Design Layer Delete Selected Layer Compute ACRfor Al |Yes v
Subgrade Categories
2P
PCR Report Design Life (Years):| 20 B/IC Ratio: | 1
Show Advanced Options
PCR Graph The standard design life for pavement structure is 20 years (1 to 50 allowed).
Airport Master Record Results
Calculated Life (Years): Total thickness to the top of the subgrade (mm):| 711 Set as Program || Reset Defaut to
Structure Report Default Initial
CDF Graph
PCR Report v Show/Hide Pavement Image
PCR Graph
Traffic ]
Airport Master Recorc Change Pavement Graphics
4 Airport F RWY 9-27 Stored Aircraft Mix | Airport B 10R-28L N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
Structure Report Alane Name GrossTaxi  Annual Annual Total CDF COFMaxfor oo TirePressure  PercentGW  Tire Contact Tire Contact Tire Contact User Defined Aircraft Directory:
CDF Graph ? Weight (kg) Departures  Growth (%) Departures  Contributions Airplane (kPa) onGear  Width (mm) Length (mm) Area (mm?) Ci\Users\David Bril\Documents
PCR Report B767-300(UDA) 143,789 365 0 7,300 0 0 1.28 121088 0922 332 531 138,286 a X‘"V F‘;‘:‘R” ELD\User Defined
ircra
PCR Graph B757-200 116100 1360 0 27,200 0 0 13 126174 0912 292 467 107.174
B737-900 85,366 1,360 o 27,200 0 0 128 151522 0936 323 517 131,218 Change Aircraft Directory
Airport Master Recorc
B737-800 79,242 4380 0 87,600 0 0 128 140653 0536 323 517 131218
4 Airport DRWY10R-28L | v | | || mp.g3 73016 365 0 7,300 0 0 135 134448 0.948 317 508 126,509
< > R737.A00 AR 26A 265 n 7300 n n 133 127553 naz) 215 sna 124 A51 h
“ 5
Explorer | YoAircraft  @Material
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PCR Report

Federal Aviation Administration FAARFIELD 2.1 PCR Report Rasults Table 7. PCR Valis
i
Critical aircraft Total equiv. ‘Max allowable Gross Weight of critical ACR Thick at max_
e Results Table 2
Job Name: PCR Comparisons 2
1 B737-500 1,360 118,791 207 TS
Structure: Airport B RWY 10R-28L
St e S e e Results Table 3. New Flexible ACR at Indicated Gross Weight and Strength
ummary Data| “ooniiiinniizll ——
e O Results Table 3
k] B737-500 85,366 93.6 1,515.22
Pass to Traffic Cycle (PtoTC) Ratio = 1.00
g
R It T bI 1 Results Table 1. Input Traffic Data n |s3 1.09 k] 26423
esults i1apie N 5
:::;’mﬂﬂ e el | oy e o 7 | Ds0 22,680 %5 55158
1 B767-300(UDA) 143,789 92.20 1,210.88 365 5,689
9 B717-200 HGW 55,338 34,40 1,130.74 3,53 50,595
1 CRI700 34,019 95.00 1,005.87 18,615 258,580
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PCR Report

* PCR report tables are similar to COMFAA results

tables, but simpler.
— Results Table 1 — Input Traffic Data.

— Results Table 2 displays PCR data for the critical (reference)
aircraft only. PCR is defined as the ACR of the critical aircraft
at the maximum allowable gross weight (MAGW).

— Results Table 3 — ACR Data.

* No cut-and-paste. The PCR graph is generated
automatically.

‘ Federal Aviation
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PCR Terminology

« Critical aircraft: Aircraft taken to represent the whole traffic
mix in the PCR computation. If is not necessarily the aircraft
with the highest ACR.

« Critical aircraft total equivalent departures = number of
departures of the critical aircraft at the operating weight that
results in the same CDF as the whole traffic mixture.

« Maximum allowable gross weight (MAGW) = gross weight of
critical aircraft that results in CDF = 1 for the evaluation
structure (at total equivalent departures).

« PCR = ACR of critical aircraft computed at MAGW.
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Results Tables 1 and 2

@ FAARFIELD 2.1.1 (Build 12/21/2023) — o X
" @ Newlos [J0pen sob () New structure [ save sob B save as [@save Al X Close Job | User Defined Airerait. & Create B gy | Batch Run Selection elrctAlI [DBeSeledAll | (B pavenraceess (Prelp K Reset X Ext u
Explorer Structure  PCR Report £
PCR Graph N 2
Airport Master Record Save As PDF <
4 Airport B RWY 10L-26R (No Al B C ACtual computed PCR - 771 -9-
Structure Report j
CDF Graph Results Table 1. Input Traffic Data g R PC R h I
-+ Report to nearest whole
2
PCR Graph Gross Weight Tire Pressure 2 H
Aircraft Name Percent Gross Weight Annual Departure 20 Years Coverage 3 It pl 1 0 p AD M
Airport Master Record (kg) (MPa) © m u I e o er .
5
4 Airport B RWY 10L-28R Exten 1 B767-300(UDA) 143,789 1,210.88 5,689 i
[=]
Structure Report 2 B757-200 116,100 91.20 1,261.74 1,360 20,870 ° Re po rt PC R 770IFICIXIT
CDF Graph 3 B737-900 85,366 93.60 1,515.22 1,360 21,169 -
PCR Report 4 B737-800 79,242 93.60 1,406.53 4,380 68,176
PCR Graph 5  MD-83 73,016 94.80 1,344.48 365 5,404
Airport Master Record 6 B737-400 68,266 93.80 1,275.53 363 5,498
4 Arport 8 RWY 108,250 7 B737-300 63,503 90.80 1,385.85 17,885 266,731
8  B737-500 60,781 92.20 1,337.58 2,920 43,563
Structure Report
9 B717-200 HGW 55,338 94.40 1,130.74 3,531 50,595
CDF Graph
, 10 CRJG00 38,329 95.00 1,110.39 6,570 91,366
L 11 CRJ700 34,019 95.00 1,005.87 18,615 258,580
PCR Graph 12 ERJ-145ER 21,999 95.00 1,062.49 32,405 404,016
Airport Master Record 13 S-10 3,969 95.00 301.65 550 4,928 PC R,FIC
4 Airport CRWY 01-19 14 S3 1,043 95.00 264.23 600 4,856
Structure Report 15 D-30 13,608 95.00 586.03 6,525 77,404
CDF Graph 16 S-10 4,536 95.00 344.74 15,225 136,426
PCR Report 17 D-50 22,680 95.00 551.58 40,400 537,250 77 1 9
PCR Graph "
Airport Master Racord C .t. I A. ft Results Table 2. PCR Value
4 Airport F RWY 9-27 ritica Ircra
Structure Report Ancran « iitical aircraft Total equiv. Max allowable Gross Weight of critical aircraft ACR Thick at max. IGW
" R hd Name ¢ 'partures (kg) (mm)
Explorer | YoAircraft  @Material B737-900 118,791
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Results Table 3

&) FAARFIELD 2.1.1 (Build 12/21/2023) - 0 X
| @ Newlob CJ0pen Job (F)New Structure [l Save Job [ save As [[@save A X Close Job | User Defined Aireraft ¥ Create 2 ¢ | Batch Run Selection elettAlI EDe&elenAn | [ paveair Access (P)Help MsReset X Bt L_,|
PCR Graph N 2
Airport Master Record Save As PDF 5
4 Airport B RWY 10L-28R (No Results Table 3. New Flexible ACR at Indicated Gross Weight and Strength A E
Structure Report '::
G Weight Tire P @
CDF Graph Aircraft Name ross Weig Percent Gross Weight on Main Gear Ire Fressure %
PCR Report (ke) (MPa)
PCR Graph 1 B767-300(UDA) 143,789 92.2 1,210.88 _§
Airport Master Record 2 B757-200 116,100 91.2 1,261.74 I}
=
4 Airport B RWY 10L-28R Exten 3 B737-900 85,366 93.6 1,515.22 £
. [=]
Structure Report 4 B737-800 79,242 93.6 1,406.53
COF Graph 5 MD-83 73,016 94.8 1,344.48
6 B737-400 68,266 93.8 1,275.53
PCR Report
7 B737-300 63,503 90.8 1,385.85
PCR Graph
2P 8 B737-500 60,781 92.2 1,337.58
Airport Master Record 9 B717-200 HGW 55,338 94.4 1,130.74
4 Airport B RWY 10R-28L 10 CRJ900 38,329 95 1,110.39
Structure Report 11 CRJ700 34,019 95 1,005.87
12 ERJ-145 ER 21,999 95 1,062.49
i 13 S-10 3,969 95 301.65
PCR Graph 14 5-3 1,043 95 264.23
Airport Master Record 15 D-30 13,608 95 586.05
. 16 S-10 4,536 95 344.74
17 D-50 22,680 95 551.58 v
Explorer YoAircraft  @Material
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PCR Graph for Example

All design aircraft have ACR < PCR

900 90000
- n - l
Critical aircraft: B737-900
" 800 1 771.9/FIC L 20000
700 70000
Aircraft Name Aircraft ACR Calculated PCR Annual Departure
600 - L 50000
B737-900 1,360 _ g
s —— - s L 50000 2
3 B737-800 447.9 - 4,380 & g
4 B737-400 393.4 - 365 5 p—
5 B767-300(UDA) 376 - 365 g £
6 B737-300 345.6 - 17,885
7 B757-200 336.5 - 1,360 L 30000
8 B737-500 331.6 2 2,920
9 B717-200 HGW 3285 - 3,531 o
10 CRJ900 207.7 - 6,570
11 CRJ700 177.5 - 18,615
12 ERJ45ER 122.2 z 32,405 L 10000
13 D50 108 - 40,400
14 D30 66.9 2 6,525 I
15 S-10 30.3 - 15,225
16 S-10 242 - 550
1753 7.9 - 600

Annual Departures
I ACR = PCR = ™" (Secondary Axis)
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CDF Graph

« CDF for this example << 1

Significant excess strength.

Consistent with no restrictions on
using aircraft.

Aircraft generally bunched up around
same offset.

« Maximum CDF for PCR is usually
less than CDF for design.

A\
S

f
-10000 -7500 -5000

9 February 2024

0

Offset - mm

T T 1
2500 5000 7500 10000

FAARFIELD 2.1 for PCR

Due to different gear characteristics
used for PCR computation

For design, we assume 95% of gross
weight on the main gear
(conservative).

PCR assumes maximum ramp mass
and actual corresponding aft c.g.

. Federal Aviation
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Airport Master Record (AMR) Data

Use the information on this page to populate fields 35-39 in Airport Master Record (U.S. only).

FAARFIELD 2.1.1 (Build 12/21/2023) - m] X
‘ @ hewion CJ0pentob () New tructure [ save sob B save as-[igsave All X Close loi | User Defined Aircraft ¥ Create & gy | Bateh Run Selection [[Z]setect an [ Joesetectan | B paveai access (Pl MReset X it L‘
Explorer v . Structure CDF Graph PCR Report PCR Graph Airport Master Record §

PCR Graph " 2
Airport Master Record save As PDE g

4 Ajrport B RWY 10L-28R (No! g
Structure Report Federal Aviation Administration FAARFIELD 2.1 Airport Master Record g

CDF Graph g
FAARFIELD 2.1.1 (Build 12/21/2023) =

PCR Report -

2

PCR Graph 2

[=8

Airport Master Record RUNWAY DATA 2

4 Airport B RWY 10L-28R Exten g
a

Job Name: PCR Comparisons 2

Structure Report
CDF Graph
PCR Report
PCR Graph

Structure: Airport B RWY 10R-28L

Airport Master Record
4 Airport B RWY 10R-28L

Gross Weight (In THSDS)

Structure Report 358 120
CDF Graph 36D 250
PCR Report 372D 415

38 2D/2D2 998

PCR Graph

ir
4 Airport C RWY 01-19 v 39 PCR TI0/FICIXIT
l -

IPExplorer YeAircraft  @Material
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What if we reduce the base thickness?

{© FAARFIELD 2.1 (Build 12/21/2023) -
Q newson [Jopen tob @) New structure [ save sob (@ save as [gsave a1 X Close tob | User Defined Aircraft - ¥ Create £ it | Baich Run Selection :In(lAlI r‘jDeSdEEIAI\ | B raveaiRaccess th I c k n e ss to 1 5 0 m m

Explorer [x] Structure  CDF Graph PCR Report PCR Graph Airport Master Record

PCR Graph N
Calculate HMACDE: ~ |No  ~
Airport Master Record s
4 Airport B RWY 10L-28R (No! Job Name: PCR Comparisons 2 PCR . Run Status | Gear | Structure - g
Reduced Cross Section: | Ne v 5
Structure Report 2
Structure Name: | Airport B RWY 10R-28L | Include in Summary Report || Add To Batch =
CDF Graph Automatic flexible S 2
PCR Report Pavement Layers base design:
PCR Graph Pavement Type: | New Flexible -
Slab Stress Displayed: |No v
Airport Master Record Material Thickness (mm)  E(MPa) CBR
4 Airpart B RWY 10L-28R Exten P-401/P-403 HMA Surface 127 P-401/P-403 HMA Surface £=1,378.95 MPa
Structure Report P-401/P-403 HMA Stabilized 150 Output file: %5 v
CDF Graph -->|P-209 Crushed Aggregate 305
PCR Report Subgrade 7 - s 2 Units: Metric
PCRGann
— Allow Flexible
Computation for Thick |No v
T f f n = Overlays on PCC
ra I c m Ix I l e s a m e Select As The Design Layer Delete Selected Layer Compute ACR for All
Subgrade Categories
P/TC Ratic:| 1

PCR

Show Advanced Options
PCR Graph ndard design life for pavement structure is 20 years (1 to 50 allowed).
2

SN NS TSI
SR
AR

R

Airport Master
4 Airport C RWY 01-19
Structure Report
CDF Graph
PCR Report

AT
S
RN LRRLLELZ
S S RRRARIRIAREEAIIIIIS Setas Program || Reset Defaut to
R R R R R R R R R R R A R R A BRI J
N A R N N N NN Default Initial
SSNSNEN NSNS VSN SN IS S SN N A

Total thickness to the top of the subgrade (mm):| 582

Copy Structure to Clipboard
v Show/Hide Pavement Image

FCR Graph

Traffic

Airport Master Record Change Pavement Graphics

4 Airport F RWY 9-27 Stored Aircraft Mix ) Airport B 10R-28L N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
Structure Report GrossTaxi  Annual Annual Total CcDF CDF Max Tire Pressure  Percent GW Tire Contact Tire Contact  Tire Contact User Defined Aircraft Directory:
CDF Graph LD Weight fkg) | Departures | Growth (%) | Departures | Contributions | for Airptane | /€5 | pa) onGear  Width (mm) Length (mm) Area (mm?) CA\Users\David Bril\Documents
PCR Report B767-300(UDA) 143789 365 0 7,300 0 0 128 1210.88 0922 332 531 138,286 a mzr;?tARHELD\U‘E' Defined
PCR Graph B757-200 116100 1360 0 27,200 0 0 13 1261.74 0912 292 467 107174
B737-900 85,366 1,360 0 27,200 0 0 128 1515.22 0936 323 517 131218 Change Aircraft Directory
Airport Master Record
B737-800 79.242 4380 0 87,600 0 0 128 140653 0936 323 517 131218
4 Airport DRWY10R-28L | v | ||| mp.83 73,016 365 0 7300 0 0 135 1344.48 0948 317 508 1265509
< d R737.400 AR 26A 265 n 7300 n n 133 127553 nazy 215 sna 124 A51
“ 5

Explorer | YoAircraft @ Material
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PCR for Reduced Based Thickness

* PCR 410/F/C/XIT « CDF>1.0
* Requires exclusion or operating « Consistent with need for weight
restrictions.

weight restrictions on 3 mix

aircraft. ﬂ ﬂ Jl

411.0/F/C

- 40000

partures

30000 &

ACR or PCR (F/C)

20000

10000

-10000

9 February 2024 FAARFIELD 2.1 for PCR
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Use FAARFIELD to Compute ACR

* By default, FAARFIELD computes ACR data
for the subgrade strength category of the
current pavement.

* Option to return ACR data for all subgrade
categories.

 Convenient to compare ACR for various
gear configurations.

9 February 2024 FAARFIELD 2.1 for PCR




Use FAARFIELD to Compute ACR

) FAARFIELD 2.1.1 (Build 12/21/2023) -
" 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 [x] Structure  CDF Graph PCR Report PCR Graph Airport Master Record Design Opion: 8
5
PCR Graph N 2
5 Calculate HMACDE: | No  ~
Aiport s Recrd 5
4 Airport BRWY 10L-28R (No Job Name: R G ]
omparisons 2| : E
. Reduced Cross Section: | No  ~ 5
Structure Report . Metric o £
Structure Name: | Airport B RWY 10R Units: <
CDF Graph A g
utomatic flexible " . 2
PCR Report Pavement Layers base design: e
PCR Graph Pavement Type: | New Flexible
. N "
Airport Master Record v Allow Elexible Slab Stress Displayed: | No
4 Airport B RWY 10L-28R Exten P-401/P-403 HMA Surface . . 1375.95 WPa
- ) s
Structure Report P-401/P-403 HMA Stabilized CDmpUT 31 zn ‘for T h|Ck YES Output file: No
CDF Graph -~ |P-209 Crushed Aggregate
— Overlays on PCC we I
PCR Report 9!
PCR Graph
o Allow Flexible
Aitport Master Record Compute ACR for All Yeg " Computation for Thick ]
4 Airport B RWY 10R-28L < . Overlays on PCC
Stucture Repor Subgrade Categories Compute ACRfor Al [1ez
COF Graph Subgrade Categories
PCR Report Design Life (Years):| 20
Show Advanced Options
PCR Graph The standard design life for paveme N
Airport Master Record Rasuts Show Advanced Options
4 Airport C RWY 01-19 Calculated Life (Years): Set as Program | | Reset Default to
Structure Report Default Initial
CDF Graph
Copy Structure to Clipboar
PCR Report v Show/Hide Pavement Image
PCR Graph
Traffic
Airport Master Record Change Pavement Graphics
4 Airport F RWY 9-27 Stored Aircraft Mix | Airport B 10R-28L N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
Structure Report Arotane Name GrossTaxi  Annual Annual Total coF COF Maxfor o o TiePressure Percent GW  Tire Contact Tire Contact Tire Contac User Defined Aircraft Directory:
CDF Graph A Weight (kg) Departures  Growth (%)  Departures  Contributions Airplane (kPa) onGear  Width(mm) Length (mm} Area (mm?) Ci\Users\David Bril\Documents
PCR Report B767-300(UDA) 143,789 365 0 7,300 0 001 1.45 1210.88 0922 332 531 138286 [a X‘"V F‘;‘:‘R” ELD\User Defined
ircra
PCR Graph B757-200 116100 1360 0 27.200 002 003 136 1261.74 0912 2% 467 107,174
P B737-900 85,366 1360 0 27,200 44 41 134 1515.22 0936 323 517 131218 Change Aircraft Directory
irport Master Record
B737-800 79.242 4380 0 87,600 465 465 134 140653 0936 323 517 131218
4 Airport DRWY10R-28L | v | ||| mp.83 73,016 365 0 7.300 0s2 054 142 134448 0.948 317 508 126,509
< d R737.400 AR 26A 3RS n 7300 nnA nna 139 127553 nazr 215 snA 124 R8T h

<

MExplorer | YeAircraft  @@Material
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{© FAARFIELD 2.1.1 (Build 12/21/2023)

Select PCR Mode / Hit Run

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

Explorer

=
PCR Graph

Airport Master Record
4 Airport B RWY 10L-28R (No '

Structure Report

CDF Graph

PCR Report

PCR Graph

Airport Master Record
4 Airport B RWY 10L-28R Exten

Structure Report

CDF Graph

FCR Report

PCR Graph

Airport Master Record
4 Airport B RWY 10R-28L

Structure Report

CDF Graph

PCR Report

FCR Graph

Airport Master Record
4 Airport C RWY 01-19

Structure Report

CDF Graph

PCR Report

FCR Graph

Airport Master Record
4 Airport F RWY 9-27

Structure Report

CDF Graph

PCR Report

PCR Graph

Airport Master Record
4 Airport D RWY 10R-26L

Explorer | YoAircraft @ Material

9 February 2024

Structure  CDF Graph PCR Report PCR Graph Airport Master Record

atus | Gear | Structure

Job Name: PCR Comparisons 2
Structure Name: | Airport B RWY 10R-28L

Pavement Layers

Pavement Type: | New Flexible
Material Thickness (mm) CBR
P-401/P-403 HMA Surface 127 P-401/P-403 HMA Surface
P-401/P-403 HMA Stabilized 150
-.>|P-209 Crushed Aggregate 305
Subgrade 7
< »

Select As The Design Layer Delete Selected Layer

Design Life (Years): | 20 P/TC Ratic:| 1
The standard design life for pavement structure is 20 years (1 to 50 allowed).
Results 78

R
S NS,

R A A R,
e e o

— NN
Calculated Life (Years): Total thickness to the top of the subgrade (mm): 582 A A 3 S
R T T

Copy Structure to Clipboard

Traffic

Stored Aircraft Mix | Airport B 10R-28L N Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File

Airplane Name Gross Taxi Annual Annual Total CDF . CDF Max for P/C Ratic Tire Pressure  Percent GW  Tire Contact Tire Contact Tire Canta;
Weight (kg) Departures  Growth (%)  Departures  Contributions Airplane (kPa) onGear  Width (mm) Length (mm) Area (mm

B767-300(UDA) 143,789 365 0 7.300 0 0.01 1.45 1210.88 0.922 332 531 138,286 a
B757-200 116,100 1360 0 27.200 002 003 136 126174 0912 292 467 107,174
B737-900 85,366 1360 0 27,200 44 41 134 151522 0936 323 517 131218
B737-800 79,242 4380 0 87,600 465 465 134 140653 0936 323 517 131218
MD-83 73.016 365 0 7.300 0.52 0.54 1.42 1344.48 0.948 317 508 126,509 o
R737.400 62266 265 a 7300 noa noe 12a 12755 nazn 215 s 124 A%1

<

FAARFIELD 2.1 for PCR

Design Optiol

Calculate HMA CDF No

Reduced Cross Section: | No

Automatic flexible
base design:

Yes
Slab Stress Displayed: | No
Output file: No

Units: Metric

Allow Flexible I
Computation for Thick | Yes
Overlays on PCC .

Compute ACR for All [ ves

Subgrade Categories

Show Advanced Options

Set as Program

Default Initial

Show/Hide Pavement Image

Change Pavement Graphics

User Defined Aircraft Directory:

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

Change Aireraft Directory

Reset Default to

7\ Federal Aviation
7/ Administration
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PCR Complete

Scroll Traffic Table to the Right

@ FAARFIELD 2.1.1 (Build 12/21/2023) - [m} x
i @ Newson [J0pensob (E)New structure: [ save Job [Psave as- [gsave At X Close sob | User Defined Airrsft b create 2 ¢ | Batch Rum Selection [Fsetect an [ Jpesetect an |- [E] pavear access (@ help avReset X Bt L
Explorer ] CDF Graph PCR Report PCR Graph  Airport Master Record [x] Design Opions [v]fe x || &

PCR Graph N
Airpart Master Record Structure

4 pirport B RWY 10L-28R (No Grow! Job Name: PCR Comparisons 2 PCR ) — PO ew romen
Structure Report

Structure Name: | Airport B RWY 10R-281 v/ Include in Summary Report | | Add To Batch PCR Calculation of Airport B RWY 10R-28L Completed

CDF Graph Run Time: 52 seconds
och Report Pavernent Layers PCR = 410/F/CIX/T
PCR Graph Pavement Type: New Flexible C & S‘t t G 5
Airport Master Record Material Thickness (mm)  E (MPa) CBR ear tructure

4 pirport B RWY 10L-26R Extensions| P-401/P-403 HMA Surface 127 1378.95
Structure Report P-401/P-403 HMA Stabilized 150 0 - -

- o

S 15205 Croshed Ayregsie - PCR Calculation of Airport B RWY 10R-2EL Completed
PCR Report ot e Run Time: 52 seconds
PCR Graph
Airport Master Racord PCR = 410/F/C/T

4 Airport B RWY 10R-28L
Structure Report Select As The Design Layer Delete Selected Layer
CDF Graph
PCR Report Design Life (Years):| 20 P/TC Ratio:| 1
PCR Graph The standard design life for pavement structure is 20 years (1 to 50 allowed).
Airport Master Record Results

4 Alrport CRWY 01-19 Calculated Life (Vears) Total thickness to the top of the subgrade (mm): 552 Set as Program || Reset Default to

Default Initial

Structure Report

CDF Graph Trat
PCR Report Show/Hide )
Stored Aircraft Mix | Airport B 10R-23L v Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File ow/Hide Pavement Image
PCR Graph
GrossTaxi  Annual Annual Total CDF CDF Max for Tire Pressure  Percent GW  Tire Contact  Tire Contact  Tire Contact
Airport Master Record
" L Weight (kg) Departures  Growth (%)  Departures  Contributions Airplane WAELED (kPa) on Gear Width (mm)  Length (mm) Area (mm?) Change Pavement Graphics
4 Airport FRWY 9-27
P B767-300(UDA) 143,789 365 0 7,300 0 0.01 145 121088 0.922 332 531 138,286 -
Structure Report B757-200 116,100 1,360 0 27,200 0.02 0.03 136 126174 0912 292 467 107,174 User Defined Aircraft Directory:
CDF Graph B737-900 85366 1,360 0 27,200 41 41 134 1515.22 0.936 323 517 131.218 C:\Users\David Brill\Documents
PCR Report - B737-800 79,242 4,380 0 7,600 465 465 1.34 1406.53 0936 223 517 131,218 \My FAARFIELD\User Defined
“ 5 MD-83 73016 365 0 7,300 0.52 0.54 142 134448 0.948 317 508 126,509 < || Areraft
4 »
IMExplorer | YeAircraft  @Material Change Aircraft Directory v
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Traffic Table

Now displays ACR values for all 4 subgrade categories.

@ FAARFIELD 2.1.1 (Build 12/21/2023) - a X
i @ Newlob [J0pen job () New Structure: [ Save Job (B save As [Rsave Al X Close Job | User Defined Aireraft & Create & ¢4 | Bateh Run Selection sh?ctl\ll [\jﬂe&:len Al | B paveaR Access (D help avReset X Bt L
Explorer [+] CDF Graph PCR Report PCR Graph  Airport Master Record [%] | Design Options Ol x| g
PCR Graph . 11 2
I x Calculate HMACDR: | No  ~ 5
Reduced Cross Section: | No  ~ 5
. . ) ) o Automatic flexible P K
Stored Aircraft Mix | Airport B 10R-28L < am Structure Delete Aircraft Mix File base design:
Slab Stress Displayed: | No  ~
. Gross Taxi Annual
Airplane Name . ACR/F/A ACR/F/B ACR/F/C ACR/F/D 5 .
Weight (kg) Departure: Output fle: o
B767-300(UDA) 143,789 365 3204 3426 376.0 464.8 - Units: Metric .
B757-200 116,100 1,360 262.3 289.4 336.5 4476 [
Computation for Thick | Yes v
B737-900 85,366 1,360 417.8 453.9 495.4 562.9 Overlays on PCC
B737-800 79,242 4,380 377.2 410.0 4479 507.1 Compute ACRfor All yes  «
Subgrade Categories
MD-83 73,016 365 360.5 409.1 461.6 529.6 v
Show Advanced Options
Airport Master Record Results
4 Alrport CRWY 0119 Calculated Life (Years) Total thickness to the top of the subgrade (mm): 582 - Setas Program || Reset Default to
Structure Report Default Initial
CDF Graph
PCR Report Stored Aircraft Mix | Airport B 10R-28L © Save Aircraft Mix to File Clear All Aircraft from List Remove Selec Show/Hide Pavement Image
PCR Graph
Tire Pressure  PercentGW  Tire Contact  Tire Contact  Tire Contact  ACR Thick (mm) ACR Thick (mm) ACR Thick (mm) ACR ick (mm)
) ArportMasterfecord (kPa) on Gear Width (mm)  Length (mm)  Area (mm?) ) ® © @) RO Bei) ARC S Change Pavement Graphics
4 Airport FRWY 9-27 121088 0.922 332 531 138,286 376 493 592 754 3204 3426 3760 4648 B
Structure Report 126174 0912 292 467 107,174 338 450 566 742 2623 2894 336.5 4476 User Defined Aircraft Directory:
CDF Graph 151522 0936 323 517 131,218 439 559 668 815 4178 2539 2954 5629 C:\Users\David Brill\Documents
PCR Report - 140653 0.936 323 517 131,218 419 536 638 785 377.2 4100 4479 507.1 \My FAARFIELD\User Defined
Pl > 1344.48 0.948 317 508 126,509 409 536 648 798 360.5 4091 4616 5296 - Aircraft
MExplorer | YeAircraft  @8Material : d Change Aircraft Diractory -
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ICAO-ACR Version 1.4

«  FAA developed program. — i g
«  Calculates standard ACR numbers for romn e e
aircraft operating on flexible and rigid i L
airport pavements. - Calculate ACR
- Core library can be linked directly to other B ) Gty Sl o 50 ) e
programs to either compute ACR directly 27 ool s e PR i
or use as part of a technical PCR 2| e | o ; e = o
evaluation. ] mre ] ow SRS T mws | ms o
* New — Reads the FAARFIELD aircraft
library directly.

* Get technical information on how to link
the library to a calling program from the
ICAO-ACR download page:

https://www.airporttech.tc.faa.gov/Products/Airport-Safety-Papers-
Publications/Airport-Safety-Detail/icao-acr-14

Mo X Y
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Rigid Pavement PCR Example
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FAARFIELD 2.0 PCR Example

Airport E

— Large-hub airport in the U.S. i =) g | [
— Runway 10C-28C is a rigid runway constructed in 2013.
. Design Section:
* 18in. (457 mm) PCC surface (P-501)
«  6in. (152 mm) HMA base (P-403)

* 6in. (152 mm) asphalt-treated permeable base
(ATPB)

* 12in. (305 mm) stabilized subgrade over natural

04L/22R Q4Rf22L 09C/27C 09L/27R 09R/27L OL/28R 10R/28L 10X H1
subgrade — otiiiction Dt
. . . Runway Identification 10C/28C FAR 77 Category PIR/PIR
. For design purposes, ATPB is assumed equivalent to Length R e e /
Surface Type-Condition CONC-E Obstruction Marked/Lighted
standard granular base course P-209. S e SHE AT
Gross Weight (In Thousands) Distance From Runway End
HH = H H — = Single Wheel (S) 750 Centerline Offset & i
. Subgrade stabilization provides estimated k = 150 pci at Emes Vet T4
2 Dual Wheels in Tandem (2D) 3750 Close-In Obstruction N/N
top of Subg rade_ 2 Dual Wheels in Tandem/ 2 Dual Wheels in Double Tandem (2D/2D2) 9020
Pavement Classification Number (PCN) 96 /R/C/WIT

. Airport reported PCN 96/R/C/WIT using COMFAA 3.0
(Old ACN/PCN system).
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FAARFIELD 2.0 PCR - Data

Airport E - Runway 10C-28C

Stored Aircraft Mix | Airport A ¥ Save Aircraft Mix to File
Airplane Name G|‘gss Taxi Annual Annual Total
Weight (kg) Departures Growth (%) Departures
P-501 PCC Surface A330-200 WV020 212,735 81 0 1,620
P . L _.‘Q' . ] _ . _ . : A340-300 std 272,155 340 0 16,800
" o : S ) T e A340-300 std Belly 272,155 840 0 16,800
. = e o, - o : A380-800 WV000 405,511 424 0 8,480
. A P A380-800 WVO00 Belly 405,511 424 0 8,480
St = 2 S a i ~ o o o B747-400 395,986 2,722 0 54,440
i L ﬁ ' . i o B747-400 Belly 395986 2722 0 54,440
= AT i =i 767-300 ER/Freighter 185,519 3,454 0 69,080
: : ' ' ’ ’ B777-300 327,493 3,372 0 67440
A300-600 5td Bogie 170,097 1,019 0 20,380
DC/MD-10-10/10F 207,746 71 0 1,420
MD-11 281,681 606 0 12,120
MD-11 Belly 281,681 606 0 12,120
B757-200 113,398 291 0 5,820
A320-200 std 68,039 24,656 0 493,120
B737-800 78,471 26,655 0 533,100
B727-200 Advanced Basic 78,018 1,346 0 26,920
D-50 20412 28,229 0 564,580
5-30 10,206 3.508 0 76,160
4 3

\?\ Federal Aviation
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One-Step PCR Procedure

 For PCR following design, the evaluation structure and traffic
mix are already entered in FAARFIELD.

 No equivalent thickness calculation needed.

 In PCR mode, FAARFIELD automatically switches to standard
CG and tire pressure conditions for ACR evaluation.

« FAARFIELD automatically determines the subgrade category
from subgrade data.

 FAARFIELD automatically determines the critical aircraft from
the traffic list.

9 February 2024 FAARFIELD 2.1 for PCR () FoosralAnation
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FAARFIELD 2.0 PCR Example

One-Step Procedure

X
@D rep M Reset X Exit u

{© 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

9 February

Explorer [x] CDF Graph PCR Report PCR Graph Airport Master Record Design Options 8
5
T =
4 Airport B RWY 10R-28L Structure Calculate HMA CDF: No M -
s
Structure Report N H
Job Name: PCR v Status | Gear | Structure £
CDF Graph PCR Comparizons 2 fun Reduced Cross Section: | No 5
PCR Report Structure Name: | Airport E RWY 10C-28C | IndNe Ih Summary Rej Add To Batch s
Automatic flexible 5
PCR Graph Pavement Layers base design: NSO =
Airport Master Record Pavement Type: | New Rigid
4 Airport C RWY 01-19 lab Stress Displayed: | No v
Structure Report Material Thickness (mm)  E T 5y
corerErn -2 |Po01 PCC Surface i S e I e ct P C R th e n st fle e :
PCR Report P-401/P-403 HMA Stabilized 152 ,
PCR Graph P-209 Crushed Aggregate 152 - cc 5y nits: Metric S
Airport Master Record Subgrade Ll I I k R n
4 Airport FRWY 9-27 flow Flexible
Jomputation for Thick | Yes v
Structure Report ‘ fays on PCC

CDF Graph P-301/P-403 HMA Stabilized £-2757.90 MPa
Select As The Design Layer Delete Selected Layer Compute ACRfor Al |Yes v

PCR Report Subgrade Catagories

PCR Graph Design Life (Years):| 20 P/TC Ratic:| 1 77

Airport Master Record
4 Airport D RWY 10R-28L

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

P-200 Crushed Aggregate
e e Show Advanced Options

Results
Structure Report g B NN
: TR TTTTTmTT A AT A e
COF Graph Caleulated Life (Years) Total thickness to the top of the subgrade (mm):| 762 T A T TR Set as Program || Reset Default to
PCR Report P N NN S S NN N NN NN NI SIS A
FCR Graph Copy Structure to Clipboard
v Show/Hide Pavement Image

Airport Master Record
4 Airport ERWY 10C-28C

Traf

Change Pavement Graphics
Structure Report
Stored Aircraft Mix | Airport A - Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure Delete Aircraft Mix File
CDF Graph
PCR Report Airotane Name. GrossTaxi  Annual Annual Total CDF CDFMaxfor o . TiePressure PercentGW  Tire Contact Tre Contact User Defined Aircraft Directory
B Weight (kg)  Departures  Growth (%)  Departures  Contributions Airplane (kPa) on Gear Width (mm)  Length (mm) C:\Users\David Bril\Documents
PCR Graph My FAARFIELD\User Defined
i A330-200 WV020 212,735 81 0 1620 0 0 391 144833 0.948 374 598 . }\\r)(/raft \User Define:
Airport Master Record A340-300 std 272,155 840 0 16,800 0 0 19 1401.06 0.7935 385 616
4 Airport G RWY 16L-34R 'A340-300 std Belly 272155 B840 0 16,800 0 0 3.08 1074.60 0.1522 385 616 Change Aircraft Directory
Structure Report A380-800 WVO000 405,511 424 0 8,480 0 0 45 1084.53 03805 316 506
'A380-800 WVO000 Belly 405,511 424 0 8,480 0 0 5 108453 0.57 316 508
« R747 a00 208 096 2732 n 4 a4n n n 2¢c1 1277 6c nacce 2c1 c7e h
« >

Explorer | YoAircraft @ Material

FAARFIELD 2.1 for PCR
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FAARFIELD 2.0 PCR Example

PCR = 1140/R/C/WIT

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

‘ @ Hew oo [0pen job (E)Newstructure [jsave job [Bsave as [gsave il X Close Job | User Defned aircaft ¥ Create & gy, | Bateh fun Seiection [Z]setect an [Clpeseiectan | [ paveark access S-tat s GE‘E r St rIJ'Ct ure
Explorer ] CDF Graph PCR Report PCR Graph Airport Master Record
4 Airport B RWY 10R-28L - -
——— . PCR Calculation of Airport E RWY 10C-28C Completed
Job N; 3 ~ tatus | Gear | Structure
CDF Graph ok Name: PCR Comparisons 2 Run ~
SR Repart Structure Name: | Arport £ RWY 10C.26C 7] Include in Summary Report [ ] Add To Batch ] PCR Calculation of Airport E RWY 10C-26C Completed Eun Time: 331 seconds
Run Time: 331 seconds
PCR Graph Pavement Layers PCR = 1140/R/C/W/T F' I: R 1 _1 4 D R {: _I_
Airport Master Record Pavement Type: | New Rigid . = ,I'[ J"r ,I'nllﬂi|ll|'lI
4 Airport CRWY 01-19
Strueture Report Material Thickness (mm)  E (MPa) K (MN/m~3) FMP.;)
CDF Graph - |P-501 PCC Surface 457 4 ‘ ‘ Ouioi i No
PCR Report P-401/P-403 HMA Stabilized 152

PCR Graph P-209 Crushed Aggregate 152 H n etric
isplays here:

4 Airport FRWY 9-27

o I PCR1140/R/C/WNIT "1 Tire Pressure  Percent GW

— (kPa) on Gear
Note — Show Advanced O
. 1448.33 0.948
FAARFIELD automatically loads the
correct tire pressure and %GW on | ( N s LeoIE Ll
main gear for PCR calculations. \ = max || .| 107460 0.152
These may be different than r o] e e oo s ||| sosoneno] | 1084.53 0.38

a
2

(kPa) on Gear Widlh (mm)  Length (mm) Ci\Users\David Bril\Docul

RS — 369 = N \AMy FAARFIELD\User Defi 1 ':}84 5 3 I:I 5 Tlu‘
ircraft " L]

188 1401.06 0.794 401 642

ontributions  Airplane

thickness design values. 0

0
T o T 2 " e 0 3.06 107460 0152 227] 356 Change Aireraft Dir
Structure Report A380-800 WV000 405511 424 0 8,480 0 0 383 1084553 038 372 596 4277 L M ACC
¥ ||| A380-800 Wv00O Belly 405511 424 0 8,480 0 0 425 108453 057 372] 596
< > RIg7 400 20c008 2733 £4a40 n 2c 127268 nacc 2cc] coc v
« »
ImExplorer | YoAircraft  @iMaterial

9 February 2024 FAARFIELD 2.1 for PCR (7)) Federal Aviation
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PCR Reports and Graphs

) 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 g‘mAn f‘jn,kkcmn | B paveamaceess D relp ereser X exic u
Explorer [x] CDF Graph PCR Report PCR Graph Airport Master Record Design Options =] £
4 Airport B RWY 10R-28L | p—— Calculate HMACDE: | No  ~ z[
Structure Report N %
CDF Graph Job Name: PCR Comparisons 2 FeR ’ Run Satus | Gear | Strcture Reduced Cross Section: | No  ~ 5
PCR Report Structure Name: | Airport E RWY 10C-28C | Include in Summary Report | | Add To Batch PCR Caleulation of Airport E RWY 10C-28C Completed <
Run Time: 331 seconds Automatic flexible g
PCR Graph Pavement Layers PCR = 1140/R/CAW/T pae sosion: Yes - B
Airport Master Record Pavement Type: | New Rigid -
4 Airport C RWY 01-19 Slab Stress Displayed: | No v
Structure Report Material Thickness (mm)  E (MPa) K (MN/m*3) ?MPA)
CDF Graph --» |P-501 PCC Surface 457 483 Output file: No v
PCR Report P-401/P-403 HMA Stabilized 152
PCR Graph P-209 Crushed Aggregate 152 Units: Metric E
Airport Master Record Subgrade 86.50 40.7
o7 Allow Flexible
Computation for Thick | Yes
e Report Overlays on PCC
PCR Report o
Select As The Design Layer Delete Selected Layer Compute ACRfor Al | yes v
ort Subgrade Categories

ph Design Life (Years):| 20 P/TC Ratic:| 1
PCR Graph Vst Recor Show Advances Oprions

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

WY 10R-28L
Results
. e Report
,EH r p{] r't M = | Ste r Re Co rd ph Calculated Life (Years): Total thickness to the top of the subgrade (mm): 762 Set as Program || Reset Default to
Default Initial
rt
PCR Graph
v Show/Hide Pavement Image

Airport Master Record
4 Airport ERWY 10C-28C Traffic

Structure Report Change Pavement Graphics

Stored Aircraft Mix | Airport E ° Save Aircraft Mix to File Clear All Alrcraft from List Remove Selected Aircraft from Structure | | Delete Aircraft Mix File
=y
PCR Report pirolane 1 GrossTaxi  Annual Annual Total CDF COF Maxfor oo Tire Pressure  Percent GW  Tire Contact  Tire Contact User Defined Aircraft Directory
AL NS Weight (kg)  Departures  Growth (%)  Departures  Contributions Airplane atio (kPa) on Gear Width (mm)  Length (mm) Ci\Users\David Bril\Documents
PCR Graph My FAARFIELD\User Defined
i A330-200 WV020 212,735 81 0 1620 0 0 198 144833 0.948 369 590 . }\\r)(/raft \User Define:
Airport Master Record A340-300 std 272,155 840 0 16,800 0 0 188 1401.06 0.794 401 642
a = A340-300 std Belly 272,155 840 0 16800 0 0 3.06 107460 0152 222 356 Change Aircraft Directory
Structure Report A380-800 WN000 05,511 424 0 8480 0 0 383 108453 038 372 596
| ||| Asso-00 wvo00 Belly 405511 424 0 8480 0 0 125 1084553 057 372 596
« d R747 a00 208 096 2732 n 4 a4n n n 2c 1277 6c nace 266 coc h
« 5

MExplorer | YeAircraft  @@Material
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PCR Report

Summary Data

Results Table 1

9 February 2024

Federal Aviation Administration FAARFIELD 2.1 PCR Report

FAARFIELD 2.1.1 (Build 12/21/2073)

Job Name: PCR Comparisons 2

Structure: Airport E RWY 10C-28C
This file name = PCR Results for New Rigid 2024-02-01 11:08:01

Evaluation pavement type is rigid and design program is FAARFIELD.

Structure name: Airport E RWY 10C-28C in job file: PCR Comparisons 2. J0B.xml
Units = Metric

Anaiysis Type: New Rigid

Subgrade Modulus =86.50MPa (Subgrade Category is C)

Evaluation Pavement Thickness =762 mm

Pass to Traffic Cycle (PtoTC) Ratio = 1.00

Maximum number of wheels per gear = 6

Results Table 1. Input Traffic Data

20 Years Coverage
4330200 ¥N020 212,735 54.80 1,448.33 a1 aia
4340-300 std 272,155 .40 1,401.06 a0 89m
4340-300 std Belly 272,155 15.20 1,074.60 ) 5,499
4380800 WN00O 405,511 38.00 1,08453 424 2,217
A380-800 WNO00 Belly | 405,511 57.00 1,08453 424 1,997
B747-400 395,986 46.60 137266 2 15,562
8747-400 Belly. 395,98 .60 1,372.68 272 15,530
B767-300 ER/Freighter 185,519 2.4 1,365.60 2,454 18,689
8777300 327,492 94.80 161673 2372 18,302
4300-600 524 Bogis 170,057 5.00 1,32057 1,019 6,037
DC/MD-10-10/ 10F 207,746 2.0 1,244.48 n am
D11 281,681 .60 139390 606 3293
MD-11 Bally 281,681 17.00 121753 606 4,007
8757-200 91.20 123217 291 1,456
2320200 st 68,039 9.8 1,269.56 24,656 132,578
8737800 78471 .60 139284 25,655 149,876
B727.200 Advancad Bacic | 78,018 %.00 547.69 1,346 9,245
050 20412 95.00 496,42 28,228 151,240
530 10,206 5.00 387.83 3,808 12,031

Adrcraft

3,39

A330-200 WV020
A340-300 st
A380-800 WVD00
8747-400

B767-300 ER/Freighter
8777300

4300-600 5td Bogie
DC/MD-10-10/10F

B727.200 Advanced
Basic
050
s30

res.

212,735
m,15
405,511
395,986
185,519
327,433
170,087
207,74

78,47

78,018

20,412
10,206

Critical aircraft Total equiv.

Results Table 2. PCR Value
Max allowable Gross Weight of critical

333,825 511

ACR Thick (mm})
©

948 1,448.33 399
9460001 1,401.06 47
95 1,08453 45
932 137266 7
524 1,365.60 54
5438 1,616.73 503
55 1,32057 £
9.4 1344048 E
9460001 139240 )
2 123217 Ev)
93 1,269.56 315
e 139284 48
5 94763 £
95 sen 150
9 387.83 0

637
=X
5232
617
6825
104

50,1
723
8524
052
443
5123

1019
5.2
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Results Table 2

Results Table 3




Review — PCR Report

* Results Table 1 — Input Traffic Data.

* Results Table 2 displays PCR data for the critical
(reference) aircraft only.

— PCR is defined as the ACR of the critical aircraft at the
maximum allowable gross weight (MAGW).

— Can report PCR to the nearest whole muiltiple of 10.

« Results Table 3 — ACR Data.
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Results Tables 1 and 2

@ FAARFIELD 2.1.1 (Build 12/21/2023) - [m) X
i @ Newlos [)Opentob (D)New structure [ save oo Bsavens B X Close Job | User Defined Aircraft ¥ Create £ it | B3tCh Run Selection =|ECUU| @De&ledl\l\ | [B) eavearr access (Dticlp M Reset X Bt L‘
Explorer ] Structure  CDF Graph PCR Graph  Airport Master Record 8

- N =
4 Airport B RWY 10R-28L Save As PDF -
Structure Report 2
CDF Graph Results Table 1. Input Traffic Data (N E
PCR Report s
Gross Weight Tire P 2
PCR Graph Aircraft Name u:go)ss CE Percent Gross Weight ( ':\r:a) ressure Annual Departure 20 Years Coverage -
Airport Master Record £
4 Airport CRAY 0118 1 A330-200 WV020 212,735 1,448.33 818 i
2 A340-300 std 272,155 79.40 1,401.06 8,923 -
Structure Report 5
3 A340-300 std Belly 272,155 15.20 1,074.60 5,499 3
CDF Graph
ap 4 A380-800 WV000 405,511 38.00 1,084.53 2,217
PCR Report 5 A380-800 WVO00O Belly 405,511 57.00 1,084.53 1,997
PCR Graph 6 B747-400 395,986 46.60 1,372.66 2,722 15,562
Airport Master Record 7 B747-400 Belly 395,986 46.60 1,372.66 2,722 15,530
4 Airport F RWY 9-27 8  B767-300 ER/Freighter 185,519 92.40 1,365.60 3,454 18,689
Structure Report 9 B777-300 327,493 94.80 1,616.73 3,372 16,303
CDF Graph 10 A300-600 Std Bogie 170,097 95.00 1,320.57 1,019 6,037
PCR Report 11 DC/MD-10-10/10F 207,746 93.40 1,344.48 71 370
PCR Graph 12 MD-11 281,681 77.60 1,393.40 606 3,293
Airport Master Record 13 MD-11 Belly 281,681 17.00 1,217.53 606 4,027
4 Airport D RYUY 108251 14 B757-200 113,398 91.20 1,232.47 291 1,456
15 A320-200 std 68,039 93.80 1,269.56 24,656 132,578
Structure Report
PR 16 B737-800 78,471 93.60 1,392.84 26,655 149,876
=P 17 B727-200 Advanced Basic 78,018 96.00 947.69 1,346 9,245
PCR Report 18 D50 20,412 95.00 496.42 28,229 151,240
PCR Graph 19 $30 10,206 95.00 387.83 3,808 12,031
Airport Master Recard . .
4 Airport E RV 10€.25C Critical Aircraft
Results Table 2. PCR Value
Structure Report
CDF Graph v . | Aircraft Name C itical aircraft Total equiv. departures Max allowable Gross Weight of critical aircraft (kg) ACR Thick at max. MGW (mm)
4 >
B777-300 3 333,825 511 ~
Explorer | YoAircraft  @Material

9 February 2024




Results Table 3

@ FAARFIELD 2.1.1 (Build 12/21/2023) - ] X
| @ Newlor [J0pen lob (B)New Structure. [ Save Job [ Save A5 [Rsave Al X Close Jobo | User Defined Aircraft & Create & g | Batch Run Selection e|ectAII [DDESEIE:IAII | B pavesr access (DHelp e Reset X it L_,|
Explorer v . Structure CDF Graph PCR Report PCR Graph Airport Master Record §

o
Airport Master Record | * =
Save As PDF =
4 Airport E RWY 10C-28C S
H
Structure Report . . . Al E
fuctire Repe Results Table 3. New Rigid ACR at Indicated Gross Weight and Strength 8
CDF Graph —f
@
PCR Report : : =]
Gross Weight Tire P =
Aircraft Name ross Welg Percent Gross Weight on Main Gear Ireé Fressure ACR Thick (mm) (C) ACR/R/C
PCR Graph (kg) (MPa) 2
=l
Airport Master Record 1 A330-200 WV020 212,735 94.8 1,448.33 693.7 =
4 Airport G RWY 16L-34R 2 A340-300 std 272,155 94.60001 1,401.06 417 759.9 &
Structure Report 3 A380-800 WV000 405,511 95 1,084.53 345 523.2 A
CDF Graph 4 B747-400 395,986 93.2 1,372.66 417 761.7
PCR Report 3 B767-300 ER/Freighter 185,519 92.4 1,365.60 394 682.9
PCR Graph 6 B777-300 327,493 94.8 1,616.73 503 1104
Airport Master Record 7 A300-600 Std Bogie 170,097 95 1,320.57 39 690.1
4 Airport | RWY 17L.35R 8  DC/MD-10-10/10F 207,746 93.4 1,344.48 404 712.9
Structure Report 9 MD-11 281,681 94.60001 1,393.40 447 852.4
CDF Graph 10 B757-200 113,398 91.2 1,232.17 302 405.2
1 A320-200 std 68,039 93.8 1,269.56 315 434.3
PCR Report
12 B737-800 78,471 93.6 1,392.84 348 532.3
PCR Graph .
) v 13 B727-200 Advanced Basic 78,018 96 047.69 340 508
“ > 14 D-50 20,412 95 496.42 150 101.9
v
ImExplorer | YWeAircraft  @#Material 13 5-30 10,206 95 387.83 109 95.2
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PCR Graph for Example

Critical aircraft: B777-300 All design aircraft have ACR < PCR.
What does that mean?
1200 11386/ 120000
Aircraft Name Aircraft ACR | Calculated PCR | Annual Departure
1l B777-300 1104 1138.6 3,372 [
2 (v Eam L) ra: 3 - L]7]4]
3 B747-400 761.7 - 2,722 s
4 A340-300 std 759.9 - 840 % ;E
5  DC/MD-10-10/10F 712.9 - 71 H Fooo &
6 A330-200 WV020 693.7 - 81 g E
7 A300-600 Std Bogie 690.1 - 1,019 40000
8  B767-300 ER/Freighter 682.9 - 3,454
9 B737-800 532.3 - 26,655 ' 20000
10 A380-800 WVO00 523.2 - 424
11 B727-200 Advanced Basic 508 - 1,346 .
12 A320-200 std 434.3 - 24,656
13 B757-200 405.2 - 291
14 D-50 101.9 - 28,229

Annual Departures
I ACR = PCR (Secondary Axis)
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CDF Graph

« CDF for this example <1
— Excess strength.

— Consistent with no restrictions on
using aircraft.

— Maximum CDF is dominated by
critical aircraft in this case.
« Maximum CDF for PCR is usually
. less than CDF for design.

. — Due to different gear characteristics
ot used for PCR computation

— For design, we assume 95% of gross
B weight on the main gear
(conservative).

i s — PCR assumes maximum ramp mass
Wil and actual corresponding aft c.g.
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Rigid Pavement PCR Reminders

* Rigid pavement PCR is sensitive to concrete flexural strength (R).

 Subgrade strength categories have changed from ACN/PCN system.

— Subgrade category is based on the E-modulus at top of subgrade. (No more
estimation of top-of-base k.)

— Subgrade category may be different from PCN.
 More examples: See FAA Report No. DOT/FAA/TC-23/57 (2023):
PCN-PCR Comparisons for Large- and Medium-Hub Airport
Runways
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Questions?
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