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ACN-Aircraft Timeline (Wheel load)
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FAA Guidance on ACN-PCN

AC 150/5335-5A

STANDARDIZED METHOD OF REPORTING
AIRPORT PAVEMENT STRENGTH — PCN

Revised September, 2006

2005 - PCN field re-activated in 5010 Database
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ACN/PCN Definitions

« ACN

“A number expressing the relative effect of an
aircraft on a pavement for a specified standard
subgrade strength.”

e PCN

“A number expressing the bearing strength of a
pavement for unrestricted operations.”

Aerodrome Design Manual, Part 3 Pavements, Chapter 1
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ACN/PCN System - Concept

A pavement with a given PCN can support
without weight restriction, an airplane with an
ACN rating equal to or less than the pavement
PCN value.
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ACN/PCN System

 Why not use allowable “Gear” load?

 Pavement thickness design requires not only the load
magnitude but also the frequency of application.
Therefore if an allowable gear load is reported, some
knowledge about the frequency of load application is
necessary for proper implementation.

* For airport pavement applications we use the term “annual
departures” to discuss frequency
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ACN/PCN System
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ACN/PCN System
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ACN/PCN System - Concept

ACN — PCN procedure standardizes the
frequency issue by making calculations of
ACN/PCN at 10,000 coverages

(Due to airplane wander, It takes more than one pass
of an airplane to equal a full coverage)
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ACN-PCN Application

e Applies only to pavements with bearing
strengths of 12,500 pounds (5,700 kqg) or
greater.

 The method of reporting pavement bearing
strength for pavements of less than 12,500
pounds (5,700 kg) remains unchanged.
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ACN/PCN System - Limitations

* Only intended as a method for airport operators
to evaluate acceptable operations of airplanes

* |t provides a load, or damage rating relative to
a specified reference load.

 ACN is not a pavement design procedure.
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ACN/PCN System - Limitations

Airplanes are represented by only one gear
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ACN/PCN System —Flexible Pavement
One Gear versus All Gears (06 alphas)

ACN for single Gear versus all Gears
Airbus A380 - 62,000 Ib wheel loads and Boeing B747 - 52,000 Ib wheel loads
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ACN/PCN System — Rigid Pavement

e Westergaard solution for loaded elastic plate on
a Winkler foundation

Interior load (PCA method)
Concrete working stress = 2.75 MPa (399 psi)
4 Subgrade strengths

High (A) = 150 MN/m?3 (554 pci)
Medium (B) = 80 MN/m?3 (296 pci )

Low (C) = 40 MN/m?3 (148 pci)
Ultra low (D) = 20 MN/m3 (74 pci)
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ACN/PCN System —Flexible Pavement

o California Bearing Ratio (CBR) Method
* 4 Subgrade Strengths

High (A) = CBR 15
Medium (B) = CBR 10

Low (C) = CBR6
Ultra low (D) = CBR 3
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ACN/PCN System

* A Derived Single Wheel load (DSWL) at
1.25 MPa (181 psi) is computed for each
subgrade.

 Found by equating thickness for DSWL to
design thickness for airplane gear

« ACN = DSWL in kilograms divided by 500

Calculated at maximum main gear loading — i.e. maximum ramp weight and
corresponding maximum center of gravity

AGL Airports Conference Federal Aviation
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Historic Flexible Design Parameter
Derived Single Wheel Load (DSWL)

Load at
Max CG DSWL

Compute DSWL so
subgrade deflection

Is equal

Airplane Operating
Tire Pressure ~,
?7? psi

Defined Tire Pressure
181 psi

Equal Deflection
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ACN/PCN System — Official ACN

o Official ACN values are provided by the Aircraft
Manufacturer

Airplane Characteristics for Airport Planning
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ACN/PCN System =

« Airplane Characteristics

manual report official
center of gravity and
max gross load for ACN
calculation.

Tire pressure (used in ACN
calculation) is also reported
for standard configuration

Weight on Main Landing

Gear Group-Tonnes

13

Percentage MAC

20 30 40 50

t 1 1 1 370

W S I I N .....d.r__.-."‘f'--_?,.ﬁu
. | .1.‘.,_'!". L

350 4+ L= L} L4 350

7% 1 J M W

3z g4+
320 =

£ [ S N

260

o0 +—t———H—F+ b I I
. T I I
-1 J M A, | I I .r.:___.r_,..-"."
270 +———— ,..r""‘.’. -
—1 MLW = 236 I
L / Tonnes — 1 R Lo bl

LG for ACH

LA

TTTMEFW = 2227
I Tannes I

F———a——Take 0ff &
- I—Lending

»Lalculations T

+ 340

=1 330

4 320

310
4 300
L 290
L 280

<+ 270

4 260

+ 250
+ 240
4 230
T3 220

+ 210

- 200

= 190

+ 180

L4170

140

T T L

] B8 20 92

Fercentage of Weight on Main Gear Group

100

Aircraft Gross Weight-Tonnes



FAA Guidance on ACN-PCN

AC 150/5335-5A STANDARDIZED METHOD OF
REPORTING AIRPORT PAVEMENT STRENGTH — PCN

* AC introduces the COMFAA program.

« COMFAA can be used to calculate ACN values for any
airplanes.

 Manufacturer’'s have provided CG and max load data for
ACN determination.

AGL Airports Conference Federal Aviation
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COMFAA 2.0 Program

1® COMFAA 2.0 - Computer Program for ACN Calculation (Draft) =] E3
X=735in ¥=-373In — Edit Wheels
| Aircraft Group
Add
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Boeing Remove

McDonnell Douglas

Other Commercial

Military Ll

E xternal Library F ————
Select

Library Aircraft

5-50 — Library Functions
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5-45 Save
5-60 9 e —
5-75
D-50 Add
D-75
D-100 Remove
D-150
D-200
2D-100 :
20-150 Details
2D-200
2D-300 i
2D-400 i
Help About
Grogs Weight [Ibs] 300,000 [+ 'DE Alphas [T Metric
% GW on Main Gears 9500 C - | Mod
No. Main Gears 2 ACH Flexible | ACN Rigid | 1';':““"“"“ o ‘;'; :
- - Pavemen
'“!'heels on Main Effﬂi 4 = L Computation @ Thickness
Tire Contact Area [in"~2] |237.5 PCC Thickness |'
Input Alpha 0.000
Alpha Used 0.808 5G CBR CBR t. in ACN Flex k. Ibs/in~3 Rig t. in ACN Rig
Coverages [20 yr total) 12,658 D
Flex Ann Dep P/C = 1.58 |1.000 C
Rig Ann Dep P/C = 3.15 | 1,994 B
: . Rigid Cutoff (times rs) | 3.00 A 500 37.53 0.0
Flexible Computation Finizhed Rc [psi) 650.0




COMFAA 2.0 Program

&, COMFAA 2.0 - Computer Program for ACN Calculation (Draft)
¥ =600 in

Aircraft Group
Generic

Select desired aircraft group — 5 e
g p ;mell Douglas

I]!l_ler Commercial

E‘::Itl::?rllyal Library

Library Aircraft

B707-320C -
B720B —
B717-200 HGW
B727-100C Alternate

Adv. B727-200 Baszic

Ady. B727-200 Dption
B737-100

Adv. B737-200

Advy. B737-200 LP
B737-300

B737-400

B737-500

B737-600

B737-700

B737-800

B737-900 ER

B737 BEJ2

B747-100 5F

B747-200B Combi Mixed Gross Weight [Ibs] 7,

. . E;:;:igg Combi Mixed % GW on Main Gears 95.0
Select desired airplane 2
B747-5P Wheels on Main Gear 4

B757-200 b Tire Contact Area [in™2] |202.
B757-300

, Input Alpha 0.0d
Alpha Uzed 0.00
B767-200 ER Coverages [20 pr total) 10.0
B767-400 ER Flex Ann Dep P/C = 1.98 (990
B777-200 Baseline | | micAnn Dep P/C=3.96 |1 98
Rigid Cutoff [times rrs] 3.00
Re [psi] B50.

Flexible Computation Finizhed




COMFAA 2.0 Program

The internal aircraft library in
COMFAA contains the
manufacturers data for ACN
determination.

)/

Grosz Weight [lbz] 317.000 v "
% GW on Main Gears 95.00

Mo. Main Gears 2 ALN
Wheelz on Main Gear 4 JE—
Tire Contact Area [in™2] |202.5 ACT
Input Alpha 0.000 ]
Alpha Used 0.000 5G

Coverages [20 yr total] 10,000
Flex Ann Dep P/C =1.98 | 990
Rig Ann Dep P/C = 3.96 (1,980
Rigid Cutoff [times ms] 3.00

Coverages is set to 10,000 Re [psi) 650.0
per ICAQO procedure.
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COMFAA 2.0 Program
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SG CBR CBRt, in ACH Flex k. Ibs/in"3 Rigt. in ACH Rig
D 30 5. 604 37 1415 54.0
C 60 3014 43.8 147.4 12.64 46.5
B 10,0 2093 375 294 7 11.10 39.0
A 150 1569 345 5526 982 332
— _/ — _/

I I
Flexible Rigid

In ACN Computation mode, ACN values are calculated for 4
standard subgrade conditions using the identified airplane data
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ACN-PCN SYSTEM - PCN Values

 PCN values are reported in a coded format using 5
parts separated by “/”

Sample 39/R/B/WI/T

e |nformation includes
 Numerical PCN Value
« Pavement Type
« Subgrade Category
* Allowable Tire pressure
 Method used to determine the PCN value

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN SYSTEM

/R/ B/WIT

PCN Numerical value

« PCN Numerical value is a relative indication of the load carrying
capacity of a pavement in terms of a standard single wheel load 181

psi (1.25 MPa)

 PCN value derived from the ACN value of the most demanding
airplane.

 PCN values can be determined in two ways
e Using Aircraft
» Technical Evaluation

AGL Airports Conference Federal Aviation
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ACN-PCN SYSTEM

Pavement Type

 Pavement may be either Rigid (R) or Flexible (F)
* Rigid — Single Stiff Layer to support and distribute load

« Flexible — Multiple flexible layers to distribute load

 Composite pavements (overlays etc.) are reported as the type which
most accurately reflects the structural action

AGL Airports Conference Federal Aviation
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ACN-PCN SYSTEM

39/R/B/WIT
39/K(B)
Subgrade Category

Subgrade RIGID FLEXIBLE
Strength Category = CODE k-Value* pci (MN/m3) CBR-Value
High A 552.6 (150) 15
Medium B 294.7 (80) 10
Low C 147.4 (40)
Ultra Low D 73.7 (20) 3

*Effective k-value

AGL Airports Conference Federal Aviation
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ACN-PCN SYSTEM

39/R/

Allowable Tire Pressure

Category Code | Tire Pressure Range
High W No pressure limit
Medium X Pressure limited to 218 psi (1.5 MPa)
Low Y Pressure limited to 145 psi (1.00 MPa)
Very Low Z Pressure limited to 73 psi (0.50 MPa)

Recent request to ICAO have proposed modifying this table to increase
allowable tire pressures

AGL Airports Conference Federal Aviation
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ACN-PCN SYSTEM

39/RIBIW(T )

Method used to determine PCN

PCN values can be determined in two ways
e U =Using Aircraft
« Simply select highest ACN from all airplanes using facility

e T = Technical Evaluation

 PCN based on technical study of pavement structure and traffic
data.

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation
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ACN-PCN — Technical Evaluation

Basic Steps to Determine Pavement Classification Number

1) ldentify pavement features and properties

2) Determine traffic mixture

3) Convert traffic to equivalent traffic of “critical” airplane
4) Determine allowable operating weight of critical airplane
5) Determine ACN of critical airplane at allowable weight
6) Report PCN

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN — Technical Evaluation

1) Identify pavement features and properties

The pavement must be referenced to a standard pavement
section for evaluation purposes

Minimum required asphalt surface layer P-401 Asphalt

Minimum required P-209 layer (CBR +80) P-209 Base Course

Variable P-154 layer (CBR +20) P-154 Subbase Course

Minimum requirements defined in AC 150/5320-6D

AGL Airports Conference Federal Aviation

Administration
November, 2008



ACN-PCN — Technical Evaluation

For this example assume the following existing pavement
Section
¥~ defined in

structure (must express in terms of minimum layer requirements)
terms of

4" P-401 10" P-401 4~ minimum

10” P-401 Iayer_
21.5” P-209 requirements
19 “ P-154 19 “ P-154

5” P-401

8” P-209

18.25” P-401

12 P-209

SUBGRADE CBR =9.0

All sections are structurally equivalent to 32 inch pavement

AGL Airports Conference Federal Aviation
November, 2008
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ACN-PCN — Technical Evaluation

2) Determine Traffic Mixture

|dentify the airplanes that have or plan to use the airport
during the pavement design period

Include all significant traffic
Non-scheduled events
Charters
Etc.

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation

For this example assume the following traffic mixture

Tire
Operating Weight, Pressure Annual

Airplane (Ibs) (psi) Departures
B727-200 185,000 148 400
B737-300 130,000 195 6,000
A319-100 145,000 196 1,200
B747-400 820,000 200 3,000
B767-300ER 370,000 190 2,000
DC8-63 330,000 194 800
A300-B4 370,000 217 1,500
B777-200 600,000 215 300

AGL Airports Conference

November, 2008
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ACN-PCN — Technical Evaluation

3) Convert traffic to equivalent traffic of critical airplane

a) Determine traffic volume in terms of traffic cycles

b) Determine the pavement thickness necessary for each
iIndividual airplane
The airplane requiring the thickest pavement becomes the critical
airplane

c) Traffic conversion performed in two stages
Equivalent departures based on gear type
Ratio of wheel loads

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Pavement design calculations require knowing how many
times the pavement is fully loaded. One full load application
Is called a “Coverage”.

However, airplane operations are easily counted by how
many times the airplane “passes” over a pavement

Because airplanes seldom travel along the exact same line
of pavement, It may take many passes to fully load a unique
point in the pavement

The ratio of Passes to Coverages (P/C) is used to convert
counted passes to coverages. The ratio is unique for each
airplane.

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

FAA pavement design procedures use “Annual Departures”

as the traffic count for design purposes.
- Arrival traffic is ignored

-- One landing and takeoff = one Annual Departure

This may not be the best representation of the airport traffic
depending upon airport operations

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Assumed procedure for FAA pavement design
Airplane is refueled — arrival weight < departure weight
Arrival traffic is ignored and only the departure is counted
One plane will load the pavement ~ 1 time (P/TC = 1)

Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/1

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

If the airplane is not refueled
Arrival weight ~= departure weight

One plane will load the pavement ~ 2 times (P/TC = 2)

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/2

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Center entrance/exit - Airplane is refueled
Arrival weight < departure weight
Arrival Is ignored
One plane will load the pavement ~ 2 times (P/TC = 2)

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/2

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Center entrance/exit - Airplane is not refueled
Arrival weight ~= departure weight
One plane will load the pavement ~ 3 times (P/TC = 3)

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/3

See AC 150/5335-5A for further details

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Design example

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/1

Total coverages = {Ann. Departures/(P/C)/1} x 20 years

AGL Airports Conference Federal Aviation
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ACN-PCN System

For a technical evaluation, a most demanding or “critical”
airplane must be determined

Using the current procedure identified in AC 150/5335-5A the
airplane which requires the thickest pavement based on its
own demand is considered the critical airplane

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation

Determine total thickness requirements for each Airplane in
the traffic mixture

Operating | Tire Pressure | Annual Flexible | 20 year Total

Airplane Weight, (Ibs) (psi) Departures P/C Coverages
B727-200 185,000 148 400 2.92 2,740
B737-300 130,000 195 6,000 3.79 31,662
A319-100 145,000 196 1,200 3.18 7,547
B747-400 820,000 200 3,000 1.73 34,682
B767-300ER 370,000 190 2,000 1.80 22,222
DC8-63 330,000 194 800 1.68 9,524
A300-B4 370,000 217 1,500 1.75 17,143
B777-200 600,000 215 300 1.42 4,225

AGL Airports Conference

Federal Aviation
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ACN-PCN — Technical Evaluation

Determine total thickness requirements for each airplane

For example:
B747-400
3,000 Annual Departures
820,000 lbs Max gross operating weight
Subgrade CBR =9.0

USE THE COMFAA PROGRAM

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation

Start the COMFAA

'@, COMFAA - Computer Program for ACN Calculation
X =14.0in

Y =1.1in _Edgit Wheels

Aircraft Group

program < pad
g:;z::lsg Bemove
McDonnell Douglas
. . . E‘t“lii::lfnmmemial Move
B eg I n by SWItC h I n g External Library Seloct

Library Aircraft

to “Pavement

T = T
. Sngl Whi-30
Thickness” mode AV Save
Sngl Whi-60
Sngl Whi-75
\ Dual WhI-50 Add
| Whi-75
Dua 100 Remove
Dual wWhi-1
Dual Whi-200
Dual Tan-100 I~ :
Dual Tan-150 Details
Dual Tan-200 b
Dual Tan-300 - x|
Grozs Weight [Ibs] 50,000 [T 'D6 Alphas T Metn Help About
2 GW on Main Gears 100.00
No. Main Gears 1 ACN Flexible ACN Bigid Mode
Wheel Main G ACHM - Pavement
EE%s On Mam aear 1 5 5 Computation Thickness
Tire Contact Area [in™2] |277.8 AC Thickness | PCC Thickness ||
Input Alpha 0.000
Alpha Used 0.000 SG CER CBREt. in ACN Flex k. Ibs/in"32 Rigt. in ACN Rig
Coverages [20 pr total] 10_000 D
Flex Ann Dep P/C = 5.18 | 2,590 C
AGL Airports Conference Rig Ann Dep P/C =5.18 | 2590 B
Rigid Cutoff [times ms) 3.00 A | 0.00 0.0
November, 2008 Re [psi) 650.0




ACN-PCN — Technical Evaluation

Select “Boeing" [ﬂ]couFM-cmmergmemaim — 28 _ O] x
. = Sled) (I = 2.8 I Edit Wheels

from the Aircraft _Aersit Group Add

groups > T — Henor

McDonnell Douglas
Other Commercial
Military

E xternal Library

S e I e Ct th e Library Aircraft

B737-600 ;I — Library Funchtions -
B737-700
B747_4OO B737-800 = Save
B737-900 ER —
B737 BBJ2
B747-100 SF Add
B747-200B Combi Mixed
B747-300 Combi Mixed
B747-A00ER

B747-SP ;
B757-200 Details
B757-300

B767-200 =

Move

Select

Remove

Exit

Gross Weight [Ibs) 877.000 [~ '06 Alphas [ Metic Help
% G on Main Gears 95.00

No. Main Gears A ACH Flexible | ACN Rigid I":“A“I‘:i“‘“““"a' ”“d; :
- - Pavemen

Wheels on Main Gear 4 : . Computation Thickness
Tire Contact Area [in"2] |260.4 AC Thickness | PCC Thickness

Input Alpha 0.000
Alpha Used 0.000 5G CBR | CBR t. in ACN Flex k. Ibs/in*3 Rig t. in ACN Rig
Coverages [20 yr total] 10,000 D

Flex Ann Dep P/C = 1.73 | 865 c

AGL Airports Conference Rig Ann Dep P/C = 3.46 |1.730 B

Rigid Cutoff [times rs] 3.00 A 0.00 0.0
November, 2008 Rc [psi) 650.0

About




ACN-PCN — Technical Evaluation

Click on “CBR” to
enter the subgrade
CBR value
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Administration
November, 2008



ACN-PCN — Technical Evaluation

JB, COMFAA - fac _|o |-
¥=-278iIn ¥ =-151 1 Egit Wheels
Aurcraft Group e
Generic =
Airbus
Remove
McDonnell Douglas . . —_
Enter subgrade ik = 2| o
External Librarp ]
Entering a walue for CER less than 2.00 oK
C B R Val u e forces the use of the ACH default values. I_I Select
Library Aircraft nedl
B737-600 To overide the default value, ibrary Functions -

B737-700 enter a new value in the range:

7-800 Larve
B735 ER 200 to 8000,
B737 BBJ
E747-100 SF Click Cancel at arny b retain the old walue. Add
B747-200B Combi Mix In P
B747-300 Combi Mixed 2 Remove
B747-400 @@ .
B747-400ER
B747-5P
B757-200 Details
Exit |
Grosz Weight [Ibs] g77.000 [T 'D6 Alphas [T Mehic Help About
% GW on Main Gears 95.00 C ional Mod
. “ " Mo. Main Gears 4 ACN Flexible ACH Rigid | 1'3%“‘“""““ o :‘;
C I I C k O K Wheel: on Main Gear 4 . (0 avement
2 e . - Computation Thickness
Tire Contact Area [in"2] |(260.4 AC Thickness | PCC Thickness ||
Input Alpha 0.000
Alpha Used 0.000 SG CBR CBRt. in ACH Flex k. Ib=/in™2 Rigt, in ACN Rig

Coverages [20 pr total] 10,000
Flex Ann Dep P/C = 1.73 | 365
Rig Ann Dep P/C = 346 |1.730
Rigid Cutoff [imes rs] 3.00

November, 2008 Rc [psi] 650.0

FPmOC

AGL Airports Conference




ACN-PCN — Technical Evaluation

AdeSt the airplane 1@, COMFAA - Computer Program for ACN Calculation @l _ O] x
X=732in Y = 43.4 ir_E it Wheels
1 Aircraft Group
weight to the —A Add
k / . d Airbus
R
n Own p e rm Itte Hnnell Douglas ﬂ
t. . ht atlhter Commercial Move
Hicar —
0 pe ra’ I n g We I g Extern};I Library —
Select
Library Aircraft
B737-600 -] ~ Library Functions -
. . B737-700 e ¢
B737-800
Start by clicking on |35 I
B737 BBJ2
. Add
B747-100 SF
the bOX Conta| Nl ng B747-200B Combi Mixed —
. B747-300 Combi Mixed Hemove
gross weight \EH . e
B747-SP .
Details
Exit |
Gross Weight [Ibs) Ws77.000 [~ '06 Alphas [~ Mehic Help | About
% G%W on Main Gears 95.00 2
No. Main Gears A ACH Flexible ACH B rﬁﬂl;“‘ﬂ“""ﬂ' ”“d;
Wheels on Main Gear 4 Computation T:;:T:Tiz:ts
Tire Contact Area (in"2) |260.4 AC Thickness | PCC Thickness |
Input Alpha 0000
Alpha Used 0.000 SG/CBR CBRB ¢t in ACH Flex k. Ibz/in™3 Rig t. in ACN Rig
Coverages [20 yr total] 10,000 D
Flex Ann Dep P/C = 1.73 | 865 C
AEL Alraere ol Rig Ann Dep P/C = 3.46 |1.730 B
Irports L-onterence Rigid Cutolf (times nis) | 3.00 Al 900 0.0
November, 2008 Rc [psi) 650.0




ACN-PCN — Technical Evaluation

XK=-265in

Y=

Aircraft Group

Enter Gross

Genernc
Airbus

McDonnell Douglas
Other Commercial
Military

External Library

Library Aircraft

Weight (lbs) \

B737-600
7-700
B737-
B737-300
B737 BBJ2
B747-100 5F
B747-2008 Combi Mixed

Boeing

Changing Aircraft Gross Load

The default value of grosz load for
thiz aircraft iz 877,000 lbs.

Enter a new value in the range:

87,700 bo 8,770,000,

oK

-13.5 1 Edit Wheels

pR g - O] X

Add
Bemove
Move

Select

Cancel |

Ignn o

U, UL

ibrary Functions -

Save

Add

B747-300 Combi Mixed
B747-400

B747-400ER
B747-5P
B757-200

/

Click “OK”

HRemove

Help

Details

About

I Computational Mode

ACN

Computation

Pavement
Thickness

AGL Airports Conference

November, 2008

hd
Grozs Weight [lbs] 877.000 [ 'D6 Alphas [T Metiic
% G on Main Gears 95.00
Mo. Main Gears 4 ACH| Elexible ALH| Bigrd
YWheels on Main Gear 4
Tire Contact Area [in*2] |260.4 AC Thickness | PCC Thickness ||
Input Alpha 0.000
Alpha Used 0_000n
Coverages [20 yr total) 10000 D
Flex Ann Dep P/C = 1.73 | 865 C
Rig Ann Dep P/C = 3.46 [1.730 B
Rigid Cutoff [times ns] | 3.00 A 3.00
RBc [psi] 650.0

0.0

SG CBR CBR t. in ACH Flex k. Ibs/in™3 Rig L. in ACN Rig



ACN-PCN — Technical Evaluation

'®] COMFAA - Computer Program for ACN Calculation =] £
X=40in Y =474 it Wheels
Aircraft Group
Generic Add
. Airbus
R
C I I C k O n th e Hnnell Douglas £
t t E‘tlhfr Commercial Move
ilitar =
Cove rag eS O e n e r Extemyal Library
. Select
the deSIred 20-year Library Aircraft
| b f E;g;;ﬂﬂ[ﬁ - — Library Functions -
tOta num er O B717-200 HG'W 6 Save
. B727-100C Alternate _—
coverages for this ~ ja grer 2t0ane.
I | Ado. B737.200 R
v _
al rp an e Adv. B737-200 LP e
B737-300
B737-400 .
B737-500 QRZETS
B737-600
B737.700 - Exsit
Narozz Weight [lbg) £20.000 [~ '06 Alphas ™ Metric Help About
% BY on Main Gears 95.00 .
No. M3in Gears P AGH Hewible || ALK Rig | comptational Hode
Wheels D"\Héin Gear 4 Computation = Tz;:;i“r-ll':::ts
Tire Contact Area (in"2) |260.4 AL Thickneszs | PCC Thickness ||
Input Alpha . |0.000
Alpha Used \&I.I]I]I] SG/CBR CBRt. in ACH Flex k. Ibz/in”3 Rig t, in ACN Rig

Coverages [20 yr total] 10 000
Flex Ann Dep P/C = 1.73 | 865
AGL Airports Conference Rig Ann Dep P/C = 3.46 [1.730

Rigid Cutoff [times mrs] 3.00
November, 2008 Re [psi) 650.0

Pmmo




ACN-PCN — Technical Evaluation

Determine total coverages for the B747

Input Alpha u_uuu
Alpha Used 0_000
Coverages [20 yr total) 10 000
Flex Ann Dep P/C =1.73
Rig Ann Dep P/C = 3.46
Rigid Cutoff [times mrs)
Rc [psi]

Find P/C ratio from COMFAA (use flexible value = 1.73)

Coverages = annual departures/{(P/C)/(P/TC)} *years in design

Total coverages = 3000 ann. departures/1.73/1}*20 = 34,682

AGL Airports Conference Federal Aviation

Admini :
November, 2008 dministration



ACN-PCN — Technical Evaluation

&, COMFAA - Ea2COE _ O] x
¥ =51.0in Y = 34.8 1 E dit Wheels
Aircraft Group
G - Add
Enernic
. Airbus
Enter the desired PPy s
McDonnell Douglas . .
coverages and click [y o ]| e
External Library The default walue for of~erages jz 10000
—> Ok
O K to comply with the | CA0 standard. I_I Select
Library Aircraft
B737-400 ACHz are not computed when coverages iz ﬂl ih Functi _
B737-500 zet to anything other than the standard. (LU= AU B e
- 5
B737-500 Enter a new walue in the range: ave
1 to 1,000,000 Add
E;i;_?gﬂzﬁlz Click Cancel at any time to retain the old value. Remove
B747-200B Combi Mix Iumz
B747-300 Combi Mixed | "
B747-400 — — :
B747-A00ER Detailsz
B747-5P _—
B757-200 - |
Grosz Weight [lbz] 820.000 [~ '06 Alphas [~ Metric Help About
% GW on Main Gears 95.00 C ional Mod
Mo. Main Gears 4 ALN Elexible ACN Rigid | bomputational Mode
- ACH Pavement
Wheels on Main Gear 4 Computation Thickness
Tire Contact Area (in"2) |260.4 AC Thickness | PCC Thickness ||
Input Alpha 0. oD
Alpha Used 0.000 SG CBR CBRt. in ACH Flex k. Ib=/in™3 Rig t. in ACH Rig
Coverages [20 yr total] 10,000 D
Flex Ann Dep P/C = 1.73 | 865 C
AGL Airports Conference Rig Ann Dep P/C = 3.46 |1.730 B
Rigid Cutoff [times mrs] 3.00 A 9.00 0.0
November, 2008 Rc [psil £50.0




ACN-PCN — Technical Evaluation

OPTIONAL
PROCEDURE
fTC=1

Click on the annual
departure to enter the
desired annual
departures for this
airplane

Note that this example
uses the Flexible annual
departures

AGL Airports Conference

November, 2008

B, COMFAA - Computer Program for ACN Calculation
X=430in

Y = 4811 _Edit Wheels

[ Jlmm] Y ] [

Aircraft Group

Generic
Airbus

Boeing

McDonnell Douglas
Other Commercial
Military

External Library

Library Aircraft

B737-500 -
B737-600 J
B737-700

B737-800

B737-900 ER

B737 BBJ2

B747-100 5F
B747-2008 Combi Mixed
B747-300 Combi Mixed
B747-400
B747-400ER
B747-5P
B757-200

g@@@ -

Emss\l{eight [Ibz] §20.000
% G'% on'Main Gears 95.00

No. Main Geags 4
Wheels on MaimGear 4

Tire Contact Area lin"2) | 260.4
Input Alpha \ 0000
Alpha Used N0.825

[~ "D6 Alphas

AN Elexible

[T Mehic

ACH Rigid

AC Thickness

PCC Thickness

r Computational Mode

Add
Bemove
Move

Select

— Library Functions -

Save

Add

Remove

Details

Help About

ACH
Computation

Pavement
Thickness

SG CBER CER L. in ACH Flex k. Ibs/in™3 Rig t. in ACN Rig

D

Coverages [20 yr total] }%ﬂﬂ
Flex Ann Dep P/C =1.73 {86

C

Rig Ann Dep P/C =3.46 |1_730
Rigid Cutoff [times ms] 300
Rc [psi] 650.0

B
A 9.00

0.0



ACN-PCN

— Technical Evaluation

Since our example has
TC=1

Click on annual
departures and
enter the desired
annual departures
for this airplane

AGL Airports Conference

November, 2008

” |-z || mm]] - _|EI|_3'|
X =430in Y = -48.1 1 dit Wheels
Aurcralt Group
= Add
Generic

Airbus

McDonnell Douglas
Other Commercial
Military

External Library

Library Aircraft

B737-500

B737-600

B737-700

B737-800

B737-300 ER

B737 BBJ2

B747-100 5F
B747-2008 Combi Mixed
B747-300 Combi Mixed
B747-400

H74Z-400ER

B747-5F

B757-200

B757-300

Changing Aexible Annual Departures x| | Remove

Far the current aircraft, the default value of Annwal oK

Departures on flexible pavement iz 865, / Move
: . . Cancel

The default walue iz determined fram the fallawing &l Select

equation;

Annual Departures = Coverages ® PAC /20 pears, ibrary Functions |

where the walue of Coverages iz a number ztored in the Save
aircraft library and PAC iz the Pazs-to-Coverage ratio for
the current aircraft on flexible pavement. Add
Enter a new walue of Flexible Annual Departures in the
ramge: HRemove
1 to 1,000,000,

Details

Click Cancel at any time to retain the old walue.

i . |
|3uuu E xit

Gross Weight [Ibs) 820,000 [ 'OBAlphas [ Metric Help | About

% G'%\gn Main Gears 95.00 2

No. MainGears A ACRIEiBvie| | WAGH Riti | Computational Made -
Wheels on Main Gear 4 . . Computation £ ks
Tire Contact h@a [in"2] |260.4 AC Thicknezs | PCC Thickness ||

Input Alpha \ 0.000

Alpha Uszed \ 0.82% SG CBR CBR ¢t in ACN Flex k. Ibz/in"3 Rigt, in ACH Rig
Coverages [20 pr tuta% 10.000 D

Flex Ann Dep P/C = 1. 865 C

Rig Ann Dep P/C =346 |1.730 B

Rigid Cutoff [times rz] 3.00 A 9.00 0.0

Re [psi] 650.0




ACN-PCN — Technical Evaluation

& COMFAA - Computer Program for ACN Calculation i =]
X =-145in Y = -48.1 1 Edit Wheels
Aircraft Group
- Add
Generic
Airbus
Remove

McDonnell Duu_glas O
C I I C k O n “AC a::il::u?ummermal . . Move
External Library ]

Thickness” to Select

Library Aircraft

. B737-500 -] - Library Functions -
B737-600
calculate the flexible |szz6m > o
- B7¥37-800
pavement thICkneSS\BH? o0 e s
reqUIrement Hemove
B747-400
B747-400ER )
B747-5P Details
B757-200 .
B757-300 x|
GrosTWeight (Ibs) 820,000 [ '06Alphas [ Mehic Help | About
% G'W on Main Gears 95.00 -
R e peat for ea.C h No. Main Eears\ 4 ACHIElenble ACN Rigid FEIEI:"E““"E" Hud;
1 I wheels on Main Eeﬁ\ 4 Computation s Tﬁ;:i“rllee:ts
al rp an e Tire Contact Area (in~2) | PCC Thickness ||
Input Alpha
Alpha Used SG CBR CBR . in ACN Flex k. Ib=/in"3 Rig t. in ACH Rig

Coverages [20 yr total) 34 682
Flex Ann Dep P/C = 1.¥3 | 3.000
AGL Airports Conference Rig Ann Dep P/C = 3.46 | 6,000
Rigid Cutoff [times ms] 3.00
November, 2008 Rc [psi) 650.0

30.92 0.0




ACN-PCN — Technical Evaluation

airplane Data — required thickness determination

Operating Tire
Weight, Pressure Annual Flexible | Required t,
Airplane (Ibs) (psi) Departures | **P/C (in.)
B727-200 185,000 148 400 2.92 22.6
B737-300 130,000 195 6,000 3.79 22.7
A319-100 145,000 196 1,200 3.18 20.3
B747-400 820,000 200 3,000 1.73 30.9
B767-300ER 370,000 190 2,000 1.80 27.9
DC8-63 330,000 194 800 1.68 26.6
A300-B4 370,000 205 1,500 1.75 29.1
B777-200 600,000 215 300 1.42 28.0

** P/C ratio provided by COMFAA while in pavement thickness mode

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

3c) Convert traffic to equivalent traffic of the critical airplane

Two step process
1. Convert departures based on gear type
2. Complete conversion using wheel load ratio equation

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

Gear type to “Critical”
gear type conversion
factors

O.S(M_N)

M=# wheels on critical
airplane gear

N=# wheels on
converted airplane gear

AC 150/5335-5A
paragraph 1.2, App. 1

AGL Airports Conference

To Convert From (N) | To (M) | Multiply Traffic Cycles By
S D 0.80
S 2D 0.51
S 3D 0.33
D S 1.33
D 2D 0.64
D 3D 0.41
2D S 1.95
2D D 1.56
2D 3D 0.64
3D S 3.05
3D D 244
3D 2D 1.56
2D/2D2 D 1.56
2D/2D2 2D 1.00
2D/2D2 3D 0.64

Federal Aviation

November, 2008

Administration




ACN-PCN — Technical Evaluation

Sample conversion to B747 gear type
(2D since procedure only uses one gear of the 2D/2D2 configuration)

Annual Traffic Conversion Equivalent

Airplane Gear Type Cycles (TC) Factor (2D) TC
727-200 D 400 0.64 256
737-300 D 6,000 0.64 3,840

A319-100 D 1,200 0.64 768
747-400 2D/2D2 3,000 1.0 3,000
767-200ER 2D 2,000 1.0 2,000
DC8-63 2D 800 1.0 800
A300-B4 2D 1,500 1.0 1,500
777-200 3D 300 1.56 468
15,200 12,632

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

Equivalent Traffic (W2) (R2) | (A)2 (R1)
Cycle conversion Single Wheel |
Wheel Load | Equivalent

W ' , Rati 747-400 TC
Log R1 — Log R2 o | V2 Airplane Load, Ib | (2D) TC atio

W, 727-200 43,938 256 0.950 194
R,= Equivalent Traffic cycles of 737-300 30,875 3,840 0.796 716
critical airplane A319-100 | 34,438 768 0.841 268
airplane expressed in terms of 767-200ER | 43,938 2,000 0.950 1,368
critical gear DC8-63 | 39,188 800 | 0.897 403
W1:Wheel load of critical airplane A300-B4 43 938 1 500 0950 1 041
W,=Wheel load of airplane in 777-200 47,500 468 0.988 434
question 12,632 7.424

AGL Airports Conference Federal Aviation

Administration
November, 2008



ACN-PCN — Technical Evaluation

Spreadsheet for calculation of equivalent traffic

ANNUAL DEPARTURE CONVERSION TO DESIGN AIRCRAFT ANNUAL DEPARTURES

clear all data (following procedure specified in AC 150/3335-34  1.e. Direct wheel load calculations for each aircraft)
This procedure is NOT the same as the procedure specified in AC 150/5320-6D and will produce different results
INPUT VALUES CALCULATED VALUES
= —
T OlE | £ |E | e = | 2% 5
£ 5 3y oh = |EEB=z| |z |28 | £ =
& S =3 < |[EEE25| |5 |AF |88 |Fad NOTES
Design Aircraft Design Aweraft | B747-400 | 2D2D2 820000( 3000( 16 4 3000] 48688 3.000.00
Additional Aireraft 1 B727-200 D 185 000 4001 4 2 0.64 236| 43933 194
Aircraft | Adreraft 2 B737-300 D 130000 6000 4 2 0.64| 3840| 30873 716
Aireraft 3 A310-100 D 145 000 12000 4 2 0.64 788| 34433 268
Aireraft 4 B7a7-300ER 2D 37000000 2000) 8 4 1] 2000] 43938 1368
Aircraft 3 DC3-63 2D 330,000 300 8 4 1 800| 39188 403
Aireraft 6 A300-B4 2D 370,000 1.500( 8 4 1] 13500] 43938 1041
Aireraft 7 B777-200 D 600,000 300 12 ] 1.56 4638|4750 434
Aireraft 8 0
Aireraft @ 0
Aireraft 23 0
Aireraft 24 N\
Ajreraft 23 / ol O\
Equivalent Anmual Departures of the B747-400 7424 )

AGL Airports Conference Federal Aviation

Administration

November, 2008



ACN-PCN — Technical Evaluation

Spreaset for calculation of eq uivalent traffic

Select Gear Type

Gear  Total Example Comments Gear Total Example Comments
Type  Wheels  Aircraft Type Wheels  Aircraft
r" L n L]
S 2 Cc)-1 Single Wheel o7 12 c17
r" ] "
D 4 B737, A319 Dual Wheel 25 4 c130
2D a8 B757, A330 "Dual Tandem" Ccs 24 cs
3D 12 B777 "Triple Dual Tandem" CQ 2 HS121
 20/p1 10 DC30, A340-400 gz 16 176

\ C 2p/201 12 A340-600  Other User Must input Gear Data
Humber of Wheels on

 20/202 16 B747 Total Humber of Wheels  Representative

 20/3D2 20 A380 on all Main Gears Individual Gear
Gross Weight (Ibs) Annual Departures
820000 3000
Optional Airplane Description
| 8747-40(] OK

AGL Airports Conference Federal Aviation

Administration

November, 2008



ACN-PCN — Technical Evaluation

4) Determine allowable operating weight of critical airplane

Using COMFAA

e In pavement thickness mode,
* Enter the critical airplane at the equivalent departure level

» lIterate to the known pavement thickness by changing the
airplane weight

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

Determine the maximum gross weight permitted on the
known pavement section for the “critical” airplane.

Critical airplane 747-400

Known pavement thickness 32.0 inches
Subgrade CBR 9.0 (Code B)
Tire pressure 200 psi (Code X)
Percent Weight on the main gear 95.0 %

P/C ratio 1.73

Pavement life 20 years

Annual equivalent departures (TC) 7,424

Total Coverages (TC/1.73) x 20 85,827

AGL Airports Conference Federal Aviation

Administration
November, 2008 't I



ACN-PCN — Technical Evaluation

& COMFAA - Computer Program for ACN Calculation a0 [o]x
X=858imn Y = -30.7 L Edit Wheels
Aircraft Group
G - Add
Eneric
Airbus S
Remove
McDonnell Douglas | —
I n pave m e nt Other Commercial
Military Move
. E xternal Library —
thickness mode Seec
Library Aircraft ——
E;g;:;gg ;I ~ Library Funchions
B737-900 ER 6 Save
. B737 BBJ2Z e
Iterate to find allowable _|s7s7-100'sF Add
. . \ B747-200B8 Combi Mixed
weigh which produces 3747-300 Combi Mixed
= Remove
the know pavement _
I B757-20
B767-200 _—
B767-200 ER i E xit
/
Grosz Weight [lbs] 797.500 [T 'DE Alphas [T Metric Help About
W on Main Gears 95 =
No. o Gears A ACN Flexible ACN Rigid r[:umputatmnal Mode
= ACH = Pavement
"I;!'hegls |:n - Eea: ] ; : Computation Thickness
ire Contact Area
Enter total coverage or  [input aipha
— SG CBR CBRt, in ACN Flex k. Ibs/in™3 Rigt, in ACH Ri
departure level and tﬂ&ﬁ, in ex k. Ibs/in"3 Rig t, in ig
overages [20 yr to
CB R Flex Ann Dep P/C =N\\73
i ep P/C =V3:F
Rigid Cutoff [times s 0.0
R [p=i]




ACN-PCN — Technical Evaluation

4) Determine ACN of critical airplane at allowable weight
Using COMFAA

 In ACN Computation mode,

* Enter the critical airplane at the allowable operation weight
Note that coverages defaults to 10,000 per ICAO procedure

e (Calculate ACN



ACN-PCN — Technical Evaluation

In ACN
Computation mode

Enter allowable
operating weight

coverage will default to
10,000

Read ACN for desired

'@ COMFAA - Computer Program for ACN Calculation

2 [ - Y ] 5

X=18.0in Y = -42.3 1 Edit Wheels
Aircraft Group
- Add
Generic
Airbusz
Remove
McDonnell Douglas
Other Commercial
Military g
External Library
Select
Library Aircraft
Adv. B737-200 ;I — Library Functions -
Adv. BF37-200 LP Flexible
B737-300 e Save
B737-400
B737-500
B737-600 —
B737-7F00
B¥37-800 Remore
B737-900 ER
37 BBJZ
B J00 5F .
B747- Combi Mixed Details
B747-300 bi Mixed
B 74 7-400 g |
DF4dT AnnC D LI EE“
\
Gross Weight [Ibs) 797500 [~ '06 Alphas ™ Metic Help | About
% G on Main Gears X i
‘ﬂ\l‘-‘lain Gears A ACN Rigid rEumputatlunal Mode
= =~ ACH Pavement
Whﬂw Gear 4 Computation Thickness
Tire Preszu i) 200.0

Input Alpha N\ 0.000

subgrade category

Alpha Used Ny

Coverages [20 yr tutal( 10,000

E P/C = 1.?}2 :
Rig Ann Dep P/C = 3.66 [1.030
Rigid Cutoff [times rs) 3.00

B EirEEEArELr ArirEEEprimiiaErss = s aras

Al Thicknessl PEE Tihickness ||

SG CER CBRt. in ACH Flex k. Ibs/fin™3 Rig L. in ACHN Rig

D 30
C &0

A 150

62.54
3777
64

19.05

90.2



ACN-PCN — Technical Evaluation

Using the previous parameters, the B747 could operate at
797,500 Ibs

From COMFAA, determine ACN values at this weight.

= 56/F/B/XIT

This evaluation would suggest minor restriction of 2 airplanes
with ACN’s over the PCN value

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Using Technical Method

Using Technical Method of PCN (flexible example)

PCN = 56/F/B/XIT
% GW AC
Operating | Tire Pressure | Main Gear N Annual
Airplane Weight, Ibs (psi) For ACN F/B | Departures
B727-200 185,000 148 96.00 48 400
B737-300 130,000 195 90.86 32 | 6,000
A319-100 145,000 196 92.60 34 | 1,200
B747-400 820,000 200 93.32 59 | 3,000
B767-300ER 370,000 190 92.40 50 | 2,000
DC8-63 330,000 194 96.12 53 800
A300-B4 370,000 205 94.00 57 | 1,500
B777-200 600,000 215 95.42 52 300

AGL Airports Conference

Federal Aviation

November, 2008

Administration




Questions or Comments?

ANE Airports Conference Federal Aviation

October, 2008 Administration
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ACN-PCN System
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Presentation to: Great Lakes Region — Airports Conference
Name: Rodney Joel - Airport Engineering Division

Date: November, 2008

Federal Aviation 1
Administration



Anhnex 14 to
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on
International
Civil Aviation

INTERNATIONAL STANDARDS
AND RECOMMENDED PRACTICES

AERODROMES

ANNEX 14
TO THE CONVENTION ON INTERNATIONAL CIVIL AVIATION

VOLUME I
AERODROME DESIGN AND OPERATIONS

THIRD EDITION — JULY 1999

This edition incorporates all amendments to Annex 14, Volume I,
adopted by the Council prior to 6 March 1999 and
supersedes on 4 November 1999 all previous editions
of Annex 14, Volume L

For information regarding the applicability of the Standards and
Recommended Practices, see Chapter 1, 1.2 and Foreword.
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October, 2008
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ACN-Aircraft Timeline (Gross Wt)

1,400,000
ICAO As80
o
1,200,000 - Adopted
ACN/PCN
method
—~ 1,000,000 -
o) ™S ® B747-800
< _ 747-400
T 800.000 . Commercial fleet when ® ©A340-600
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ACN-Aircraft Timeline (Wheel load)
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FAA Guidance on ACN-PCN

AC 150/5335-5A

STANDARDIZED METHOD OF REPORTING
AIRPORT PAVEMENT STRENGTH — PCN

Revised September, 2006

2005 - PCN field re-activated in 5010 Database

Federal Aviation
Administration
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November, 2008



ACN/PCN Definitions

« ACN

“A number expressing the relative effect of an
aircraft on a pavement for a specified standard
subgrade strength.”

e PCN

“A number expressing the bearing strength of a
pavement for unrestricted operations.”

Aerodrome Design Manual, Part 3 Pavements, Chapter 1

AGL Airports Conference Federal Aviation
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ACN/PCN System - Concept

A pavement with a given PCN can support
without weight restriction, an airplane with an
ACN rating equal to or less than the pavement
PCN value.

AGL Airports Conference Federal Aviation
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ACN/PCN System

 Why not use allowable “Gear” load?

 Pavement thickness design requires not only the load
magnitude but also the frequency of application.
Therefore if an allowable gear load is reported, some
knowledge about the frequency of load application is
necessary for proper implementation.

* For airport pavement applications we use the term “annual
departures” to discuss frequency

AGL Airports Conference Federal Aviation
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ACN/PCN System

65

Constant Weight - Increasing Departures
Uniform Wheel Spacings

2D landing gear — 60
fixed wheel spacing

Weights 300k, 400Kk,

)]
o
I

N
o

1=
(B}
e
(<5}
>
[
[a
o 50
& 500k =
S
= 45
A
o
(75]
g § 40
) X
c|s
2 < 35 -
O O o | E
= | :
= | £ 30 0\(\ ---2D300 | i
2 Duals in o % ?)0 —&— 2D-400 E
Tandem 7 | € o5 —-2D-500 -
2D 8 With CBR=5, New Alpha Factors :
G
=

10 100 1000 10000 100000

=

Annual Departures (Log Scale)

Increasing Frequency >

AGL Airports Conference Federal Aviation
Administration

November, 2008



ACN/PCN System

40

Constant Weight (200,000 Ibs) - Increasing Departures
| Changing Wheel Spacing
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ACN/PCN System - Concept

ACN — PCN procedure standardizes the
frequency issue by making calculations of
ACN/PCN at 10,000 coverages

(Due to airplane wander, It takes more than one pass
of an airplane to equal a full coverage)
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ACN-PCN Application

e Applies only to pavements with bearing
strengths of 12,500 pounds (5,700 kqg) or
greater.

 The method of reporting pavement bearing
strength for pavements of less than 12,500
pounds (5,700 kg) remains unchanged.

AGL Airports Conference Federal Aviation
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ACN/PCN System - Limitations

* Only intended as a method for airport operators
to evaluate acceptable operations of airplanes

* |t provides a load, or damage rating relative to
a specified reference load.

 ACN is not a pavement design procedure.
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ACN/PCN System - Limitations

Airplanes are represented by only one gear
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ACN/PCN System —Flexible Pavement
One Gear versus All Gears (06 alphas)

ACN for single Gear versus all Gears
Airbus A380 - 62,000 Ib wheel loads and Boeing B747 - 52,000 Ib wheel loads

180

—8—B747 - one 4-wheel Gear
160 N

—-B747 - All Gears

—&— A380 - one 4-wheel Gear
140 —o— A380 - All Gears
120

\\

60 ‘
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40 -
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ACN/PCN System — Rigid Pavement

e Westergaard solution for loaded elastic plate on
a Winkler foundation

Interior load (PCA method)
Concrete working stress = 2.75 MPa (399 psi)
4 Subgrade strengths

High (A) = 150 MN/m?3 (554 pci)
Medium (B) = 80 MN/m?3 (296 pci )

Low (C) = 40 MN/m?3 (148 pci)
Ultra low (D) = 20 MN/m3 (74 pci)

AGL Airports Conference Federal Aviation
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ACN/PCN System —Flexible Pavement

o California Bearing Ratio (CBR) Method
* 4 Subgrade Strengths

High (A) = CBR 15
Medium (B) = CBR 10

Low (C) = CBR6
Ultra low (D) = CBR 3

AGL Airports Conference Federal Aviation
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ACN/PCN System

* A Derived Single Wheel load (DSWL) at
1.25 MPa (181 psi) is computed for each
subgrade.

 Found by equating thickness for DSWL to
design thickness for airplane gear

« ACN = DSWL in kilograms divided by 500

Calculated at maximum main gear loading — i.e. maximum ramp weight and
corresponding maximum center of gravity

AGL Airports Conference Federal Aviation
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Historic Flexible Design Parameter
Derived Single Wheel Load (DSWL)

Load at
Max CG DSWL

Compute DSWL so
subgrade deflection

Is equal

Airplane Operating
Tire Pressure ~,
?7? psi

Defined Tire Pressure
181 psi

Equal Deflection
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ACN/PCN System — Official ACN

o Official ACN values are provided by the Aircraft
Manufacturer

Airplane Characteristics for Airport Planning

AGL Airports Conference Federal Aviation
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ACN/PCN System =

« Airplane Characteristics

manual report official
center of gravity and
max gross load for ACN
calculation.

Tire pressure (used in ACN
calculation) is also reported
for standard configuration
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Gear Group-Tonnes

13

Percentage MAC

20 30 40 50

t 1 1 1 370

W S I I N .....d.r__.-."‘f'--_?,.ﬁu
. | .1.‘.,_'!". L

350 4+ L= L} L4 350

7% 1 J M W

3z g4+
320 =

£ [ S N

260

o0 +—t———H—F+ b I I
. T I I
-1 J M A, | I I .r.:___.r_,..-"."
270 +———— ,..r""‘.’. -
—1 MLW = 236 I
L / Tonnes — 1 R Lo bl

LG for ACH

LA

TTTMEFW = 2227
I Tannes I

F———a——Take 0ff &
- I—Lending

»Lalculations T

+ 340

=1 330

4 320

310
4 300
L 290
L 280

<+ 270

4 260

+ 250
+ 240
4 230
T3 220

+ 210

- 200

= 190

+ 180

L4170

140

T T L

] B8 20 92

Fercentage of Weight on Main Gear Group

100

Aircraft Gross Weight-Tonnes



FAA Guidance on ACN-PCN

AC 150/5335-5A STANDARDIZED METHOD OF
REPORTING AIRPORT PAVEMENT STRENGTH — PCN

* AC introduces the COMFAA program.

« COMFAA can be used to calculate ACN values for any
airplanes.

 Manufacturer’'s have provided CG and max load data for
ACN determination.

AGL Airports Conference Federal Aviation

Administration
November, 2008 i I



COMFAA 2.0 Program

1® COMFAA 2.0 - Computer Program for ACN Calculation (Draft) =] E3
X=735in ¥=-373In — Edit Wheels
| Aircraft Group
Add
Airbus
Boeing Remove

McDonnell Douglas

Other Commercial

Military Ll

E xternal Library F ————
Select

Library Aircraft

5-50 — Library Functions
5-30
5-45 Save
5-60 9 e —
5-75
D-50 Add
D-75
D-100 Remove
D-150
D-200
2D-100 :
20-150 Details
2D-200
2D-300 i
2D-400 i
Help About
Grogs Weight [Ibs] 300,000 [+ 'DE Alphas [T Metric
% GW on Main Gears 9500 C - | Mod
No. Main Gears 2 ACH Flexible | ACN Rigid | 1';':““"“"“ o ‘;'; :
- - Pavemen
'“!'heels on Main Effﬂi 4 = L Computation @ Thickness
Tire Contact Area [in"~2] |237.5 PCC Thickness |'
Input Alpha 0.000
Alpha Used 0.808 5G CBR CBR t. in ACN Flex k. Ibs/in~3 Rig t. in ACN Rig
Coverages [20 yr total) 12,658 D
Flex Ann Dep P/C = 1.58 |1.000 C
Rig Ann Dep P/C = 3.15 | 1,994 B
: . Rigid Cutoff (times rs) | 3.00 A 500 37.53 0.0
Flexible Computation Finizhed Rc [psi) 650.0




COMFAA 2.0 Program

&, COMFAA 2.0 - Computer Program for ACN Calculation (Draft)
¥ =600 in

Aircraft Group
Generic

Select desired aircraft group — 5 e
g p ;mell Douglas

I]!l_ler Commercial

E‘::Itl::?rllyal Library

Library Aircraft

B707-320C -
B720B —
B717-200 HGW
B727-100C Alternate

Adv. B727-200 Baszic

Ady. B727-200 Dption
B737-100

Adv. B737-200

Advy. B737-200 LP
B737-300

B737-400

B737-500

B737-600

B737-700

B737-800

B737-900 ER

B737 BEJ2

B747-100 5F

B747-200B Combi Mixed Gross Weight [Ibs] 7,

. . E;:;:igg Combi Mixed % GW on Main Gears 95.0
Select desired airplane 2
B747-5P Wheels on Main Gear 4

B757-200 b Tire Contact Area [in™2] |202.
B757-300

, Input Alpha 0.0d
Alpha Uzed 0.00
B767-200 ER Coverages [20 pr total) 10.0
B767-400 ER Flex Ann Dep P/C = 1.98 (990
B777-200 Baseline | | micAnn Dep P/C=3.96 |1 98
Rigid Cutoff [times rrs] 3.00
Re [psi] B50.

Flexible Computation Finizhed




COMFAA 2.0 Program

The internal aircraft library in
COMFAA contains the
manufacturers data for ACN
determination.

)/

Grosz Weight [lbz] 317.000 v "
% GW on Main Gears 95.00

Mo. Main Gears 2 ALN
Wheelz on Main Gear 4 JE—
Tire Contact Area [in™2] |202.5 ACT
Input Alpha 0.000 ]
Alpha Used 0.000 5G

Coverages [20 yr total] 10,000
Flex Ann Dep P/C =1.98 | 990
Rig Ann Dep P/C = 3.96 (1,980
Rigid Cutoff [times ms] 3.00

Coverages is set to 10,000 Re [psi) 650.0
per ICAQO procedure.

AGL Airports Conference Federal Aviation
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COMFAA 2.0 Program

A[:H EIEHthE E ...... E‘E‘ﬁ“lﬁi‘ﬁia ....... .E |_ Eumputatiunal HDdE
H e etutemneennnreanreennnrennaannn————. H ﬁ. AEH Fa?ement
_ _ Computation Thickness
Al hickness | [PEE [hnckness ||

SG CBR CBRt, in ACH Flex k. Ibs/in"3 Rigt. in ACH Rig
D 30 5. 604 37 1415 54.0
C 60 3014 43.8 147.4 12.64 46.5
B 10,0 2093 375 294 7 11.10 39.0
A 150 1569 345 5526 982 332
— _/ — _/

I I
Flexible Rigid

In ACN Computation mode, ACN values are calculated for 4
standard subgrade conditions using the identified airplane data
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ACN-PCN SYSTEM - PCN Values

 PCN values are reported in a coded format using 5
parts separated by “/”

Sample 39/R/B/WI/T

e |nformation includes
 Numerical PCN Value
« Pavement Type
« Subgrade Category
* Allowable Tire pressure
 Method used to determine the PCN value

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN SYSTEM

/R/ B/WIT

PCN Numerical value

« PCN Numerical value is a relative indication of the load carrying
capacity of a pavement in terms of a standard single wheel load 181

psi (1.25 MPa)

 PCN value derived from the ACN value of the most demanding
airplane.

 PCN values can be determined in two ways
e Using Aircraft
» Technical Evaluation

AGL Airports Conference Federal Aviation
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ACN-PCN SYSTEM

Pavement Type

 Pavement may be either Rigid (R) or Flexible (F)
* Rigid — Single Stiff Layer to support and distribute load

« Flexible — Multiple flexible layers to distribute load

 Composite pavements (overlays etc.) are reported as the type which
most accurately reflects the structural action

AGL Airports Conference Federal Aviation
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ACN-PCN SYSTEM

39/R/B/WIT
39/K(B)
Subgrade Category

Subgrade RIGID FLEXIBLE
Strength Category = CODE k-Value* pci (MN/m3) CBR-Value
High A 552.6 (150) 15
Medium B 294.7 (80) 10
Low C 147.4 (40)
Ultra Low D 73.7 (20) 3

*Effective k-value

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN SYSTEM

39/R/

Allowable Tire Pressure

Category Code | Tire Pressure Range
High W No pressure limit
Medium X Pressure limited to 218 psi (1.5 MPa)
Low Y Pressure limited to 145 psi (1.00 MPa)
Very Low Z Pressure limited to 73 psi (0.50 MPa)

Recent request to ICAO have proposed modifying this table to increase
allowable tire pressures

AGL Airports Conference Federal Aviation
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ACN-PCN SYSTEM

39/RIBIW(T )

Method used to determine PCN

PCN values can be determined in two ways
e U =Using Aircraft
« Simply select highest ACN from all airplanes using facility

e T = Technical Evaluation

 PCN based on technical study of pavement structure and traffic
data.

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation

Basic Steps to Determine Pavement Classification Number

1) ldentify pavement features and properties

2) Determine traffic mixture

3) Convert traffic to equivalent traffic of “critical” airplane
4) Determine allowable operating weight of critical airplane
5) Determine ACN of critical airplane at allowable weight
6) Report PCN

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN — Technical Evaluation

1) Identify pavement features and properties

The pavement must be referenced to a standard pavement
section for evaluation purposes

Minimum required asphalt surface layer P-401 Asphalt

Minimum required P-209 layer (CBR +80) P-209 Base Course

Variable P-154 layer (CBR +20) P-154 Subbase Course

Minimum requirements defined in AC 150/5320-6D

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN — Technical Evaluation

For this example assume the following existing pavement
Section
¥~ defined in

structure (must express in terms of minimum layer requirements)
terms of

4" P-401 10" P-401 4~ minimum

10” P-401 Iayer_
21.5” P-209 requirements
19 “ P-154 19 “ P-154

5” P-401

8” P-209

18.25” P-401

12 P-209

SUBGRADE CBR =9.0

All sections are structurally equivalent to 32 inch pavement

AGL Airports Conference Federal Aviation
November, 2008

Administration



ACN-PCN — Technical Evaluation

2) Determine Traffic Mixture

|dentify the airplanes that have or plan to use the airport
during the pavement design period

Include all significant traffic
Non-scheduled events
Charters
Etc.

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN — Technical Evaluation

For this example assume the following traffic mixture

Tire
Operating Weight, Pressure Annual

Airplane (Ibs) (psi) Departures
B727-200 185,000 148 400
B737-300 130,000 195 6,000
A319-100 145,000 196 1,200
B747-400 820,000 200 3,000
B767-300ER 370,000 190 2,000
DC8-63 330,000 194 800
A300-B4 370,000 217 1,500
B777-200 600,000 215 300

AGL Airports Conference

November, 2008

Federal Aviation
Administration




ACN-PCN — Technical Evaluation

3) Convert traffic to equivalent traffic of critical airplane

a) Determine traffic volume in terms of traffic cycles

b) Determine the pavement thickness necessary for each
iIndividual airplane
The airplane requiring the thickest pavement becomes the critical
airplane

c) Traffic conversion performed in two stages
Equivalent departures based on gear type
Ratio of wheel loads

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Pavement design calculations require knowing how many
times the pavement is fully loaded. One full load application
Is called a “Coverage”.

However, airplane operations are easily counted by how
many times the airplane “passes” over a pavement

Because airplanes seldom travel along the exact same line
of pavement, It may take many passes to fully load a unique
point in the pavement

The ratio of Passes to Coverages (P/C) is used to convert
counted passes to coverages. The ratio is unique for each
airplane.

AGL Airports Conference Federal Aviation

Administration
November, 2008 latig) I



ACN-PCN - Coverages

FAA pavement design procedures use “Annual Departures”

as the traffic count for design purposes.
- Arrival traffic is ignored

-- One landing and takeoff = one Annual Departure

This may not be the best representation of the airport traffic
depending upon airport operations

AGL Airports Conference Federal Aviation

Administration
November, 2008 i I



ACN-PCN - Coverages

Assumed procedure for FAA pavement design
Airplane is refueled — arrival weight < departure weight
Arrival traffic is ignored and only the departure is counted
One plane will load the pavement ~ 1 time (P/TC = 1)

Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/1

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

If the airplane is not refueled
Arrival weight ~= departure weight

One plane will load the pavement ~ 2 times (P/TC = 2)

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/2

AGL Airports Conference Federal Aviation

Administration
November, 2008 i I



ACN-PCN - Coverages

Center entrance/exit - Airplane is refueled
Arrival weight < departure weight
Arrival Is ignored
One plane will load the pavement ~ 2 times (P/TC = 2)

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/2

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Center entrance/exit - Airplane is not refueled
Arrival weight ~= departure weight
One plane will load the pavement ~ 3 times (P/TC = 3)

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/(P/TC) or (P/C)/3

See AC 150/5335-5A for further details

AGL Airports Conference Federal Aviation
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ACN-PCN - Coverages

Design example

Annual Departures are converted to coverages by the Pass-to-
coverage ratio (P/C)/1

Total coverages = {Ann. Departures/(P/C)/1} x 20 years

AGL Airports Conference Federal Aviation

Administration
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ACN-PCN System

For a technical evaluation, a most demanding or “critical”
airplane must be determined

Using the current procedure identified in AC 150/5335-5A the
airplane which requires the thickest pavement based on its
own demand is considered the critical airplane

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation

Determine total thickness requirements for each Airplane in
the traffic mixture

Operating | Tire Pressure | Annual Flexible | 20 year Total

Airplane Weight, (Ibs) (psi) Departures P/C Coverages
B727-200 185,000 148 400 2.92 2,740
B737-300 130,000 195 6,000 3.79 31,662
A319-100 145,000 196 1,200 3.18 7,547
B747-400 820,000 200 3,000 1.73 34,682
B767-300ER 370,000 190 2,000 1.80 22,222
DC8-63 330,000 194 800 1.68 9,524
A300-B4 370,000 217 1,500 1.75 17,143
B777-200 600,000 215 300 1.42 4,225

AGL Airports Conference

Federal Aviation

November, 2008
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ACN-PCN — Technical Evaluation

Determine total thickness requirements for each airplane

For example:
B747-400
3,000 Annual Departures
820,000 lbs Max gross operating weight
Subgrade CBR =9.0

USE THE COMFAA PROGRAM

AGL Airports Conference Federal Aviation
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ACN-PCN — Technical Evaluation

Start the COMFAA

'@, COMFAA - Computer Program for ACN Calculation
X =14.0in

Y =1.1in _Edgit Wheels

Aircraft Group

program < pad
g:;z::lsg Bemove
McDonnell Douglas
. . . E‘t“lii::lfnmmemial Move
B eg I n by SWItC h I n g External Library Seloct

Library Aircraft

to “Pavement

T = T
. Sngl Whi-30
Thickness” mode AV Save
Sngl Whi-60
Sngl Whi-75
\ Dual WhI-50 Add
| Whi-75
Dua 100 Remove
Dual wWhi-1
Dual Whi-200
Dual Tan-100 I~ :
Dual Tan-150 Details
Dual Tan-200 b
Dual Tan-300 - x|
Grozs Weight [Ibs] 50,000 [T 'D6 Alphas T Metn Help About
2 GW on Main Gears 100.00
No. Main Gears 1 ACN Flexible ACN Bigid Mode
Wheel Main G ACHM - Pavement
EE%s On Mam aear 1 5 5 Computation Thickness
Tire Contact Area [in™2] |277.8 AC Thickness | PCC Thickness ||
Input Alpha 0.000
Alpha Used 0.000 SG CER CBREt. in ACN Flex k. Ibs/in"32 Rigt. in ACN Rig
Coverages [20 pr total] 10_000 D
Flex Ann Dep P/C = 5.18 | 2,590 C
AGL Airports Conference Rig Ann Dep P/C =5.18 | 2590 B
Rigid Cutoff [times ms) 3.00 A | 0.00 0.0
November, 2008 Re [psi) 650.0




ACN-PCN — Technical Evaluation

Select “Boeing" [ﬂ]couFM-cmmergmemaim — 28 _ O] x
. = Sled) (I = 2.8 I Edit Wheels

from the Aircraft _Aersit Group Add

groups > T — Henor

McDonnell Douglas
Other Commercial
Military

E xternal Library

S e I e Ct th e Library Aircraft

B737-600 ;I — Library Funchtions -
B737-700
B747_4OO B737-800 = Save
B737-900 ER —
B737 BBJ2
B747-100 SF Add
B747-200B Combi Mixed
B747-300 Combi Mixed
B747-A00ER

B747-SP ;
B757-200 Details
B757-300

B767-200 =

Move

Select

Remove

Exit

Gross Weight [Ibs) 877.000 [~ '06 Alphas [ Metic Help
% G on Main Gears 95.00

No. Main Gears A ACH Flexible | ACN Rigid I":“A“I‘:i“‘“““"a' ”“d; :
- - Pavemen

Wheels on Main Gear 4 : . Computation Thickness
Tire Contact Area [in"2] |260.4 AC Thickness | PCC Thickness

Input Alpha 0.000
Alpha Used 0.000 5G CBR | CBR t. in ACN Flex k. Ibs/in*3 Rig t. in ACN Rig
Coverages [20 yr total] 10,000 D

Flex Ann Dep P/C = 1.73 | 865 c

AGL Airports Conference Rig Ann Dep P/C = 3.46 |1.730 B

Rigid Cutoff [times rs] 3.00 A 0.00 0.0
November, 2008 Rc [psi) 650.0

About




ACN-PCN — Technical Evaluation

Click on “CBR” to
enter the subgrade
CBR value

AGL Airports Conference Federal Aviation

Administration
November, 2008



ACN-PCN — Technical Evaluation

JB, COMFAA - fac _|o |-
¥=-278iIn ¥ =-151 1 Egit Wheels
Aurcraft Group e
Generic =
Airbus
Remove
McDonnell Douglas . . —_
Enter subgrade ik = 2| o
External Librarp ]
Entering a walue for CER less than 2.00 oK
C B R Val u e forces the use of the ACH default values. I_I Select
Library Aircraft nedl
B737-600 To overide the default value, ibrary Functions -

B737-700 enter a new value in the range:

7-800 Larve
B735 ER 200 to 8000,
B737 BBJ
E747-100 SF Click Cancel at arny b retain the old walue. Add
B747-200B Combi Mix In P
B747-300 Combi Mixed 2 Remove
B747-400 @@ .
B747-400ER
B747-5P
B757-200 Details
Exit |
Grosz Weight [Ibs] g77.000 [T 'D6 Alphas [T Mehic Help About
% GW on Main Gears 95.00 C ional Mod
. “ " Mo. Main Gears 4 ACN Flexible ACH Rigid | 1'3%“‘“""““ o :‘;
C I I C k O K Wheel: on Main Gear 4 . (0 avement
2 e . - Computation Thickness
Tire Contact Area [in"2] |(260.4 AC Thickness | PCC Thickness ||
Input Alpha 0.000
Alpha Used 0.000 SG CBR CBRt. in ACH Flex k. Ib=/in™2 Rigt, in ACN Rig

Coverages [20 pr total] 10,000
Flex Ann Dep P/C = 1.73 | 365
Rig Ann Dep P/C = 346 |1.730
Rigid Cutoff [imes rs] 3.00

November, 2008 Rc [psi] 650.0

FPmOC

AGL Airports Conference




ACN-PCN — Technical Evaluation

AdeSt the airplane 1@, COMFAA - Computer Program for ACN Calculation @l _ O] x
X=732in Y = 43.4 ir_E it Wheels
1 Aircraft Group
weight to the —A Add
k / . d Airbus
R
n Own p e rm Itte Hnnell Douglas ﬂ
t. . ht atlhter Commercial Move
Hicar —
0 pe ra’ I n g We I g Extern};I Library —
Select
Library Aircraft
B737-600 -] ~ Library Functions -
. . B737-700 e ¢
B737-800
Start by clicking on |35 I
B737 BBJ2
. Add
B747-100 SF
the bOX Conta| Nl ng B747-200B Combi Mixed —
. B747-300 Combi Mixed Hemove
gross weight \EH . e
B747-SP .
Details
Exit |
Gross Weight [Ibs) Ws77.000 [~ '06 Alphas [~ Mehic Help | About
% G%W on Main Gears 95.00 2
No. Main Gears A ACH Flexible ACH B rﬁﬂl;“‘ﬂ“""ﬂ' ”“d;
Wheels on Main Gear 4 Computation T:;:T:Tiz:ts
Tire Contact Area (in"2) |260.4 AC Thickness | PCC Thickness |
Input Alpha 0000
Alpha Used 0.000 SG/CBR CBRB ¢t in ACH Flex k. Ibz/in™3 Rig t. in ACN Rig
Coverages [20 yr total] 10,000 D
Flex Ann Dep P/C = 1.73 | 865 C
AEL Alraere ol Rig Ann Dep P/C = 3.46 |1.730 B
Irports L-onterence Rigid Cutolf (times nis) | 3.00 Al 900 0.0
November, 2008 Rc [psi) 650.0




ACN-PCN — Technical Evaluation

XK=-265in

Y=

Aircraft Group

Enter Gross

Genernc
Airbus

McDonnell Douglas
Other Commercial
Military

External Library

Library Aircraft

Weight (lbs) \

B737-600
7-700
B737-
B737-300
B737 BBJ2
B747-100 5F
B747-2008 Combi Mixed

Boeing

Changing Aircraft Gross Load

The default value of grosz load for
thiz aircraft iz 877,000 lbs.

Enter a new value in the range:

87,700 bo 8,770,000,

oK

-13.5 1 Edit Wheels

pR g - O] X

Add
Bemove
Move

Select

Cancel |

Ignn o

U, UL

ibrary Functions -

Save

Add

B747-300 Combi Mixed
B747-400

B747-400ER
B747-5P
B757-200

/

Click “OK”

HRemove

Help

Details

About

I Computational Mode

ACN

Computation

Pavement
Thickness

AGL Airports Conference

November, 2008

hd
Grozs Weight [lbs] 877.000 [ 'D6 Alphas [T Metiic
% G on Main Gears 95.00
Mo. Main Gears 4 ACH| Elexible ALH| Bigrd
YWheels on Main Gear 4
Tire Contact Area [in*2] |260.4 AC Thickness | PCC Thickness ||
Input Alpha 0.000
Alpha Used 0_000n
Coverages [20 yr total) 10000 D
Flex Ann Dep P/C = 1.73 | 865 C
Rig Ann Dep P/C = 3.46 [1.730 B
Rigid Cutoff [times ns] | 3.00 A 3.00
RBc [psi] 650.0

0.0

SG CBR CBR t. in ACH Flex k. Ibs/in™3 Rig L. in ACN Rig



ACN-PCN — Technical Evaluation

'®] COMFAA - Computer Program for ACN Calculation =] £
X=40in Y =474 it Wheels
Aircraft Group
Generic Add
. Airbus
R
C I I C k O n th e Hnnell Douglas £
t t E‘tlhfr Commercial Move
ilitar =
Cove rag eS O e n e r Extemyal Library
. Select
the deSIred 20-year Library Aircraft
| b f E;g;;ﬂﬂ[ﬁ - — Library Functions -
tOta num er O B717-200 HG'W 6 Save
. B727-100C Alternate _—
coverages for this ~ ja grer 2t0ane.
I | Ado. B737.200 R
v _
al rp an e Adv. B737-200 LP e
B737-300
B737-400 .
B737-500 QRZETS
B737-600
B737.700 - Exsit
Narozz Weight [lbg) £20.000 [~ '06 Alphas ™ Metric Help About
% BY on Main Gears 95.00 .
No. M3in Gears P AGH Hewible || ALK Rig | comptational Hode
Wheels D"\Héin Gear 4 Computation = Tz;:;i“r-ll':::ts
Tire Contact Area (in"2) |260.4 AL Thickneszs | PCC Thickness ||
Input Alpha . |0.000
Alpha Used \&I.I]I]I] SG/CBR CBRt. in ACH Flex k. Ibz/in”3 Rig t, in ACN Rig

Coverages [20 yr total] 10 000
Flex Ann Dep P/C = 1.73 | 865
AGL Airports Conference Rig Ann Dep P/C = 3.46 [1.730

Rigid Cutoff [times mrs] 3.00
November, 2008 Re [psi) 650.0

Pmmo




ACN-PCN — Technical Evaluation

Determine total coverages for the B747

Input Alpha u_uuu
Alpha Used 0_000
Coverages [20 yr total) 10 000
Flex Ann Dep P/C =1.73
Rig Ann Dep P/C = 3.46
Rigid Cutoff [times mrs)
Rc [psi]

Find P/C ratio from COMFAA (use flexible value = 1.73)

Coverages = annual departures/{(P/C)/(P/TC)} *years in design

Total coverages = 3000 ann. departures/1.73/1}*20 = 34,682

AGL Airports Conference Federal Aviation

Admini :
November, 2008 dministration



ACN-PCN — Technical Evaluation

&, COMFAA - Ea2COE _ O] x
¥ =51.0in Y = 34.8 1 E dit Wheels
Aircraft Group
G - Add
Enernic
. Airbus
Enter the desired PPy s
McDonnell Douglas . .
coverages and click [y o ]| e
External Library The default walue for of~erages jz 10000
—> Ok
O K to comply with the | CA0 standard. I_I Select
Library Aircraft
B737-400 ACHz are not computed when coverages iz ﬂl ih Functi _
B737-500 zet to anything other than the standard. (LU= AU B e
- 5
B737-500 Enter a new walue in the range: ave
1 to 1,000,000 Add
E;i;_?gﬂzﬁlz Click Cancel at any time to retain the old value. Remove
B747-200B Combi Mix Iumz
B747-300 Combi Mixed | "
B747-400 — — :
B747-A00ER Detailsz
B747-5P _—
B757-200 - |
Grosz Weight [lbz] 820.000 [~ '06 Alphas [~ Metric Help About
% GW on Main Gears 95.00 C ional Mod
Mo. Main Gears 4 ALN Elexible ACN Rigid | bomputational Mode
- ACH Pavement
Wheels on Main Gear 4 Computation Thickness
Tire Contact Area (in"2) |260.4 AC Thickness | PCC Thickness ||
Input Alpha 0. oD
Alpha Used 0.000 SG CBR CBRt. in ACH Flex k. Ib=/in™3 Rig t. in ACH Rig
Coverages [20 yr total] 10,000 D
Flex Ann Dep P/C = 1.73 | 865 C
AGL Airports Conference Rig Ann Dep P/C = 3.46 |1.730 B
Rigid Cutoff [times mrs] 3.00 A 9.00 0.0
November, 2008 Rc [psil £50.0




ACN-PCN — Technical Evaluation

OPTIONAL
PROCEDURE
fTC=1

Click on the annual
departure to enter the
desired annual
departures for this
airplane

Note that this example
uses the Flexible annual
departures

AGL Airports Conference

November, 2008

B, COMFAA - Computer Program for ACN Calculation
X=430in

Y = 4811 _Edit Wheels

[ Jlmm] Y ] [

Aircraft Group

Generic
Airbus

Boeing

McDonnell Douglas
Other Commercial
Military

External Library

Library Aircraft

B737-500 -
B737-600 J
B737-700

B737-800

B737-900 ER

B737 BBJ2

B747-100 5F
B747-2008 Combi Mixed
B747-300 Combi Mixed
B747-400
B747-400ER
B747-5P
B757-200

g@@@ -

Emss\l{eight [Ibz] §20.000
% G'% on'Main Gears 95.00

No. Main Geags 4
Wheels on MaimGear 4

Tire Contact Area lin"2) | 260.4
Input Alpha \ 0000
Alpha Used N0.825

[~ "D6 Alphas

AN Elexible

[T Mehic

ACH Rigid

AC Thickness

PCC Thickness

r Computational Mode

Add
Bemove
Move

Select

— Library Functions -

Save

Add

Remove

Details

Help About

ACH
Computation

Pavement
Thickness

SG CBER CER L. in ACH Flex k. Ibs/in™3 Rig t. in ACN Rig

D

Coverages [20 yr total] }%ﬂﬂ
Flex Ann Dep P/C =1.73 {86

C

Rig Ann Dep P/C =3.46 |1_730
Rigid Cutoff [times ms] 300
Rc [psi] 650.0

B
A 9.00

0.0



ACN-PCN

— Technical Evaluation

Since our example has
TC=1

Click on annual
departures and
enter the desired
annual departures
for this airplane

AGL Airports Conference

November, 2008

” |-z || mm]] - _|EI|_3'|
X =430in Y = -48.1 1 dit Wheels
Aurcralt Group
= Add
Generic

Airbus

McDonnell Douglas
Other Commercial
Military

External Library

Library Aircraft

B737-500

B737-600

B737-700

B737-800

B737-300 ER

B737 BBJ2

B747-100 5F
B747-2008 Combi Mixed
B747-300 Combi Mixed
B747-400

H74Z-400ER

B747-5F

B757-200

B757-300

Changing Aexible Annual Departures x| | Remove

Far the current aircraft, the default value of Annwal oK

Departures on flexible pavement iz 865, / Move
: . . Cancel

The default walue iz determined fram the fallawing &l Select

equation;

Annual Departures = Coverages ® PAC /20 pears, ibrary Functions |

where the walue of Coverages iz a number ztored in the Save
aircraft library and PAC iz the Pazs-to-Coverage ratio for
the current aircraft on flexible pavement. Add
Enter a new walue of Flexible Annual Departures in the
ramge: HRemove
1 to 1,000,000,

Details

Click Cancel at any time to retain the old walue.

i . |
|3uuu E xit

Gross Weight [Ibs) 820,000 [ 'OBAlphas [ Metric Help | About

% G'%\gn Main Gears 95.00 2

No. MainGears A ACRIEiBvie| | WAGH Riti | Computational Made -
Wheels on Main Gear 4 . . Computation £ ks
Tire Contact h@a [in"2] |260.4 AC Thicknezs | PCC Thickness ||

Input Alpha \ 0.000

Alpha Uszed \ 0.82% SG CBR CBR ¢t in ACN Flex k. Ibz/in"3 Rigt, in ACH Rig
Coverages [20 pr tuta% 10.000 D

Flex Ann Dep P/C = 1. 865 C

Rig Ann Dep P/C =346 |1.730 B

Rigid Cutoff [times rz] 3.00 A 9.00 0.0

Re [psi] 650.0




ACN-PCN — Technical Evaluation

& COMFAA - Computer Program for ACN Calculation i =]
X =-145in Y = -48.1 1 Edit Wheels
Aircraft Group
- Add
Generic
Airbus
Remove

McDonnell Duu_glas O
C I I C k O n “AC a::il::u?ummermal . . Move
External Library ]

Thickness” to Select

Library Aircraft

. B737-500 -] - Library Functions -
B737-600
calculate the flexible |szz6m > o
- B7¥37-800
pavement thICkneSS\BH? o0 e s
reqUIrement Hemove
B747-400
B747-400ER )
B747-5P Details
B757-200 .
B757-300 x|
GrosTWeight (Ibs) 820,000 [ '06Alphas [ Mehic Help | About
% G'W on Main Gears 95.00 -
R e peat for ea.C h No. Main Eears\ 4 ACHIElenble ACN Rigid FEIEI:"E““"E" Hud;
1 I wheels on Main Eeﬁ\ 4 Computation s Tﬁ;:i“rllee:ts
al rp an e Tire Contact Area (in~2) | PCC Thickness ||
Input Alpha
Alpha Used SG CBR CBR . in ACN Flex k. Ib=/in"3 Rig t. in ACH Rig

Coverages [20 yr total) 34 682
Flex Ann Dep P/C = 1.¥3 | 3.000
AGL Airports Conference Rig Ann Dep P/C = 3.46 | 6,000
Rigid Cutoff [times ms] 3.00
November, 2008 Rc [psi) 650.0

30.92 0.0




ACN-PCN — Technical Evaluation

airplane Data — required thickness determination

Operating Tire
Weight, Pressure Annual Flexible | Required t,
Airplane (Ibs) (psi) Departures | **P/C (in.)
B727-200 185,000 148 400 2.92 22.6
B737-300 130,000 195 6,000 3.79 22.7
A319-100 145,000 196 1,200 3.18 20.3
B747-400 820,000 200 3,000 1.73 30.9
B767-300ER 370,000 190 2,000 1.80 27.9
DC8-63 330,000 194 800 1.68 26.6
A300-B4 370,000 205 1,500 1.75 29.1
B777-200 600,000 215 300 1.42 28.0

** P/C ratio provided by COMFAA while in pavement thickness mode

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

3c) Convert traffic to equivalent traffic of the critical airplane

Two step process
1. Convert departures based on gear type
2. Complete conversion using wheel load ratio equation

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

Gear type to “Critical”
gear type conversion
factors

O.S(M_N)

M=# wheels on critical
airplane gear

N=# wheels on
converted airplane gear

AC 150/5335-5A
paragraph 1.2, App. 1

AGL Airports Conference

To Convert From (N) | To (M) | Multiply Traffic Cycles By
S D 0.80
S 2D 0.51
S 3D 0.33
D S 1.33
D 2D 0.64
D 3D 0.41
2D S 1.95
2D D 1.56
2D 3D 0.64
3D S 3.05
3D D 244
3D 2D 1.56
2D/2D2 D 1.56
2D/2D2 2D 1.00
2D/2D2 3D 0.64

Federal Aviation

November, 2008

Administration




ACN-PCN — Technical Evaluation

Sample conversion to B747 gear type
(2D since procedure only uses one gear of the 2D/2D2 configuration)

Annual Traffic Conversion Equivalent

Airplane Gear Type Cycles (TC) Factor (2D) TC
727-200 D 400 0.64 256
737-300 D 6,000 0.64 3,840

A319-100 D 1,200 0.64 768
747-400 2D/2D2 3,000 1.0 3,000
767-200ER 2D 2,000 1.0 2,000
DC8-63 2D 800 1.0 800
A300-B4 2D 1,500 1.0 1,500
777-200 3D 300 1.56 468
15,200 12,632

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

Equivalent Traffic (W2) (R2) | (A)2 (R1)
Cycle conversion Single Wheel |
Wheel Load | Equivalent

W ' , Rati 747-400 TC
Log R1 — Log R2 o | V2 Airplane Load, Ib | (2D) TC atio

W, 727-200 43,938 256 0.950 194
R,= Equivalent Traffic cycles of 737-300 30,875 3,840 0.796 716
critical airplane A319-100 | 34,438 768 0.841 268
airplane expressed in terms of 767-200ER | 43,938 2,000 0.950 1,368
critical gear DC8-63 | 39,188 800 | 0.897 403
W1:Wheel load of critical airplane A300-B4 43 938 1 500 0950 1 041
W,=Wheel load of airplane in 777-200 47,500 468 0.988 434
question 12,632 7.424

AGL Airports Conference Federal Aviation

Administration
November, 2008



ACN-PCN — Technical Evaluation

Spreadsheet for calculation of equivalent traffic

ANNUAL DEPARTURE CONVERSION TO DESIGN AIRCRAFT ANNUAL DEPARTURES

clear all data (following procedure specified in AC 150/3335-34  1.e. Direct wheel load calculations for each aircraft)
This procedure is NOT the same as the procedure specified in AC 150/5320-6D and will produce different results
INPUT VALUES CALCULATED VALUES
= —
T OlE | £ |E | e = | 2% 5
£ 5 3y oh = |EEB=z| |z |28 | £ =
& S =3 < |[EEE25| |5 |AF |88 |Fad NOTES
Design Aircraft Design Aweraft | B747-400 | 2D2D2 820000( 3000( 16 4 3000] 48688 3.000.00
Additional Aireraft 1 B727-200 D 185 000 4001 4 2 0.64 236| 43933 194
Aircraft | Adreraft 2 B737-300 D 130000 6000 4 2 0.64| 3840| 30873 716
Aireraft 3 A310-100 D 145 000 12000 4 2 0.64 788| 34433 268
Aireraft 4 B7a7-300ER 2D 37000000 2000) 8 4 1] 2000] 43938 1368
Aircraft 3 DC3-63 2D 330,000 300 8 4 1 800| 39188 403
Aireraft 6 A300-B4 2D 370,000 1.500( 8 4 1] 13500] 43938 1041
Aireraft 7 B777-200 D 600,000 300 12 ] 1.56 4638|4750 434
Aireraft 8 0
Aireraft @ 0
Aireraft 23 0
Aireraft 24 N\
Ajreraft 23 / ol O\
Equivalent Anmual Departures of the B747-400 7424 )

AGL Airports Conference Federal Aviation

Administration

November, 2008



ACN-PCN — Technical Evaluation

Spreaset for calculation of eq uivalent traffic

Select Gear Type

Gear  Total Example Comments Gear Total Example Comments
Type  Wheels  Aircraft Type Wheels  Aircraft
r" L n L]
S 2 Cc)-1 Single Wheel o7 12 c17
r" ] "
D 4 B737, A319 Dual Wheel 25 4 c130
2D a8 B757, A330 "Dual Tandem" Ccs 24 cs
3D 12 B777 "Triple Dual Tandem" CQ 2 HS121
 20/p1 10 DC30, A340-400 gz 16 176

\ C 2p/201 12 A340-600  Other User Must input Gear Data
Humber of Wheels on

 20/202 16 B747 Total Humber of Wheels  Representative

 20/3D2 20 A380 on all Main Gears Individual Gear
Gross Weight (Ibs) Annual Departures
820000 3000
Optional Airplane Description
| 8747-40(] OK

AGL Airports Conference Federal Aviation

Administration

November, 2008



ACN-PCN — Technical Evaluation

4) Determine allowable operating weight of critical airplane

Using COMFAA

e In pavement thickness mode,
* Enter the critical airplane at the equivalent departure level

» lIterate to the known pavement thickness by changing the
airplane weight

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Technical Evaluation

Determine the maximum gross weight permitted on the
known pavement section for the “critical” airplane.

Critical airplane 747-400

Known pavement thickness 32.0 inches
Subgrade CBR 9.0 (Code B)
Tire pressure 200 psi (Code X)
Percent Weight on the main gear 95.0 %

P/C ratio 1.73

Pavement life 20 years

Annual equivalent departures (TC) 7,424

Total Coverages (TC/1.73) x 20 85,827

AGL Airports Conference Federal Aviation

Administration
November, 2008 't I



ACN-PCN — Technical Evaluation

& COMFAA - Computer Program for ACN Calculation a0 [o]x
X=858imn Y = -30.7 L Edit Wheels
Aircraft Group
G - Add
Eneric
Airbus S
Remove
McDonnell Douglas | —
I n pave m e nt Other Commercial
Military Move
. E xternal Library —
thickness mode Seec
Library Aircraft ——
E;g;:;gg ;I ~ Library Funchions
B737-900 ER 6 Save
. B737 BBJ2Z e
Iterate to find allowable _|s7s7-100'sF Add
. . \ B747-200B8 Combi Mixed
weigh which produces 3747-300 Combi Mixed
= Remove
the know pavement _
I B757-20
B767-200 _—
B767-200 ER i E xit
/
Grosz Weight [lbs] 797.500 [T 'DE Alphas [T Metric Help About
W on Main Gears 95 =
No. o Gears A ACN Flexible ACN Rigid r[:umputatmnal Mode
= ACH = Pavement
"I;!'hegls |:n - Eea: ] ; : Computation Thickness
ire Contact Area
Enter total coverage or  [input aipha
— SG CBR CBRt, in ACN Flex k. Ibs/in™3 Rigt, in ACH Ri
departure level and tﬂ&ﬁ, in ex k. Ibs/in"3 Rig t, in ig
overages [20 yr to
CB R Flex Ann Dep P/C =N\\73
i ep P/C =V3:F
Rigid Cutoff [times s 0.0
R [p=i]




ACN-PCN — Technical Evaluation

4) Determine ACN of critical airplane at allowable weight
Using COMFAA

 In ACN Computation mode,

* Enter the critical airplane at the allowable operation weight
Note that coverages defaults to 10,000 per ICAO procedure

e (Calculate ACN



ACN-PCN — Technical Evaluation

In ACN
Computation mode

Enter allowable
operating weight

coverage will default to
10,000

Read ACN for desired

'@ COMFAA - Computer Program for ACN Calculation

2 [ - Y ] 5

X=18.0in Y = -42.3 1 Edit Wheels
Aircraft Group
- Add
Generic
Airbusz
Remove
McDonnell Douglas
Other Commercial
Military g
External Library
Select
Library Aircraft
Adv. B737-200 ;I — Library Functions -
Adv. BF37-200 LP Flexible
B737-300 e Save
B737-400
B737-500
B737-600 —
B737-7F00
B¥37-800 Remore
B737-900 ER
37 BBJZ
B J00 5F .
B747- Combi Mixed Details
B747-300 bi Mixed
B 74 7-400 g |
DF4dT AnnC D LI EE“
\
Gross Weight [Ibs) 797500 [~ '06 Alphas ™ Metic Help | About
% G on Main Gears X i
‘ﬂ\l‘-‘lain Gears A ACN Rigid rEumputatlunal Mode
= =~ ACH Pavement
Whﬂw Gear 4 Computation Thickness
Tire Preszu i) 200.0

Input Alpha N\ 0.000

subgrade category

Alpha Used Ny

Coverages [20 yr tutal( 10,000

E P/C = 1.?}2 :
Rig Ann Dep P/C = 3.66 [1.030
Rigid Cutoff [times rs) 3.00

B EirEEEArELr ArirEEEprimiiaErss = s aras

Al Thicknessl PEE Tihickness ||

SG CER CBRt. in ACH Flex k. Ibs/fin™3 Rig L. in ACHN Rig

D 30
C &0

A 150

62.54
3777
64

19.05

90.2



ACN-PCN — Technical Evaluation

Using the previous parameters, the B747 could operate at
797,500 Ibs

From COMFAA, determine ACN values at this weight.

= 56/F/B/XIT

This evaluation would suggest minor restriction of 2 airplanes
with ACN’s over the PCN value

AGL Airports Conference Federal Aviation

Administration
November, 2008 "t I



ACN-PCN — Using Technical Method

Using Technical Method of PCN (flexible example)

PCN = 56/F/B/XIT
% GW AC
Operating | Tire Pressure | Main Gear N Annual
Airplane Weight, Ibs (psi) For ACN F/B | Departures
B727-200 185,000 148 96.00 48 400
B737-300 130,000 195 90.86 32 | 6,000
A319-100 145,000 196 92.60 34 | 1,200
B747-400 820,000 200 93.32 59 | 3,000
B767-300ER 370,000 190 92.40 50 | 2,000
DC8-63 330,000 194 96.12 53 800
A300-B4 370,000 205 94.00 57 | 1,500
B777-200 600,000 215 95.42 52 300

AGL Airports Conference

Federal Aviation

November, 2008

Administration




Questions or Comments?

ANE Airports Conference Federal Aviation

October, 2008 Administration
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FAA Pavement Design

AC 150/5320-6E and
FAARFIELD

. FAA GREAT LAKES REGION
FESEIEE ok AIRPORTS CONFERENCE

By: Rodney N. Joel, P.E.
Civil Engineer / Airfield Pavement

Airport Engineering Division

Date: November, 2008

Federal Aviation
Administration




FAA Pavement Design

AC 150/5320-6E, Airport Pavement Design and
Evaluation

Note that this presentation will address significant
changes to FAA pavement design procedures and Is
not intended to convey a complete overview of the
pavement design procedure

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



FAA Pavement Design

AC 150/5320-6E, Airport Pavement Design and
Evaluation

= Completely revised in 2008

= New design methodologies for Rigid and Flexible
pavements

= Software dependent design procedures

» Addresses modern airplane parameters

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 2
Soil Investigations and Evaluation

AC 150/5320-6E and FAARFIELD

November, 2008



Chapter 2
Soil Investigations and Evaluation

» Very few significant changes
» Still uses Unified Soil Classification (USC) system
» Reference to ASTM 2487

GW
GP
GM
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SW
SP
SM
SC

CL
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oL
CH

MH
OH
PT
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Q& i
y‘\@“
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Chapter 2
Soil Investigations and Evaluation

Same minimum subsurface boring recommendations

Same soll testing recommendations

AREA Minimum spacing Minimum depth
RWY/TWY | 200 ft interval 10 ft

Other areas 1 per 10,000 sq ft 10 ft

Borrow areas | As necessary As necessary

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 2
Soil Investigations and Evaluation

Continues to split soil compaction requirements
based upon 60,000 Ib gross weight airplane

< 60,000 ASTM D 698 Standard Proctor
> 60,000 ASTM D 1557 Modified Proctor

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 2
Soil Investigations and Evaluation

Soil Strength Parameter for FLEXIBLE pavement

Subgrade Modulus (E psi) or CBR
CBR

= Design value — One Standard Deviation below the Mean

= |_owest practical value CBR =3
Otherwise stabilize or replace

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 2
Soil Investigations and Evaluation

Soil Strength Parameter for RIGID pavement

Resilient Modulus E (psi) or

Modulus of Subgrade Reaction — k-value (pci)
= Design value — “conservative selection”
= K-value can be estimated from CBR

{1500 « CBR }0'7788
k = .
26 (k In pci)

AC 150/5320-6E and FAARFIELD Federal Aviation

Administration

November, 2008




Chapter 2
Soil Investigations and Evaluation

Seasonal Frost
= Same Frost Groups (FG-1, FG-2, FG-3 & FG-4)

= Determination of Depth of Frost Penetration
« Based on local Engineering experience
* i.e. local construction practice, building codes, etc.
« NO nomographs or programs provided

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3
Pavement Design

AC 150/5320-6E and FAARFIELD I Ty
November, 2008 Administration




Chapter 3 - Pavement Design

» Completely New Chapter

» Covers standard pavement design procedures for both
flexible and rigid pavement

» Applies to pavement designed for airplanes with gross
weights exceeding 30,000 Ibs

» Design procedure requires the use of computer program, I.e.
FAARFIELD

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design
FAARFIELD 1.0 — Screen Shots

Main Window Structure Window Options Window

Aircraft Data Windows Notes Window

FAARFIELD - Airplane Data for Section ACAggACCexam in Joh myrtleheach -5

| Aiplane Group Airplane Gross Taxi Annual “% Annual B ACAggACCExam aic

Hame (15} Weight (Ibs) Departures Growth
B737-400 150,500 2,063 0.00

Aibus
Bosing
Dther Commercial B737-300 140,000 1313 0.00

300

afhl”a'a‘ viation Adv. B737-200 | 128,600 375 0.00

E e Lbtay Dual Wh-75 75,000 6.158 0.00

(LT LTS DC10-10 458,000 188 0.00
B767-200 335,000 375 0.00
0.00

280

200

Sl Whi3
Snal Whi5 B767-200 335,000 375

150

Sl whi-10
SnalWh-125
Snalwhi-15
Snglwhl-20 Al
Sglwhi-30

Snglwhi-45

Snglwhi-60

Snal whi-75

DualWhi-10

Dual whi20

Dual Whi-30

Dual Whi45

Dual Whi50

Dual WhiE0

Dual Whi-76 H Saveto Float
Duial whi-1 00 =

il ¢ . . . .
o8
| Float Airplanes Gross Taxi ¥Weight 0 R
1,239,000 b
% GV on Gear 50
830

[in]

Tire Prossure 250 200 50 00 50 0 S0 100 150 200 25|
‘ H AddFloat H 184 el

¥=1722in ¥ =3070in

H Help H H CDF Graph H H ViewGear

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 - Pavement Design

» Flexible Pavement Design based on Layered Elastic
design procedure

« US Corp of Engineers CBR Method no longer used

» Rigid Pavement Design based on 3-Dimensional Finite
Element model

» Westergaard design procedure no longer used.

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Models

= New procedures require that ALL anticipated traffic be
Included in the traffic model.

= Concept of “design aircraft” is no longer used

= Cumulative Damage Factor (CDF) replaces need for
design aircraft procedure.

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model - Cumulative Damage Factor

= Sums Damage From Each Aircraft
» Based upon its unigque pavement loading characteristics and
 Location of the main gear from centerline

= DOES NOT use the “design aircraft” method of
consolidating all aircraft into one design model

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model - Cumulative Damage Factor

= Sums Damage From Each Aircraft - Not From “Design Aircraft”

number of applied load repetitions
number of allowable repetitions to failure

CDF =

= When CDF =1, Design Life is Exhausted

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model - Cumulative Damage Factor

= CDF is Calculated for each 10 inch wide strip over a total
820 inch width.

= Gear location and wander considered for each aircraft

= Use Miner’s rule to sum damage for each strip

» Must Input Traffic Mix, NOT “Design Alircraft”

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model - Cumulative Damage Factor

Critical location

1 <
B747-200B
= = B777-200 ER
— == DC8-63/73
CUMULATIVE

\ N

!\ I} \

I\ )

e ‘\ Iy .-
L v
3 roL for
o roolr
’ ‘ll \"
) \ l’
/ \ I \\ '
YN\ M
/ \ \ i / . \
A ; i ¢

0 ‘ ‘ // : \~. ‘ \ ; // ‘_¢"’ : \\ ‘ ‘
-500 -400 -300 -200 -100 0 100 200 300 400

LATERAL DISTANCE FROM CENTERLINE [inch]

AC 150/5320-6E and FAARFIELD

November, 2008
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Sample Aircraft Traffic Mix CDF Contribution

Annual CDF CDF Max
Aircraft Name Gross Weight Departures Contribution For Aircraft
Sngl Whl-30 30,000 1,200 0.00 0.00
Dual WhI-30 30,000 1,200 0.00 0.00
Dual Whl-45 45,000 1,200 0.00 0.00
RegionalJet-200 47,450 1,200 0.00 0.00
RegionalJet-700 72,500 1,200 0.00 0.00
Dual Whi-100 100,000 1,200 0.00 0.00
DC-9-51 122,000 1,200 0.02 0.02
MD-83 161,000 1,200 0.44 0.44
B-737-400 150,500 1,200 0.09 0.09
B-727 172,000 1,200 0.17 0.17
B-757 250,000 1,200 0.02 0.04
A300-B2 304,000 1,200 0.03 0.14
B-767-200 335,000 1,200 0.01 0.13
A330 469,000 100 0.01 0.14
B-747-400 873,000 100 0.21 0.30
B-777-200 537,000 500 0.00 0.14

Condition specific and not a general representation of noted aircraft




Sample Aircraft Traffic Mix CDF Contribution

0.50

@ Contribution to Total CDF ||
m Max CDF for Aircraft

0.45

0.40

0.35

0.30

0.25

0.20

0.15

N | ldljf

Condition specific and not a general representation of noted aircraft




Sample Aircraft Traffic Mix CDF Contribution

Pt

FAARFIELD - Airplane CDF Graph M= E
CDF —— MD83
104 ——— B747-400

Adv. B727-200C Basic
A330-200 std
B777-200 Baseline
AJ00-BZ std
B767-200
B737-400

—— B¥57-200
DCY-51

—— Cumulative CDF

Job: CDFexample
Section: NewFlexib™01

IIIII|IIIIIIIII|I'|_|_|_|_|_|_|_II_Im_l_l-_l.ll|llll_-|_|_ml_|I—l_l_l_l_l_l_l'lllllllllllllllll CDE 1
-400 -300 -200 -100 0 100 200 300 400 max. =
Lateral Distance [in] Ok

Condition specific and not a general representation of noted aircraft



Large Aircraft Traffic Mix Gear Locations

Runway Centerline .

| | |
I I —B-777-200

—B-747-400
I I | I l ——A-330
| | ——B-767-200

I - A-300-B2
—B-757
lI I —=B-727
I —B-737-400
ll II = MD-83
MD-90-30
=—DC-9-50
I I -—DW 100,000

I I —Regional Jet 700
I ll I —Regional Jet 200

DW 45,000
DW 30,000
—SW 30,000

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



Sample Aircraft Traffic Mix CDF Contribution

Common Issue with GENERAL AVIATION Traffic mixes

/\

One Airplane
easily controls
the design —
even at a low
departure levels

representation of noted aircraft

Lateral Distance [in]

Gross Annual CDF CDF Max
Airplane Name Wi. Ibs Departures | Contribution | for Airplane

Chk.Arrow-PA-28-200 2,500 3,000 0 0
Citation-550B 15,000 3,000 0 0
Challenger-CL-604 48,200 500 0.94 0.94
BeechJet-400A 16,300 3,000 0 0
BeechJet-400 15,500 3,000 0 0
Sngl Whl-10 10,000 5,000 0 0
Dual WhI-30 30,000 3,000 0.06 0.07

CDF

0.9 /\\

Condition specific and not a general 00 300 - 200 -100 0 00 200 300 4

II
400

Challenger-CL-604
Dual ¥hi-30
BeechJet-400A

BeechJet-400
Citation-5508

Sngl Whi-10
Chk.Arrow-PA-28-200

Cumulative CDF

Job: lightGA
Section: ACCdesign
CDF max. =1




Chapter 3 - Pavement Design

Remember

Must use the entire traffic mixture

No more “Design Aircraft”

Comparisons between new and previous design procedures using
“design aircraft” for the traffic model will result in significant errors

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model — Airplane Characteristics

= FAARFIELD program currently provides 198 different
aircraft models

= Each model is unique with respect to gross load, load
distribution, wheel spacing, and tire pressure

= Gear types identified in accordance with FAA Order
5300.7

 Eliminates “widebody” terminology

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model — Gear Naming Convention

Main Gear Designation Body/Belly Gear Designation
A A
[ I f \
#X# | #X#
# of gear types in tandem —| l— Total # of body/belly gears
(A value of 1 is omitted for simplicity.) (Because body/belly gear may not be
symmetrical, the gear must identify the
‘ total number of gears present and a
Gear type’ €.9. S’ D’ T' or Q value of 1 is not omitted if only one gear
exists.)

# of main gears in line on

one side of the aircraft

(Assumes gear is present on both .
sides. The value indicates number of — # of gear types in tandem

gears on one side. Avalue of 1 is (A value of 1 is omitted for simplicity.)
omitted for simplicity.)

Gear type,e.qg. S, D, T,or Q

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 - Pavement Design

Traffic Model — Gear Naming Convention

0 00 000 0000

Single Dual Triple Quadruple
S D T Q

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model — Gear Naming Convention

0 00 000 0000

Single Dual Triple Quadruple
S D T Q

0 00 000 0000
0 00 000 0000

2 Singles in Tandem 2 Duals in Tandem 2 Triples in Tandem 2 Quadruples in Tandem
2S 2D 2T 20Q

0 00 000 0000
0 00 000 0000
0 00 000 0000

3 Singles in Tandem 3 Duals in Tandem 3 Triples in Tandem 3 Quadruples in Tandem
3S 3D 3T 3Q



Chapter 3 - Pavement Design -- Examples

0 00 00

00 00
FANEENAE N AYA |
0 0 00 00 00 00
S D 2D
Single Wheel Dual Wheel Dual Tandem

00 00 00

00 00

00 00 00 00 00 9o 00

00 00 00 00 00 00 oo 00
3D 2D/D1 2D/2D1
B777 DC-10 A340-600

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design -- Examples

00 00 0000
e B = A}
00 0000
00 00 00 o 0 00
o000 00 00 0000 0000

B747 A380 Lockheed C5

AC 150/5320-6E and FAARFIELD

November, 2008



Chapter 3 - Pavement Design

Traffic Model — Pass to Coverage (P/C) Ratio

= | ateral movement is known as airplane wander and is
modeled by statistically normal distribution.
 Standard Deviation = 30.435 inches (773 mm)

= (P/C) -The ratio of the number of trips (or passes) along
the pavement for a specific point on the pavement to
receive one full-load application.

= -6E utilizes new procedure for determining P/C

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model — Pass to Coverage (P/C) Ratio

* Rigid Pavement

One Coverage = One full stress application to the bottom of the
PCC layer

= Flexible Pavement

One Coverage = One repetition of maximum strain at the top of the
subgrade layer

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design

Traffic Model — Pass to Coverage (P/C) Ratio

» -6E (FAARFIELD) uses the concept of “Effective Tire
Width”

* Rigid Pavement — Effective width is defined at the surface
of the pavement (equal to tire contact patch)
(same as previous P/C procedures)

= Flexible Pavement — Effective width is defined at the
surface of the subgrade layer

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 - Pavement Design

Traffic Model — Pass to Coverage (P/C) Ratio

Flexible pavement P/C ratio varies with depth of pavement

w w Pavement L4
TIRES Surface
(R R
h| 2 r 9 r

! M R {oTh < Top of

2 |V 2 2 Y] 2 Subgrade N

EFFECTIVE EFFECTIVE | h h

_TIRE WIDTH_ _TIRE WIDTH 2 0 A e 2
~ EFFECTIVE TIRE WIDTH

AC 150/5320-6E and FAARFIELD

November, 2008
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Chapter 3 - Pavement Design — Frost Design

FROST DESIGN - 3 options

= Complete Frost Protection
» Remove frost susceptible materials to below frost depth

= | imited Frost Protection
* Remove frost-susceptible material to 65% frost depth
o Limits frost heave to tolerable level

» Reduced Subgrade Strength

* Reduce subgrade support value
* Design adequate load carrying capacity for weakened condition

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design — Typical Sections

» Alrport pavements are generally constructed in
uniform, full width sections

» Variable sections are permitted on runway pavements
Designer should consider:
Practical feasibility — complex construction operations
Economical feasibility — cost of complex construction

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 - Pavement Design — Typical Sections

Variable sections permitted on runway pavements

—| 200" |=— — 200" |=—

—| 200" |— A ~—‘ 200' |— j 200" |—

P IV Y YN VR W VYV SRV TR VO VUV YT FINY VYUY

LI LL L LI L LELL LI L ILL L1

TRANSITIONS

TRANSITIONS

Full pavement thickness

Outer edge thickness (based on 1% of normal traffic)

Pavement thickness tapers to outer edge thickness

Transitions

Design using arrival traffic only

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 - Pavement Design — Typical Sections

Variable sections permitted on runway pavements

RUNWAY WIDTH
2" [S5CM] MINIMUM “\
SURFACE THICKNESS

SUBBASE

@—'_E) ) B

MIN.25" —f=—

®
_®

e}~ MIN.25'

MIN.25" —|=—

SECTION A — A

AC 150/5320-6E and FAARFIELD

November, 2008

HMA
__-———:i:{\ —
BASE | PCC
.—“"“H‘Fﬁ‘ﬁ ————————

Minimum 12” up to 36”

For runways wider than 150,
this dimension will increase.

Width of tapers and transitions
on rigid pavements must be an
even multiple of slabs,
minimum one slab width.

Full pavement thickness
Outer edge thickness (1% traffic)
Pavement thickness tapers

to outer edge thickness

Federal Aviation
Administration




FLEXIBLE PAVEMENT DESIGN

AC 150/5320-6E, Airport Pavement Design and Evaluation
CHAPTER 3, Section 2 — Flexible Pavement Design

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 2 — Flexible Pavement Design

Typical Flexible Pavement

Hot-Mix Asphalt Surface
n
A S .
5 Base Course (Minimum CBR=80)
- o505 e 0T rie S0 re 0N May Require Stabilization
qé') \5 p \/\)%{)@(\ 6/1 %L/ A@U\() ;% ﬁ V}g(ii{fpﬂ ( y eq )

RSSO RSB RSLOY RIROY 17 - —
= SwreMmmmosRoD
> @%QOO&%%%@O& QOO%@@D Sty (Ve Requite Statilizaion)

Q DQQ oe O ooo . ]

> O OO

2 OO 0 O@gO g@% Frost Protection (As Appropriate)
)

al

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 Section 2 — Flexible Pavement Design

Surface BASE SUBBASE SUBGRADE
P-401 P-209 P-154 P-152
P-403 P-208 P-210 P-155*
P-211 P-212 P-157*
P-304* P-213 P-158*
P-306* P-301*
P-401~*
P-403*

Rubblized PCC

* Chemically Stabilized Materials

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 Section 2 — Flexible Pavement Design

Flexible Pavement Design based on
Layered Elastic Design (LED)

= Same as previously permitted in Chp 7 of -6D
 Predictors of pavement life (FAARFIELD)

— Maximum vertical strain at the top of subgrade and

— Maximum horizontal strain at bottom of asphalt surface layer

**By default, FAARFIELD does not automatically check
horizontal stain in asphalt surface layer. Users can select this
manually

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 2 — Flexible Pavement Design

Wheel Load ) )
Horizontal Strain and Stress

at the bottom of the asphalt
Area of Tire Contact

~ Wearing Surface

53%00%30%%0 Oo%goog@’ggg
Must also guard @o@?@@ OoO@oQ°D° OQOOOO QQOQO Base Course
against potential OQ@%@“ o@ogo A2

QQOOQ 00
layers 3@0 @O
/ \/\ //\\/\/\/ A

O O O OOO
% \\ OOQOOO Subbase
O OQO

|

\/ \/

AI*EA A\//\/Subgrade

\ \?/

Approximate Line of / : _
th%eI-Load Distribution ™ Vertical Subgrade Strain

\/\// X /

//\/
\ /\ /\\ “\/

failure in base Oézg@?g@ V/

Subgrade Support

AC 150/5320-6E and FAARFIELD Federal Aviation
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Chapter 3 Section 2 — Flexible Pavement Design

Wheel Load ) )
Horizontal Strain and Stress

at the bottom of the asphalt
Area of Tire Contact

~ Wearing Surface

53%00%30%%0 Oo%goog@’ggg
Must also guard @o@?@@ OoO@oQ°D° OQOOOO QQOQO Base Course
against potential OQ@%@“ o@ogo A2

QQOOQ 00
layers 3@0 @O
/ \/\ //\\/\/\/ A

O O O OOO
% \\ OOQOOO Subbase
O OQO

|

\/ \/

AI*EA A\//\/Subgrade

\ \?/

Approximate Line of / : _
th%eI-Load Distribution ™ Vertical Subgrade Strain

\/\// X /

//\/
\ /\ /\\ “\/

failure in base Oézg@?g@ V/

Subgrade Support

AC 150/5320-6E and FAARFIELD Federal Aviation
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Chapter 3 Section 2 — Flexible Pavement Design

Flexible Pavement Layer Parameters- LED vs CBR

Wheel Load
LAYERED ELASTIC METHOD | CBR Method
SURFACE  Eg, g, h o TN T T Not Defined
oL T Y ECE
@%%Qo oh IR
e SOt o8 P8
BASE  Eoidp Ny 7 SE oBR
OOO QOO SN
SUBBASE  Eqg, pisg h 27%/ W/ % 4" CBR
sB: MsB '!sB OO@ D@@ W C%\OS
N A
SUBGRADE  Egg, e Nsg ///;\\\//\j \/\//\j/; CBR
2 ¢

\
E = Elastic Modulus
h = thickness Subgrade Support CBR = California Bearing Ratio
u = Poisson’s Ratio

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 Section 2 — Flexible Pavement Design

FAARFIELD Default VValues

LAYER ITEM E (psi) POISSON’S | FAA EQUIV
AC Surface P401/403 200,000 0.35 NA
PCC Surface P501 4,000,000 0.15 NA
Aggregate Base P209 MODULUS 0.35 NA
Aggregate Subbase P154 MODULUS 0.35 NA
AC Base P401/403 400,000 0.35 1.6
AC Base (min) Variable 150,000 0.35 1.2
AC Base (max) Variable 400,000 0.35 1.6
CTB (min) P301 250,000 0.20 NA
CTB P304 500,000 0.20 NA
CTB (max) P306 700,000 0.20 NA
Undefined (min) 1,000 0.35 NA
Undefined (max) 4,000,000 0.35 NA
Rubblized PCC (min) EB66 200,000* 0.35 NA
Rubblized PCC (max) EBG66 400,000* 0.35 NA

** Still subject to change

AC 150/5320-6E and FAARFIELD Federal Aviation

Administration

November, 2008




Chapter 3 Section 2 — Flexible Pavement Design

Pavement Structural Design Life
o Default “design life” is for 20 years

o Structural design life indicates pavement performance in terms of
allowable load repetitions before subgrade failure is expected.

o Structural life is determined based upon annual departures multiplied by
20 (yrs). This value may or may not correlate with calendar years
depending upon actual pavement use.

« Pavement performance in terms of surface condition and other distresses
which might affect the use of the pavement by airplanes is not directly
reflected in the structural design life.

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 Section 2 — Flexible Pavement Design

Vertical Subgrade Strain, inch/inch

SUBGRADE VERTICAL STRAIN & NUMBER OF COVERAGES
ONLY SUBGRADE FAILURE CONSIDERED, FAARFIELD Coverages

0.01
(]
0.001 —a
Full Scale Pavement Test
Stockton - 8
MWHGL - 7
Structural Layers Study - 6
Boeing-Russia-Clay - 2
NAPTF - 10
FAARFIELD
) y =0.0049x0-1177
Failure Model R2 = 0.5003
0.0001
1 10 100 1,000 10,000 100,000 1,000,001

No. of Coverages to Failure



Chapter 3 Section 2 — Flexible Pavement Design

Vertical Strain at top of subgrade

8.1
C_ (0-004j When C < 12,100
&

v

c [0.002428}14'21 When C > 12,100
E

Vv

Horizontal Strain at Bottom of Surface Layer

Log,,(C)=2.68-5xLog,,(&,) —2.665x Log,,(E,)

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 2 — Flexible Pavement Design

REQUIRED INPUT VARIABLES

= Subgrade support conditions
* CBR or Modulus

= Material properties of each layer
e Modulus
» Thickness for most layers
» Poisson’s Ratio -- fixed in FAARFIELD

= Traffic

* Frequency of load application

 Airplane characteristics
— Wheel load, wheel locations, & tire pressure

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 2 — Flexible Pavement Design

Subgrade Characteristics

= Subgrade assumed to have infinite thickness

= FAARFIELD will accept Elastic Modulus E (psi) or CBR
values

= CBR is widely accepted and used by the industry
» Relationship between E and CBR

E =1500 X CBR (E in psi)

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 2 — Flexible Pavement Design

Subgrade

C h araCte r i Sti CS NATIONAL AIRPORT PAVEMENT TEST FACILITY
E-CBR Equation
E=1500 X CBR

60,000

E= 1500CBR A

50,000

0000 | Typical CBR range P

<€ > <
30,000 | _ //'

/ E = 3363.2(CBR)*%%
2 _
o000 R? = 0.9727

10,000 -~

E (psi)

T T T T
0.0 5.0 10.0 150 CBR 200 25.0 30.0 35.0 40.0

AC 150/5320-6E and FAARFIELD Federal Aviation
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Chapter 3 Section 2 — Flexible Pavement Design

Subgrade Compaction Requirements — Table 3-4
Determined by airplane (in the traffic mix) with greatest demand

CRITICAL Gross NON-COHESIVE SOILS COHESIVE SOILS
AIRCRAFT Weight Depth of Compaction, inch Depth of Compaction, inch
Lb. 100% | 95% | 90% | 85% | 95% | 90% | 85% | 80%
S 30,000 8 8-18 | 1832 | 32-44 6 69 912 | 12-17
50,000 10 10-24 | 24-36 | 36-48 6 6-9 9-16 | 16-20
] 75,000 12 12-30 | 30-40 | 40-52 6 6-12 | 12-19 | 19-25
Indicates depth of D 50,000 12 | 1228 | 2838 | 38-50 6 6-10 | 10-17 | 17-22
; incls. 2S 100,000 | 17 17-30 | 30-42 | 4255 6 6-12 | 12-19 | 19-25
compaction below ( ) 150,000 | 19 19-32 | 32-46 | 46-60 7 7-14 | 1421 | 21-28
subgrade 200,000 | 21 21-37 | 3753 | 53-69 9 8-16 | 1624 | 24-32
2DID1, 2D/2D1 100,000 | 14 | 1426 | 26-38 | 38-49 5 6-10 | 10-17 | 17-22
(incls. B757, B767, | 200,000 | 17 17-30 | 30-43 | 4356 5 6-12 | 12-18 | 18-26
A-300, DC-10, 300,000 | 20 | 20-34 | 34-48 | 48-63 7 714 | 1422 | 22-29
L1011,A-340) 400,000~ | 23 | 23-41 | 4159 | 59-76 9 9-18 | 1827 | 27-36
600,000
2DI2D2 800,000 | 23 | 2341 | 4159 | 59-76 9 9-18 | 1827 | 27-36
(incls. B747 series) | 975000 | 24 | 24-44 | 4462 | 62-78 10 10-20 | 20-28 | 2837
3D 550,000 | 20 | 20-36 | 3652 | 5267 6 6-14 | 1421 | 21-29
(incls. B777 series) | 650,000 | 22 | 22-39 | 39-56 | 56-70 7 7-16 | 1622 | 22-30
750,000 | 24 | 2442 | 4257 | 5771 8 8-17 | 17-23 | 23-30
2D/3D2 1,250,000 | 24 | 2442 | 42-61 | 61-78 9 9-18 | 1827 | 27-36
(incls. A380 series) | 1,350,000 | 25 | 25-44 | 44-64 | 64-81 10 | 10-20 | 20-29 | 29-38

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 Section 2 — Flexible Pavement Design

Subgrade Compaction Requirements —-Example
Cohesive soill,

Given the following traffic mixture

Airplane Gross Weight Annual
(Ibs) Departures
Sngl Whi-45 50,000 1000
A318-100 std 122,000 2000
B737-400 150,500 3000
B747-400 877,000 1600
B777-300 Baseline 662,000 1750
A330-300 opt 515.661 1500

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Subgrade Compaction Requirements —-Example

Cohesive soill,
Required depth of compaction from Table 3-4

Gross Annual
Airplane Weight (lbs) | Departures 05% 90% 85% 80%
Sngl Whl-45 50,000 1000 6 6-9 9-16 12-17
A318-100 std 122,000 2000 6 6-12 12-19 19-25
B737-400 150,500 3000 7 7-14 14-21 21-28
B747-400 877,000 1600 10 10-20 20-28 28-37
B777-300 Baseline 662,000 1750 7 7-16 16-22 22-30
A330-300 opt 515.661 1500 9 0-18 18-27 217-36

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Asphalt Surface Layer Characteristics

= Minimum material requirements
e P-401 or P-403

= Modulus fixed at 200,000 psi in FAARFIELD

» Conservatively chosen to correspond to pavement surface
temperature of 90° F

= 4 inch minimum thickness

= Asphalt as overlay has the same properties except for
minimum thickness

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Base Layer Characteristics

= Minimum material requirements
e P-209, P-208, P-211, P-304, P-306, P-401, P-403, & rubblized PCC

= Design assumes minimum strength — CBR > 80

= Aggregate layer modulus dependent on thickness
* Modulus calculated by FAARFIELD is dependent on thickness

Stabilization required - airplane gross weight > 100,000 Ibs

= Minimum thickness requirements — by airplane

AC 150/5320-6E and FAARFIELD Federal Aviation
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Minimum Aggregate Base Layer Thickness Requirements

Determined by the airplane in the traffic mix with greatest demand
TABLE 3-9. Minimum Aggregate Base Course Thickness

Determination of minimum
base layer thickness is
automated in FAARFIELD

*Values are listed for reference. When
traffic mixture contains airplanes
exceeding 100,000 Ibs gross weight, a
stabilized base is required.

Design Load Range

Minimum Base Course
(P-209) Thickness

Gear Type lbs In.

S 30,000 - 50,000 4
50,000 - 75,000 6

D 50,000 - 100,000 6
100,000 - 200,000% 8

2D 100,000 - 250,000% 6
250,000 - 400,000* 8

2D (B757, B767) 200,000 - 400,000* 6
2D/D1 (DC10, L1011) | 400,000 - 600,000* 8
2D/2D2 400,000 - 600,000* 6
(B747) 600,000 - 850,000* 8
2D/2D1 (A340) 568,000 — 840,400 10
2S 75,000 - 125,000 4
(C130) 125,000 - 175,000* 6
3D (B777) 537,000 — 777,000* 10
3D (A380) 1,239,000 — 1,305,125* 9
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Base Layer Characteristics —\When stabilization is
required

FAARFIELD automates this process

Changes section to P-401 on P-209 over CBR=20

Determines P-209 thickness requirement

Converts P-209 to stabilized material using 1.6 conversion factor
Reconstructs section with minimum base and finishes design

User can disable this feature of FAARFIELD and do this process manually
If desired.

AC 150/5320-6E and FAARFIELD Federal Aviation
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Subbase Layer Characteristics

= Minimum material requirements
e P-154, P-210, P-212, P-213, P-301,

= Design assumes minimum strength — CBR > 20

= Aggregate layer modulus dependent on thickness
* Modulus calculated by FAARFIELD is dependent on thickness

= Thickness requirement determined as design solution

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Subbase Layer Characteristics — When Stabilization
IS required

= Minimum material requirements
e P-208 or P-209, or any stabilized base material

= Thickness requirement determined as design solution

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Traffic Input for Flexible Pavement Design

= Airplane characteristics
« 198 Airplane models currently available in FAARFIELD
* Wheel load — determined automatically based on gross weight
» wheel locations — Internal to FAARFIELD aircraft library
o tire pressure — Internal to FAARFIELD aircraft library

= Frequency of load application

» Entered as annual departures
— Arrival traffic ignored

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




RIGID PAVEMENT DESIGN

AC 150/5320-6E, Airport Pavement Design and Evaluation
CHAPTER 3, Section 3 — Rigid Pavement Design
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Typical Rigid Pavement

Portland Cement Concrete (PCC)

oY O — oW e
b O =0 f/\/ —~0 N\ =0 b=\
\\
SRR SRR i
anOv\quoqun o o a Qo0 o%d 9, 0_a<= *%
Q a0 —= 0% a0 —=
T BRI A Bs TSt Subbase Course
NI I,
RO AR R AR
NN

NSNS
\ 74 Y Subgrade
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7

N
L N <

** Stabilization required when airplanes exceeding 100,000 Ibs are in the traffic mixture.

AC 150/5320-6E and FAARFIELD
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Surface SUBBASE SUBGRADE

P-501 P-154 P-152
P-208 P-155*
P-209 P-157*
P-211
P-301
P-304*
P-306*
P-401*
P-403*
Rubblized PCC

* Chemically Stabilized Materials

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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3-Dimensional Finite Element Design

= NEW procedure

» Rigid design uses 3-D finite element method (3D-FEM)
for direct calculation of stress at the edge of a concrete
slab.

» Predictor of pavement life
o Maximum Stress at pavement edge
« Assumed position — bottom at slab edge

AC 150/5320-6E and FAARFIELD Federal Aviation

Administration

November, 2008
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CRITICAL LOAD CONDITION ASSUMPTIONS
e Maximum stress at pavement edge

o 25% Load Transfer to adjacent slab

| i LOAD

Maximum Stress JT T
Bottom of Slab Subgrade Support

AC 150/5320-6E and FAARFIELD Federal Aviation
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CRITICAL LOAD CONDITION ASSUMPTIONS
e Maximum stress at pavement edge

o 25% Load Transfer to adjacent slab

| i LOAD

Maximum Stress JT T
Bottom of Slab Subgrade Support

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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TOP DOWN CRACKING DUE TO EDGE OR CORNER
LOADING NOT INCLUDED IN DESIGN

* Maximum stress due to corner or edge loading condition
 Risk increases with large multi-wheel gear configurations
» These conditions may need to be addressed in future procedures

Maximum Stress
Top of Slab

AC 150/5320-6E and FAARFIELD Federal Aviation
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Observed Cracking at NAPTF

AC 150/5320-6E and FAARFIELD Federal Aviation
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Pavement Structural Design Life
o Default “design life” is for 20 years

o Structural design life indicates pavement performance in terms of
allowable load repetitions before “First Crack” i.e. SCI = 80.

o Structural life is determined based upon annual departures multiplied by
20 (yrs). This value may or may not correlate with calendar years
depending upon actual pavement use.

« Pavement performance in terms of surface condition and other distresses
which might affect the use of the pavement by airplanes is not directly
reflected in the structural design life.

AC 150/5320-6E and FAARFIELD Federal Aviation
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Rigid pavement failure model in FAARFIELD

(1—£](ad —bc)+ F.be
DF F.bd 100
F, |, sCI . <logC+ SCI
c (1——j(d ~b)+Fb ( ——j(d b)+ F/b
(7 100 | 100

DF = design factor, defined as the ratio of concrete strength R to computed stress
C =coverages

SCI = structural condition index, defined as a subset of the pavement condition
index (PCI) excluding all non-load related distresses from the computation

a, b, c, d = parameters
F’s = compensation factor for high quality and stabilized base
F. = calibration factor

AC 150/5320-6E and FAARFIELD Federal Aviation
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Rigid pavement failure model in FAARFIELD

Initial cracking occurs at the same time

T CONCRETE STRUCTURAL MODEL
for aggregate and stabilized subbase CAAREIELD

100

Stabilized section performs better X\
(longer life) after initial cracking % \\ — STBS

) \\ — AGBS
40 A\ N\

20 .}

Structural Condition Index (SCI)

Log Coverages (n)

AC 150/5320-6E and FAARFIELD Federal Aviation
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REQUIRED INPUT VARIABLES

= Subgrade support conditions
» k-value or Modulus

= Material properties of each layer
* Modulus for all layers (flexural strength for PCC)
» Thickness for all layers except surface PCC
» Poisson’s Ratio — fixed in FAARFIELD

= Traffic

* Frequency of load application

 Airplane characteristics
— Wheel load, wheel locations, & tire pressure

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Subgrade Characteristics

= Subgrade assumed to have infinite thickness
= FAARFIELD accepts Resilient Modulus E¢ or k-value

(only necessary to enter one value)
« Converts k-value to modulus

ESG _ 26k1.284

Es; = Resilient modulus of subgrade, in psi
k = Foundation modulus of the subgrade, in pci

AASHTO T 222, Nonrepetitive Static Plate Load Test of Soils and Flexible Pavement
Components, for Use in Evaluation and Design of Airport and Highway Pavements

AC 150/5320-6E and FAARFIELD Federal Aviation
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Subgrade Characteristics

k-value can be estimated from CBR value

. [1500 x CBRTWSS
26

k = Foundation modulus of the subgrade, in pci

AC 150/5320-6E and FAARFIELD Federal Aviation
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Subbase Layer Characteristics

= Minimum material requirements

e P-154, P-208, P-209, P-211, P-301, P-304, P-306, P-401, P-403, &
rubblized PCC

= Up to three subbase layers allowed in FAARFIELD

= Aggregate layer modulus dependent on thickness
* Modulus calculated by FAARFIELD based on thickness

= 4 inch minimum thickness requirement

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Portland Cement Concrete Layer Characteristics

= Minimum material requirements
e P-501
= Flexural Strength as design variable

 FAA recommends 600 — 700 psi for design purposes

 FAARFIELD will allow 500 — 800 psi

 ASTM C 78 Flexural Strength of Concrete (Using Simple Beam
with Third-Point Loading)

e Modulus fixed at 4,000,000 psi

* 6 Inch minimum thickness requirements
* Thickness rounded to the nearest 0.5 inch

AC 150/5320-6E and FAARFIELD Federal Aviation
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Design Flexural Strength versus P-501 Specification

= Design Strength can be 5% greater than P-501 28-day
strength

= e.g. P-501 =650 psi then design at 680 psi

= [Factors to Consider:

» Capability of the industry in a particular area to produce desired strength

» Flexural strength vs. cement content data from prior projects at the airport

» Need to avoid high cement contents, which can affect concrete durability

» Whether early opening requirements necessitate using a lower strength than 28-day

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Traffic Input for Rigid Pavement Design

= Airplane characteristics
» 198 Airplane models currently available in FAARFIELD

* Wheel load — determined automatically based on gross weight
» wheel locations — Internal to FAARFIELD aircraft library
o tire pressure — Internal to FAARFIELD aircraft library

» Frequency of load application

» Entered as annual departures
— Arrival traffic ignored

— User determines percent of total
airport volume

Federal Aviation
Administration
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FAArfield — Gear Alignment on slab edge

* FAARFIELD either places the gear perpendicular or parallel to the edge of
a slab.
* FAARFIELD makes this determination.

S8

S3S

AC 150/5320-6E and FAARFIELD Federal Aviation
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3-D Finite Element Model

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 3 — Rigid Pavement Design

Key Advantages of 3-D Model

= Correctly models rigid pavement
features - slab edges and joints.

» Provides the complete stress and
displacement fields for the analyzed domain.

» Handles complex load configurations easily.

= No inherent limitation on number of structural layers or
material types.

= Not limited to linear elastic analysis.

AC 150/5320-6E and FAARFIELD Federal Aviation
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Disadvantages of 3D-FEM

= May require long computation times.

= Pre-processing and post-processing requirements.
= Solution are mesh-dependent.

 In theory, the solution can always be improved by refining the 3D
mesh.

* Improvement comes at the expense of time.

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



FEM Solution

Chapter 3 Section 3 — Rigid Pavement Design
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3D Finite Element is:
A method of structural analysis.

Applicable to a wide range of physical structures,
boundary and loading conditions.

3D Finite Element is not:
A design method or procedure.
An exact mathematical solution.

Always preferable to other analysis models.

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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Structures and Models
In finite element analysis, it is important to distinguish:

The physical structure

The idealized model

The discretized
(approximate) model

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration
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SUBGRADE

(Infinite Elements)

Discretized Model of Rigid Airport Pavement
SUBBASE
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Types of 3D Elements

Axial (1-D)
ﬂ ﬁ Linear (8-Node) Brick
En
g% § Quadratic (20 -Node) T ——Focal Point
: []

Brick

AC 150/5320-6E and FAARFIELD Federal Aviation

Nonconforming Infinite Element

(Incompatible Modes)

Equal to 6-8 layers of
ordinary 8-node element
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@ 8-node Incompatible solid element

Horizontal Mesh Size

6” X 6” mesh size selected for FAARFIELD
96-99% accuracy

3 - 6 time faster solution than 4X4 (multiple wheel gear analysis)

20 — 55 times faster solution the 2X2 (multiple wheel gear analysis)

Vertical Mesh Size
Single element selected for FAARFIELD (slab thickness)

Produced similar results when compared to 6 element (3”) mesh

AC 150/5320-6E and FAARFIELD Federal Aviation
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Effect of Mesh Size on Run Time (Using Windows XP, Pentium-4, 512MB)

0:35:00

0:30:00 +

0:25:00 +

0:20:00

0:15:00 H

Run Time, h:mm:ss

0:10:00 ~

OOOOO T T T ) T L
2 3 4 5 6 7 8 9
Fine Mesh Size, in.

|——Single Wheel |+ DC-10-10 =~ B-777 |
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Discretized Model — Slab Size
30ft X 30ft slab size selected for FAARFIELD

Stress Comparison for Different Pavement Structures and

I Slab Sizes Under B727 Load
, 700
Y\dﬁ/x
600
500
@
o
. 5400 Pavement Structure:
_E = : : : -14 in. PCC Slab;
",u'—'*‘ @ 300 4o O S S -6 in. Stabilized Subbase;
...... u%f ' : : -6 in. Granular Subbase;
; ; ; - Subgrade Strength:
L Very Low (E = 4,500 psi),
—+—FEDFAA 6 in - High 5G —HS51 - High SG Low (E= 7,500 psi),
100 —&— FEDFAA 6 in - Medium SG ——H51 - Medium SG Medium (E = 15,000 psi),
SLAB Size for FEDFAAG in-Low SG  —HBt-Low G Load: Bosing E727 200
——-FEDFAA 6 in -Very Low 5G ——H51 - Very Low SG .
model 0 . . . . .
0 10 20 30 40 50 60

Slab Side, feet
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Discretized Model — Subbase Extension

To provide a more
realistic model of the
edge-loaded slab
response, all pavement
layers below the slab
are extended some
distance “d”

/V

SUBBASE
Extended

AC 150/5320-6E and FAARFIELD

November, 2008

d

o

|

“cliff” model — no extension
NOT used in FAARFIELD

Federal Aviation
Administration




Chapter 3 Section 3 — Rigid Pavement Design

Discretized Model — Subbase Extension
Deflection along the Slab Edge

Low Strength subgrade

Effect of Step Width (d) on Deflection Along the Slab Edge
Ec=4,000 ksi, Es=5 ksi, Ls=58.3 in.

High Strength subgrade

0 20 40 60 80 100 120 140 160 180 200

AC 150/5320-6E and FAARFIELD Federal Aviation
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Discretized Model — Subbase Extension
Stress at the Slab Bottom

Low Strength subgrade
Effect of Step Wi_dth (d)_on _Stre_sse_s at Fhe Slab Bottom H ig h Strength SU bg rade

800 :
3 | | 3 | =——d=0in. Effect of Step Width (d) on Stresses at the Slab Bottom
SRS R [mﬂ ------ S R —=d=12in. Ec=4,000 ksi, Es=5 ksi, Ls=23.6 in.
600 | i i — 5 d=24in. 800 T— s j 1 ; E T T —a0in
‘ /'/ ' d=36in. | | i | [ Stab Edge 5 3 o
; : ; 1 e R SRS S St . - e —=—d=12in.
—t / """""" ——d=48in. : : | : . = :
% 400 Plane ' 600 T— L = ; =36 i
a ; |+ d=108in. | | ‘ i ; J | d=36 in.
& . S P N N R T S RETRRS SRR -] Symmetric R e S ——d=48 in.
8 i i \'_ i | i i \ i Flane T ——d=72in.
= ' : : ' : ' ' —_ LAWY : et : :
® 200 ; ; : : ; ; ; g 400 \\ i ; N | i ——d=108 in.
: H : ; - ! H n —» H H T H
] R 1, R HEN IS RN A O T S SRR FRURNT WY NI SNSRI PRI S SR S
w ' H ' H ' | | H
@ \ 1 | 1 | | 1 1 |
0 B 200 {— | : | : : ; ; :
3 < Rever i i | | i
-200 . 0
0 20 40 60 80 100 120 140 160 180
Offset along slab edge, in.
-200
0 20 40 60 80 100 120 140 160 181
Offset along slab edge, in. I
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Discretized Model — Subbase Extension

The width “d” of the extended step foundation used In

FAArfield i1s 24 inches

The Stress difference using 24 inches or longer is negligible

Step width, d _
Diff.
Responses d=24 d=108 1 inop
inches inches
Critical Stress at the Bottom, I = 58.3 inches (psi) 736.2 741.8 0.8
Critical Stress at the Bottom, | = 23.6 inches (psi) 415.6 417.0 0.3
Maximum Deflection, | = 58.3 inches (inches) 94.8 91.8 3.2
Maximum Deflection, | = 23.6 inches (inches) 15.6 15.3 2.0

AC 150/5320-6E and FAARFIELD

November, 2008
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Handling Mixed Aircraft Traffic in FAARFIELD

= FAARFIELD groups airplanes into 4 categories:
= Single wheel, dual wheel (e.g., B-737).
= Dual tandem (e.g., B-767, B-747).
= Triple dual tandem (e.g., B-777).
= Complex gear configuration (C-5, C-17A).

= All airplanes in a category are analyzed with one call to calculation
subroutine (NIKE3D), using the same mesh.

= Results in significant savings in computation time.

AC 150/5320-6E and FAARFIELD Federal Aviation
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3D FEM Mesh Optimizat

Single/Dual: S or D

Tandem:

Dual

Triple Dual Tandem: 3D

Federal Aviation
Administration
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Improvement in Solution Time

= Approximate time for B-777 stress solution:
o July 2000: 4 - 5 hours

o July 2001: 30 minutes
(single slab with infinite element foundation)

e May 2002: 2 - 3 minutes
(implement new incompatible modes elements)

o Current version implemented in FAARFIELD:
10 seconds or less

AC 150/5320-6E and FAARFIELD Federal Aviation
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Rigid Pavement Joint Types and Detalls

AC 150/5320-6E and FAARFIELD Federal Aviation
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Rigid Pavement Joint Types and Details
» 5 joint types provided in 5320-6E

= |solation Joints
* Type A — Thickened Edge
 Type A-1 Reinforced Isolation Joint

= Contraction Joints
* Type B — Hinged
* Type C — Doweled
 Type D — Dummy

= Construction Joints
* Type E — Doweled

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 3 — Rigid Pavement Design

Rigid Pavement Joint Types and Details

> Isolation Joints
= Type A — Thickened Edge

NON-EXTRUDING PREMOLDED
COMPRESIBLE MATERIAL

1/4" (6mm) Radius
or Chamfer R\"'x

N
T

~_ Sealant Material 1/4" - 3/8"
(6-10mm) Below Surface

__— Rod Backup Material

~___ Non-Extruding Premolded Compressible
| Material ASTM D-1751 or 1752

3/4"£1/8" (194£3mm) ’

/—DETAIL 1

T \\\\ \i l,
T Y
—=—3/4" (19 mm) Te
L1
!

-]
TO THE NEAREST JOINT BUT
NOT LESS THAN 10" (3 m)

~ Te=1.25T TO NEAREST 1" (3mm)
BUT AT LEAST T + 2" (5mm)

TYPE A THICKENED EDGE

AC 150/5320-6E and FAARFIELD
November, 2008

Federal Aviation
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Rigid Pavement Joint Types and Details

> I SO I atl O n \J O I n tS 1/4" (6 mm) RADIUS SEALANT MATERIAL 1/4" - 3/8"
OR C|HAMFER I' (6 - 10 mm) BELOW SURFACE
- ™
» Type A-1 — Reinforced % t
3/4" +/- 1/8" I BACKER ROD
(19 +/- 3 mm)
| NON-EXTRUDED PREMOLDED COMPRESSIBLE
(;3;4::;; 1;‘8") I__ MATERIAL ASTM D-1751 OR 1752

mm

BAR SIZE AND SPACING TO BE

DETERMINED BY DETAIL 1
CALCULATIONS —\ /)
! \ L)
-
‘—IP L L] ' T @ o @ @9
1
MIN. 3" (75 mm) f EGERN
CLR. (TYP.) MIN. 3" (75 mm) CLR. (TYP.)
— 2 [51 cm)

TYPE A-1 REINFORCED

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 3 Section 3 — Rigid Pavement Design

Rigid Pavement Joint Types and Details
» Contraction Joints

SEALANT MATERIAL 1/4" - 3/8"
OPTIONAL CHAMFER [ (6 - 10 mm) BELOW SURFACE

1/4" BY 1/4" (Bmm BY 6 mm) _| W
11— |
D

[ 11/4" (32 mm) MINIMUM
| | T/4 +/- 1/4" (6 mm)

BACKER ROD }

= Type B — Hinged

——DETAIL 2
T/2 +d/2 !

TIE BAR 30" (76 cm) LONG ON 30" (76 cm)
CENTERS  TYPE B HINGED

AC 150/5320-6E and FAARFIELD Federal Aviation
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Rigid Pavement Joint Types and Details
» Contraction Joints

SEALANT MATERIAL 1/4" - 3/8"
OPTIONAL CHAMFER [ (6 - 10 mm) BELOW SURFACE

1/4" BY 1/4" (6mm BY 6 mm)

= Type C — Doweled P .
D “ T 11/4" (32 mm) MINIMUM
| | T/4 +/- 1/4" (6 mm)
BACKER ROD i
——DETAIL 2
—T/2 £d/2 f

A { '\T/: ‘ A

! | —d\ T

| [ b )

<__PAINT AND OIL ONE END OF DOWEL
TYPE C DOWELED

AC 150/5320-6E and FAARFIELD Federal Aviation
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Rigid Pavement Joint Types and Details
» Contraction Joints

SEALANT MATERIAL 1/4" - 3/8"

__OPTIONAL CHAMFER (6 - 10 mm) BELOW SURFACE
o Type D — Dummy 1/4" BY 1/4" (6mm BY 6 mm) _|W|_ '
D [ 11/4" (32 mm) MINIMUM |
| | T/4 +/- 1/4" (6 mm)
BACKER ROD i
_—DETAIL 2
Vgl
| |
A L)
T

TYPE D DUMMY

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 3 — Rigid Pavement Design

Rigid Pavement Joint Types and Details
» Construction Joints

= Type E — Doweled

—T/2 £ d/2

OPTIONAL CHAMFER
1/4" BY 1/4" (6mm BY 6mm)

1 —

D

SEALANT MATERIAL 1/4" - 3/8"
W (6 - 10 mm) BELOW SURFACE

|
[ 1 1/4" (32 mm) MINIMUM

/ !
BACKER ROD I\~ CONSTRUCTION JOINT BETWEEN SLABS

~—DETAIL 3

B

PAINT AND OIL ONE / / ?
T

END OF DOWEL

AC 150/5320-6E and FAARFIELD

TYPE E DOWELED

Federal Aviation
Administration

November, 2008




Chapter 3 Section 3 — Rigid Pavement Design

Rigid Pavement Joint Types and Details
» Dowel Bar Spacing at Slab Corner

12" (305 mm) MINIMUM

BAR LENGTH VARIES ‘ ‘
| BAR LENGTH VARIES
10" (254 mm) MINIMUM

I - LONGITUDINAL JOINT
‘ TYPECORE
TRANSVERSE JOINT

TYPECORE

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft

Rigid Pavement — Joint Steel For Heavy Duty Pavement

Dowels

TABLE 3-17. DIMENSIONS AND SPACING OF STEEL DOWELS

Thickness of Slab

Diameter

Length

Spacing

6-71m (152-178 mm)

¥4l (20 mm)

18 m (460 mm)

12 m (305 mm)

7.5-12 1 (191-305 mm)

L m! (25 mm)

19 m (480 mm)

12 m (305 mm)

12.5-16 mn (318-406 mum)

1%l (30 mm)

20m (510 mm)

15 m (380 mm)

16.5-20 m (419-58 mm)

142! (40 mm)

20m (510 mm)

18 m (460 m)

20.5-24 1 (521-610 mm)

2m! (530 mm)

24 1 (610 mm)

18 m (460 mm)

IDowels noted may be golid bar or lugh-strength pipe. High-strength pipe dowels must be
plugged on each end with a tight-fitting plastic cap or mortar mix.

AC 150/5320-6E and FAARFIELD

November, 2008

Federal Aviation
Administration




Chapter 5 —Pavements For Light Aircraft

Rigid Pavement — Joint Steel For Heavy Duty Pavement

All Tie Bars
5/8 inch Deformed Bars (16 mm)
30 inch long (76 mm)
30 inch center (76 mm)

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 3 Section 3 — Rigid Pavement Design

Rigid Pavement Joint Spacing

TABLE 3-16. RECOMMENDED MAXIMUM JOINT SPACINGS -
RIGID PAVEMENT WITH OR WITHOUT STABILIZED SUBBASE

Part I, without Stabilized Subbase

Part 1, with Stabilized Subbase

Slab Thickness Joint Spacing?! Slab Thickness Joint Spacing?

Inches Millimeters | Feet | Meters Inches Millimeters | Feet Meters

6 152 125 | 3.8 8-10 203-254 12.5 3.8

6.5-9 165-229 15 4.6 10.5-13 267-330 15 4.6

>9 >229 20 6.1 13.5-16 343-406 17.52 5.32
>16 >406 20 6.1

Notes:

1. Transverse and longitudinal joint spacing.

a ko

For typical runway and taxiway geometries, the corresponding longitudinal joint spacing is 18.75 ft. (5.7 m).
Joint spacings shown in this table are maximum values that may be acceptable under ideal conditions.
Smaller joint spacings should be used if indicated by past experience

Pavements subject to extreme seasonal temperature differentials or extreme temperature differentials during
placement may require shorter joint spacings.




Chapter 3 Section 3 — Rigid Pavement Design

Rigid Pavement Joint Layout

e ™ AN
T T T I T

T T ™ A

T T T Tl

e W

TP TTr T TIrTT

B

]

Fillet May Be

Marked On Full
Or Partial Panels

=+

A

Ay

Reinforce All
Odd Shaped Slabs

| ] I v . I

1 rrryrrrprragrrerrr e rTrorTT
T e T T rirTT
5 1 Y I B . I

2 Feet (0.61m)

Minimum

Expansion Joint

Doweled or Dummy Joint
Tied or Doweled Joint

2 Feet (0.61m)

Minimum

- Doweled Contraction Joint



CHAPTER 4

AIRPORT PAVEMENT OVERLAYS
AND RECONSTRUCTION

AC 150/5320-6E and FAARFIELD

November, 2008



Chapter 4 — Airport Pavement Overlays.

OVERLAY TYPES
> Flexible

Hot Mix Asphalt over existing flexible pavement
Hot Mix Asphalt over existing rigid pavement

» Rigid
PCC over existing flexible pavement (whitetopping)

PCC bonded to existing PCC
PCC unbonded to existing PCC

Deleted partially bonded PCC

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 4 — Airport Pavement Overlays.

Overlay design requires the FAARFIELD program
Input variables include:

= EXisting pavement structure
* Including material properties and traffic requirements

= EXIsting pavement condition
» Flexible — requires engineering judgment
» Rigid — use Structural Condition Index (SCI)

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 4 — Airport Pavement Overlays.

Structural Condition Index (SCI)

= Derived from the Pavement Condition Index as
determined by ASTM D 5340 Airport Pavement
Condition Index Surveys

= SCI i1s computed using only structural components from

the PCI survey (6 of 15 distress types)
« SCI will always be greater than or equal to the PCI

= SCI = 80 — FAA definition of structural failure
* 50% of slabs with structural crack

AC 150/5320-6E and FAARFIELD Federal Aviation

Administration

November, 2008



Chapter 4 — Airport Pavement Overlays.

Structural Condition Index (SCI)

TABLE 4-1. RIGID PAVEMENT DISTRESS TYPES USED TO
CALCULATE THE STRUCTURAL CONDITION INDEX, (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

Spalling—Corner

Low, Medium, High

AC 150/5320-6E and FAARFIELD

November, 2008

Federal Aviation
Administration




Chapter 4 — Airport Pavement Overlays.

Cumulative Damage Factor Used (CDFU)

= SCI =100 when there is no visible distress contributing to
reduction in SCI ( no structural distress types)

= Condition of existing pavement described by CDFU

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 4 — Airport Pavement Overlays.

Cumulative Damage Factor Used (CDFU)

» CDFU defines amount of structural life used
For structures with aggregate base

L
CDFU = —~— whenL, < 075L,
075L,

= 1 whenlL, = 0.75L,

LU
LD

number of years of operation of the existing pavement until overlay
design life of the existing pavement in years

» FAARFIELD modifies this relationship for stabilized subbase to
reflect improved performance

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Cumulative Damage Factor Used (CDFU)

SCI =100
100 % CDFU
< 0 > 80 <SCI <100
CDFU < 100
< >
100 E ;
o
D 80 frmermemrmsmmesmessenesnessoeesnes et soes oo oo W g oo oo e oo - STBS |...
X
g No load related distresses
= (cracks)
c B 0 e
2
=
S 40
S s et s s
g
=
&) 2 0 T ORI TSR, SRS
2
®
0 1 1 1 1
0

LOG SCALE — COVERAGES

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 4 — Airport Pavement Overlays.

Overlay on Rubblized Concrete Pavement

= Design process Is similar to HMA over existing flexible

= Rubblized PCC layer is available in FAARFIELD
* Recommended modulus values depend on slab thickness

Slab Thickness (inches) Moduli (ksi)
6108 100 - 135
8-14 135 - 235
> 14 235 - 400

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5
Pavements for Light Aircraft

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft

Pavement design for airplanes weighing less than 30,000 Ibs

» Flexible pavement design procedure requires
FAARFIELD

= Rigid pavement design procedure — fixed thickness
= Aggregate -Turf pavement

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft
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Chapter 5 —Pavements For Light Aircraft

Flexible Pavement -- airplanes weighing less than 30,000 lbs

» Hot Mix Asphalt surface course requirements
e P-401 or P-403
 State Standards permitted for < 12,500 Ibs

= Minimum thickness = 2 inches over aggregate base

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft

Flexible Pavement -- airplanes weighing less than 30,000 lbs
Base Layer Requirements

= Minimum material requirements

« P-208, P-209, P-210, P-211, P-212, P-213, P-301, P-304, P-306,
P-401, & P-403 (some local materials)

= Design assumes minimum strength — CBR > 80
= Minimum thickness of aggregate = 3 inches

= Aggregate layer modulus dependent on thickness
* Modulus calculated by FAARFIELD is dependent on thickness

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft

Flexible Pavement -- airplanes weighing less than 30,000 lbs
Subbase Layer Requirements

= Suitable material requirements

o P-154, P-208, P-209, P-210, P-211, P-212, P-213, P-301, P-304,
P-306, P-401, & P-403 (some local materials)

= Design assumes minimum strength — CBR > 20
= No minimum thickness

= Aggregate layer modulus dependent on thickness
* Modulus calculated by FAARFIELD is dependent on thickness

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft

Flexible Pavement -- airplanes weighing less than 30,000 lbs

Subgrade Compaction Requirements

TABLE 5-1. SUBGRADE COMPACTION REQUIREMENTS FOR
LIGHT LOAD FLEXIBLE PAVEMENTS

Design Aircraft
Gross Weight Ibs

Noncohesive Soils Depth of
Compaction (in.)

Cohesive Soils Depth of
Compaction (in.)

100% [95% |[90% |[85% [95% |[90% |85% |80%
12,500 or less 6 6-9 |9-18 |18-24 |4 4-8 8-12 |12-15
12,501 or more 8 8-12 | 12-24 | 24-36 |6 6-9 9-12 | 12-15

AC 150/5320-6E and FAARFIELD Federal Aviation

Administration

November, 2008




Chapter 5 —Pavements For Light Aircraft

Rigid Pavement -- airplanes weighing less than 30,000 lbs

= Portland Cement Concrete surface course requirements
« P-501
 State Standards permitted for < 30,000 Ibs

= Minimum thickness = 5 inches <12,500 Ib
6 inches 12,501 to 30,000 Ibs

= Maximum Slab Size
12.5x 15.0 (ft) (3.8x4.6m)

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft

Rigid Pavement -- Joints
* |[SOLATION JOINT

NON-EXTRUDED PREMOLDED DETAIL 1
COMPRESSIBLE MATERIAL _
i
% ——3/4" (19 mm) Te

Te - 1.25T TO THE NEAREST 1" (3 cm)
BUT AT LEAST T + 2" (5 cm)

L 3FT.(9cm)

TYPE A THICKENED EDGE - ISOLATION

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 5 —Pavements For Light Aircraft

Rigid Pavement -- Joints
* CONTRACTION JOINTS

—T/2 +/- d/2 /<_ salls s | T/2 +I- df2 /<—DETF\"-2 |

LTIE BAR Z PAINT AND OIL ONE END OF DOWEL

TYPE B HINGED - CONTRACTION TYPE C DOWELED - CONTRACTION

/—<—DETAIL 2

1D

TYPE D DUMMY - CONTRACTION

AC 150/5320-6E and FAARFIELD Federal Aviation
November, 2008

Administration



Chapter 5 —Pavements For Light Aircraft

Rigid Pavement -- Joints
= CONSTRUCTION JOINTS

DETAIL 3

el N )

[/ T

_|_ ; STABILIZED SUBBASE g
ZF‘AINT AND OIL ONE END OF DOWEL

TYPE E DOWELED - CONSTRUCTION TYPE F BUTT JOINT - CONSTRUCTION

DETAIL 3
DEFORMED TIE BAR; 5/8" DIA., 30" LONG
—T/2 +/-di2 /_ (17mm DIA., 760 mm LONG)

=

TYPE G TIED BUTT - CONSTRUCTION

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 5 —Pavements For Light Aircraft

Rigid Pavement — Joint Details

SEALANT MATERIAL 1/4" - 3/8"
(6 - 10 mm) BELOW SURFACE

OPTIONAL CHAMFER
1/4" BY 1/4" (6 mm BY 6 mm) " w l
|
- —

D 1 1/4" (32 mm) MINIMUM
f 1 T/4 +-1/4" (6 mm)
1/4" (6 mm) RADIUS SEALANT MATERIAL 1/4" - 3/8" BACKER ROD
OR CHAMFER l_ (6 - 10 mm) BELOW SURFACE
| DETAIL 2
D } CONTRACTION JOINT
] . f BACKER ROD
3;‘ H;, 18 SEALANT MATERIAL 1/4" - 3/8"
(19 +/- 3 mm) S OPTIONAL CHAMFER (6 - 10 mm) BELOW SURFACE
3/4" +/-1/8" NON-EXTRUDED PREMOLDED COMPRESSIBLE 1/4 " BY 1/4" (6 mm BY 6 mm) W
18 i B - MATERIAL ASTM D-1751 OR 1752 ‘

DETAIL 1 f 1 1/4" (32 mm) MINIMUM

ISOLATION JOINT ’
BACKERR 4/‘|¥ CONSTRUCTION JOINT BETWEEN SLABS

DETAIL 3
CONSTRUCTION JOINT

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 5 —Pavements For Light Aircraft

Rigid Pavement — Joint Steel For Light Duty Pavement

All dowels

3/4 inch diameter (19 mm)

18 inch Long (460 mm)

12 inch on center (300 mm)
All Tie Bars

No. 4 Deformed Bars

20 inch long (510 mm)

36 Inch center (0.9 m)

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 5 —Pavements For Light Aircraft

Tension-Ring Joint Pattern for 60 foot wide pavements

A B B B D D D D D D D D D D B B B A
8 HHHPHH A B P B
T T I - r I ==
G HHHFHHFHHE oo E THHFHHEHH o
6 EQUAL SPACES @ T X I m I =
10FT (3.1 m)= B :"": ‘: o B S _._: :_._: B
GOFT (18.3m ) =T L L . T =
6 HHHHHHHHE ORF HHFHHHHH ©
S TR S
LI R R R RaRA AR n R W AR R e s e e I O S R e e e AR Ranananasn s
A: Thickened Edge
B: Hinged Contraction
D: Dummy Contraction
D: Doweled Construction
F: Butt Construction
G: Tied Butt Construction

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 5 —Pavements For Light Aircraft

Tension-Ring Joint Pattern for 50 foot wide pavements

.

b
ee)
m
m
=2
=
=
=
=
=
2
=
=
=
m
m
)
>

Ll

Ly pi T o Ty nn Loy g n g nalppayfopny B pr el e e n o benpny dpapn bogpa Ty iy il B
LI LILIL rllr_1ll| rrrryperTra LB i L rerryprren LB rrreprrny UL LLBLIL
4 EQUAL SPACES @ I 3 E
12.5FT (3.8 m) = per s T Ty T - EEEENEEEE N
BOFT (15.2 m) G L L > OR =& RN NEEEN R G

L1
L

Eedbpib et bbbt ad bt phesd B b bep b b o bbb p bt

N R BN S NS

Ll Li I

rrrrfrrrryrrrryrTroTT
i

|

rrrrprrrr prrro rrrT

Ll

Thickened Edge
Hinged Contraction
Dummy Contraction
Doweled Construction
Butt Construction

Tied Butt Construction

A:
B:
D:
D:
F:
G:

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Chapter 5 —Pavements For Light Aircraft

Aggregate-Turf — Non-Jet airplanes weighing less than
12,500 lbs

= Material requirements — P-217

» Procedure in 5320-6E to use FAARFIELD to determine
thickness requirement of P-217 layer.

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



CHAPTER 7

PAVEMENT DESIGN FOR
AIRFIELD SHOULDERS

TEI R al:?

November, 2008 Administration




Chapter 7 — Pavement Design For Airfield Shoulders

» Shoulders are primarily intended to provide
= Protection from erosion and generation of debris from jet blast
= Support for airplanes running off the primary pavement

= Enhanced drainage

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 7 — Pavement Design For Airfield Shoulders

Shoulder must provide sufficient support for unintentional
or emergency operation of any airplane in the traffic mix.

Must also provide support for emergency and maintenance
vehicle operations

AC 150/5320-6E and FAARFIELD Federal Aviation

Administration

November, 2008



Chapter 7 — Pavement Design For Airfield Shoulders

» Minimum section provided by Chapter 7 will not perform
In the same fashion as full strength pavement

= Expect considerable movement and possible rutting with
single operations

= Shoulder pavement should be inspected after every
operation.

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 7 — Pavement Design For Airfield Shoulders

Shoulder Design Procedure

= Uses FAARFIELD to determine “most demanding
airplane”

= Evaluate proposed shoulder section for each airplane
based on 10 operations

= Does not use composite traffic mixture

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 7 — Pavement Design For Airfield Shoulders

Shoulder Design Procedure — Material Requirements

= Asphalt
» P-401/403 or similar local material specifications
* Minimum compaction target density — 93% max theo. density

 Minimum thickness = 3 inches

= Portland Cement Concrete
» P-501 or similar local material specifications
o Minimum flexural strength = 600 psi

e Minimum thickness = 6 inches

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration



Chapter 7 — Pavement Design For Airfield Shoulders

Shoulder Design Procedure — Material Requirements

= Base Material

* FAA specifications or similar local material specifications

» Expect CBR >80

e Minimum thickness = 6 inches

— May be reduced to 4 inch minimum if asphalt surface increased by 1 inch

= Subbase Material

* FAA specifications or similar local material specifications

» Expect CBR > 20

* Minimum thickness = 4 inches (practical construction limit)

AC 150/5320-6E and FAARFIELD Federal Aviation

November, 2008 Administration




Thank You

Questions?

Rodney Joel, P.E.

Civil Engineer / Airfield Pavements

FAA, Office of Airport Safety and Standards
Airport Engineering Division, AAS-100
rodney.joel@faa.gov



FAA Pavement Design

Flexible Pavement
FAARFIELD Design
Example

Presented to: GREAT LAKES REGION
AIRPORTS CONFERENCE

By: Rodney N. Joel, P.E.
Civil Engineer / Airfield Pavement
Airport Engineering Division

Date: November, 2008

Federal Aviation
Administration




FAARFIELD Flexible Pavement Design

B organlzatlon Section Name Pavement Type
GE example MewFlex Mew Flexible
ACPA-Workshop MewJob Hewh Hew R
bob -
checkminbase
DENPCN
designexampleinbE
fulldepthACC Delete Job
joplin
lightdutydesign
myrtlebeach
rigid Dup. Secton - - . P "
sgmmgs = RFIELD - Modify and Design Section NewFlex in Job GEexample
schuler Sortiomh
SegPistaAeptoCanct ection Hames
TestASCE example CapySection HewFl 6Eexample Neﬁex Des. Life = 20
NewRigid Layer Thic] Modulus or R
M aterial [in] [psi]
Delete Secton P-401/P-403HMA Sufacell 500 | 200,000
Data Input
Structue [P-401/P-403 5t [flex) 11.06 RFIELD - Create or Modify Aircraft for Section NewFlex in Job 6Eexample !E X
- Dptions
‘ ARt Aircraft Gross Taxi Annual % Annual 1=
C:\Prograr (5 eneric Mame [11) Weight [Ibs) Departures Growth Dep
Hotes Exit Aibus A340-600 std 805,128 1.000 0.00 2
— Boeing st .. - - -
Other Commercial A380-800 1.239.000 300 0.00 [}
General Aviation |
H Help ! B¥37-800 174,700 2.000 0.00 4
IAccompames Draft AC 150/5320-6E N P209CiAg | [ 187 | Mitay by B747-400 #7000 200 000 .
W erean B747-400ER 913,000 300 0.00 [
- B757-300 271.000 1.200 0.00 2
Shgl Whi-3 — B767-400 ER 451.000 800 0.00 1
Status g:g} s B777300ER | 777,000 1.000 0.00 2
Shgl Whl-12.5 B787-8 478,000 600 0.00 1
ShglWhl-15
Total thickness to the top of the subgra | Snal Wwhi-20 Al 4
Aircraft Shgl Whi-30
= Shigl Whi-45
Sngl Whl-E0 | Float Aircraft
Snal Whl-75 H Add H H Remove H
q o - Dual '#/hi10
Back Help Life Modify Struchue Design Strug Dl Whi20
B::: wn:ig H SaveList H Clear List
Dual '/hi-50
Dual whi-E0
Dual */hi-75 H Saveto Float H Add Float H
Dual Whi00 =l



FAARFIELD Flexible Pavement Design
Starting Screen — No Job Files Created

Click on “New Job”

@ FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

Job Files

>

Delete Sechon

B Drgﬂanﬂtan Sechion Hame Pavement Type
ACAqggregate Hew Flexible
AConFlex AC on Flexible
New.Job AConRigid AC on Rigid
MewFlexble Hew Flexible
MewRigid Mew Rigid
DeleteJab PCConFlex PCC on Flexible
elete PCConRigid Unbonded on Rigid
Dup. Sechon
Copy Section

Working Directory

~ Data Input —
Structure Options
HNotes E it

C:\Program Files\FAANFAARFIELDA ;I

[

IAccumpanies Draft AC 150/5320-6E

Help

D emonztraton About




FAARFIELD Flexible Pavement Design
Creating / Naming a Job File

FAAR =15 x|
| Job Filiﬁ B Drgamza’[mn Section Mame Pavement Type
i MHew Flexible
AConFlex AL on Flexible
New.lob AConRigid AC on Rigid
MewFlexible Mew Flexible
HewRigid Mew Rigqid
PCConFlex PCC on Flexible
Delete Job PCConRigid Unbonded on Rigid
Creating a New Joh |

A new job will be created with no

section data. Use "Copy Section®" and

*Dup. Section® to transfer aircraft and

section data to the new job.

. Enter the name of the new job and
Enter Job Title click OK or press Enter. Up to 15
— characters can be entered (all the
t _| alphanumeric plus *-* and "_").
. Hi > [ProsecT
Click OK Structue | —
orking Directory
Mot > ok | Cancel | :s\FAANFAARFIELD -]
Holes ;I

|Accompanies Draft AC 150/5320-6E || ‘i | | Demenstiaton f} ||| About




FAARFIELD Flexible Pavement Design
Copy Basic Section/Pavement Type from Samples

FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

Job Files B Drganiza’[ion Section Hame Pavement Type
0 11 7
Click on “samples” ——p{samples New Job
Delete Job
Dup. Sechon
Copy Section
Delete Sechon
~ Data Input ——
Structure DOptions
Working Directory
C:\Program Files\FAANVFAARFIELDA :I
Hotes E it ;I
Accompanies Draft AC 150/5320-6E | _"eP | | Bemonstatonfl )~ About




FAARFIELD Flexible Pavement Design
Copy Basic Section/Pavement Type from Samples

@ FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

Job Files —QOrganization

Section Name Pavement Type
= PROJECT ACAqggreqgate Mew Flexible
Default Basic p— Mowdob AConFlex AC on Flexible
— AConRigid AL on Rigid
Pavement = NewFlexible New Flexible
. MewRigid Mew Rigid
Sections T PCConFlex PCC on Flexible
elete PCConRigid Unbonded on Rigid
Dup. 5echon
Click on
“Copy Section” — 5 || CopySection
Delete 5 ecton
— Data Input ——
Shruchue Options
Working Directory
~ C:\Program Files\FAAVFAARFIELD ;I
Motes Exit ll

|Accompanies Draft AC 150/5320-6E [ e | | Demonsuaton ff | About




FAARFIELD Flexible Pavement Design
7 Basic Starting Structures in LEDFAA

Section Name Pavement Type
ACAggregate New flexible on Aggregate base
AConFlex Asphalt overlay on Flexible pavement
AConRigid Asphalt overlay on Rigid pavement
NewFlexible  New Flexible on stabilized base
NewRigid New Rigid on stabilized base
PCConFlex PCC overlay on flexible
PCConRigid  Unbonded PCC on rigid

Be sure to select the pavement type that most correctly represents
your pavement needs



FAARFIELD Flexible Pavement Design
Copy a Typical Pavement Section

Cl | Ck on d es | I’ed FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)
: iles Section Hame Pavement Type
pavement section ROJECT Select a section to be ACAggregate New Flexible
copEd & right AConFlex AC on Flexible
hatd list bios. AConRiaid AC on Rigid
. HewFlexible Hew Flexible
Then.select the job to MewRigid Hew Rigid
copy it ta fram the left PCConFlex PCC on Flexible
hand list box. PCConRigid Unbonded on Rigid

Click End Copy when done
aor if pou make a mistake
zelecting the section.

Then click on the
. EndC
project where the S
section will be ot e
saved - Data Input ——
Structue )
Ll Working Directory
C:\Program Files\FAANVFAARFIELDA ﬂ
Hotes E it j

|Accompanies Draft AC 150/5320-6E || ‘el | | Demonsiaton f| || About




FAARFIELD Flexible Pavement Design

Create a New Job Title

FAARFIELD - A =0
Job Files . Section Name Pavement Type
Select a section to be ACAggregate Mew Flexible
Samples copied from the right AConFlex AL on Flexible
hand list b,

Enter Job Title

To copy the section with the name
unchanged. click OK or press Enter.
Otherwise. enter a new name and

\ — click OK or press Enter.

\ Up to twelve alphanumeric characters
{hE:ﬂtErEd_

Unbonded on

[NewFlexible

Cancel |

— Data Input ——
Struchme Dptions
Hotes E xit

|Accumpanies Draft AC 150/5320-6E

AConRigid AC on Rigid
. . P Mew Rigid
Copying a Section | PCC on Flexible

Higid

Working Directory

C:\Program Files\FAAVFAARFIELDA ;I
Help D emonztrabon About




FAARFIELD Flexible Pavement Design
Create a New Job Title

& FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

Joh Files _ Section Name Pavement Type
PROJECT =elect a section to be ACAggiegate New Flexible
copied from the right AConFlex AC on Flexible
hiand fist box. AConRigid AC on Rigid
. NewFlexible Mew Flexible
ThEH_SE|ECt the job to NewRigid Mew Rigid
copy it ta from the left PCConfFlex PCC on Flexible

hand list bos. PCConRigid Unbonded on Rigid

Click. End Copy when done
ar if you make a mistake
zelecting the section.

0 (11 7
Click “End Copy”——__
M End Copy
Delete Sechon
— Data Input
Structure Options
Working Directory
= C:\Program Files\FAANFAARFIELDY ;I
HNotes Exit LI

|Accompanies Draft AC 150/5320-6E | Hele [} [| Demonstiaton | | About




FAARFIELD Flexible Pavement Design
Working With a Design Structure

FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)
Job Files B Drganizatinn Section Mame Pavement Type

M ewFlexible Mew Flexible

Select the jOb and S ampl |-
amples MHe
then select the /

section | —

Delete Job
you want to — || e

analyze

Dup. S5echon

Copy Sections

Click on “Structure”

. Delete Secton
To open the file -
Data Input ——
Structue Dptions
Working Directory
C:\Program Files\FAAAFAARFIELDA ;I
Hotes :

E xit ll

IAccumpanies Draft AC 150/5320-6E || _"°P L e About




FAARFIELD Flexible Pavement Design
Working With a Pavement Section

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames
The selected sample HewFlexihle

pavement will
appear

The structure may be
modified if desired ™

s
L

Aircralt

—>

PROJECT NewFlexble | Des. Life = 20|

Layer Thickness Modulus or B
Materna [in] [pzi]
P-401/P-403HMA Sudacel 500 | 200,000
[P-401/ P-403 5t (flex] | 8.00 | | 400,000 |
P-209 Cr Ag | 10.00 | | 7h 000 |

Back Help

Life

Modify Struchse

Design Struchxe

Save Struchre




FAARFIELD Flexible Pavement Design
Modifying a Pavement Section

5= AARE [) 0oy d De 2 ECL1ID = EX101E ph PRO = D
Section Hames . -
PROJECT NEWFIEHhIEl Des. Life = EI]|
MewFlexible
Layer Thickness Modulus or B
Material [in] [p=il

Click on the box N [ 5.00 |

around the layer
materlal yOU want [P-401/P-403 St [lex] | g.00 | | 400,000 |

to modify

—> |_P-209CirAg | | 10.00 | | 5,000 |

Status 0, e

>, il il il
|_ Subgiade X |_CBR=10.0_RKxxedd 15,000 fxees

M

T otal thickneszs to the top of the subgrade, t = Z3.00

Aircralt

Back Help Life Modify Struchre Design Struchme Save Struchme




FAARFIELD Flexible Pavement Design
Modifying a Pavement Section

Select the layer
type you want to
include in your

pavement section \

No modification
for this example

Click OK >

Cancel for this
example



FAARFIELD Flexible Pavement Design
Layer Placement Restrictions

There are restriction on placement of certain pavement
layers.

e.g. You can not place an “overlay” below a “surface”
course.

Other restrictions prevent or cause changes in the
pavement type (flexible or rigid)

e.g. Changing a surface asphalt layer to a rigid layer
will change the pavement type.



FAARFIELD Flexible Pavement Design
Modifying a Pavement Section

t%) FAARFIELD - Modifying Section NewFlexible in Job PROJECT

Click on a property to
modify any of the

layer properties

=] S

Section Hames

Modify the subgrade __
CBR for this example

Status

Aircraft

P-401/ P-A03 HMA Sufacell——5.00 |

PROJECT NewFlexible | Des. Life = 20 |

Layer
M ateria

Thickness
(in]

M udulu_s or R
(psi)

200,000 =~

Back Help

Life

End Modify

Add/Delete Laper

Save Struchre




FAARFIELD Flexible Pavement Design
Modifying a Pavement Section

FAARFIELD - Modi

| Section Hames

Enter the new value

for the material \

property
** some materials
will have limits on

property values

use 8 for this example

PROJECT NewFlexble | Des. Life = 20|

Layer Thickness Modulus or B
M aternial [in] [ps=i]

P-401/P-403HMA Sufacelll 500 | 200,000

St (Flexible) X

Subgrade CBR can be zet in the range 0.7 to 33,3 percent.
Ok

Enter the new value in percent and click OF ar press
Enter.

Cancel

Click Cancel at any time b retain th

T otal thickness to the top of the subgrade, t= 2300 n

Click OK /

Back

Life End Modify Add/Delete Laper Save Struchre




FAARFIELD Flexible Pavement Design
Modifying a Pavement Section

FAARFIELD - Modifying Section NewFlexible in Job PROJECT

SEELonIBUIES 5 PROJECT NewFlexble | Des. Life = 20|

Layer T hickness Modulus or B
New values appear Material (in] [psi)
In the structure ~ 500 |
window I

[P-401/P-403 5t (lex] | g.00 | [ 400000 |

Status o)

- - pal, "l el
Click End Modif S o] CBR=8.0  [55g 12000 feiess
e e

\'\rﬁl\ Total thickness to the top of the subgrade. t = Z3.00n
AT

Back Help Life End Modify Add/Delete Layer Save Struchxe




FAARFIELD Flexible Pavement Design

Enter Traffic Mixture

® FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames
HewFlexible

Click on “Aircraft”
To enter traffic mix

—>

Status

Aircraft

PROJECT NewFlexible| Des. Life = 20|

Thic':lum Hudulu_s orR
(in) [psi)

Layer
Matenal

P-401/P-403HMA Sufacell 500 |

200.000

|P-401/P-403 5t [lex) | g.00 | | 400,000 |

| P-209CrAg | |

e e e e e e

CBR=8.0 92,000 )

[ oo et e
v‘v"".v‘v""‘r‘v‘v"‘ﬁ‘ﬁ‘i""'v‘v"".v‘v""‘v‘v".

Total thickness to the top of the subgrade, t=23.00 N

Help

Life Modify Struchse

Design Struchre Save Struchre




FAARFIELD Flexible Pavement Design
Enter Traffic Mixture

You may want to @ FAARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT M= E

clear any existing :
- | aft Group Aircraft Gross Taxi Annual % Annual Toli
al I’p | anes Mame [3] Weight [Ibz] Departures Growth Depark

’é‘:;';‘rfg 458,000 2.263 0.00 452
Other Cammercial B747-200B C... | 873.000 832 0.00 16.5
Eﬁ_?eral Aviation B777-200 ER 634,500 425 0.00 8.5

ilitary

Esternal Library

Library Aircraft

Click on the airplane

group desired. Snglwhl-3

ShglWhl-5
Snglwhl-10
snglwhl-12.5

Shaglwhl-15
Then selectthe __ o Sngl WhL20

2 T Snglwhl-20
desired airplane e A5

and click “Add” Sngl WhED

ErrgtdtE
Dual 'whl-10
Dual 'whil-20

Repeat for complete | |buawh=0 SaveLis

. . Dual Whl-50
traffic mixture Dol \WhIED
Dual Whl-75

Dual whi-100 |

Back - “ Yiew Gear I

| Float Aircraft

p Add

Bemove

Clear List

Laveto Float Add Float

It
Aan




FAARFIELD Flexible Pavement Design
Traffic Mix for this example

: Annual Annual
No. | Name Gross Weight, Ib Departures Growth. %
1 A320-100 150,796 600 0.00
2 A340-600 std 805,128 1,000 0.00
3 A340-600 std Belly | 805,128 1,000 0.00
4 | A380-800 1,239,000 300 0.00
5 B737-800 174,700 2,000 0.00
6 B747-400 877,000 400 0.00
7 B747-400ER 913,000 300 0.00
8 B757-300 271,000 1,200 0.00
9 B767-400 ER 451,000 800 0.00
10 | B777-300 ER 777,000 1,000 0.00
11 | B787-8 478,000 600 0.00




FAARFIELD Flexible Pavement Design
Enter Traffic Mixture

Certain airplanes may

e

appear TR RIS RVl -¥: FAARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT

This is to address the | |
presence of wing gears
and belly gears —

FAARFIELD treats

Ajrcraft Group

Generc

Airbuz

Boeing

Other Co i
General Awviation
Military

E=termal Librarny

these as two airplanes
however the weight
and departures are
interlocked

Library Aircraft

Sngl'Whl-3
SnglWhl-5
ShglwWhl-10
Snglwhl-1:2.5
ShglWhl15
ShglwWhil-20
Sngl wWhi-30
ShglWhl-45

[ LI Y Y

Aircraft Gross Taxi Annual % Annu

Mame [11] Weight [Ibz] Departures Growt|
150,796 600 0.00
AZ40-600 ztd 805,128 1.000 0.00
A340-600 ztd Belly 805,128 1.000 0.00
AJ80-800 1.239.000 300 0.00
B737-800 174,700 2.000 0.00
B747-400 877.000 400 0.00
B747-400ER 913.000 300 0.00
B757-300 271.000 1.200 0.00
B767-400 ER 451,000 g0n 0.00
Ny D777 N0 ER F77 000N 1. nnn n nn

[ | =l Claat Aicreabb



FAARFIELD Flexible Pavement Design
Adjusting Airplane Information

Gross Taxi Weight, Annual Departures and %
Annual Growth may be modified

X, FAARFIELD - Create or Modify Aircraft far Sectiun NewFlexibiz in Job PROJECT EE

| Sircraft Group Aircraft

Grozs Taxi Annual % Annual =
Generin:: Mame [11] Weight [Ibs] Departures Growth
g:;';:‘rfg A320-100 150,796 600 0.00
Other Commercial A340-600 std 805.128 1.000 0.00
Eﬁrgeral Aviation A340-600 std Belly 805.128 1.000 0.00
htary
Extemnal Library A380-800 1.239.000 300 0.00
Library Aircrat B737-800 174,700 2.000 0.00
" B747-400 877.000 400 0.00
Snglwhl-3 — B747-400ER 913.000 300 0.00
Sndl whikS B757-300 271.000 1.200 0.00 -
Sngl'whi-10 . - -
Snhglwhi-12 5 B767-400 ER 451_000 800 0.00
SnglWhl-15 777NN ER T77_N0n 1._nnn nnn bl
Snal Wwhi-20 1] | i
Sngl whi-30
Shglwhl-45 I — P — I :




FAARFIELD Flexible Pavement Design

Adjusting Airplane Information — Gross Weight

Click on the airplane
gross weight to

change the weight \

FAARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT !E >

| Ajrcraft Group

Generic
Airbus
Boeing

ther Commercial
Gen iatiamn
kilitany

External Librany

Likbrary Aircratft

Sngl'whl-3
snglwhi-
Snglwhl-10
snglwhl-12.5
Snglwhl-15
anglwhl-20
Snglwhl-30
anglw/hl-45
Snglwhl-&0
anglwhl-75
Dual whi-10
Dual whi-20
Dual wihl-30
Dual whi-43
Dual whi-50
Dual wihl-B0
Dual whi-75

Dual Whi-100

Back

F
—

[

YiewGear \

Aircraft Grozs Taxi Annual % Annual =
Mame [11] Weight [Ibz]) Departures Growth
A320-100 150,796 600 0.00
A340-600 std 805,128 1.000 0.00
A340-600 std Belly 805,128 1.000 0.00
A380-800 1.239.000 300 0.00
—~—~__B737-800 174,700 2.000 0.00
M g77.000 400 0.00
p747-400eER > JESETY 300 0.00
B757-300 271.000 1.200 0.00 e
B767-400 ER 451,000 800 0.00
| BRF77.20N0 ER 777 00N 1. 0nn nnn _ILI
L 3
| Float Aircraft
Add Bemove 2320100
A340-600 =td
A340-500 std Belly
Save List Clear List A330-800
B737-800
BY47-400
Saveto Float AddFloat E?gﬁggm |



FAARFIELD Flexible Pavement Design
Adjusting Airplane Information — Gross Weight

Enter the new
weight and click
OK



FAARFIELD Flexible Pavement Design
Airplane Information — Gross Weight Limitations

There are limitations on changes to airplane gross weights.

A range is provided for each airplane which represents
reasonable weights for the airplane




FAARFIELD Flexible Pavement Design
Adjusting Airplane Information — Annual Departures

Click on “Annual FAARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT M=

Departures” to .
p | Aircraft Group Aircraft Grozs Taxi Annual % Annual =
C h an g e d e p artures Generic Mame [11] Weight [lbs] Departures Growth
Airbig
i ; A320-100 150,796 600 0.00
for an airplane Boeing .
p \ Carmmercial A340-600 std 805128 1.000 0.00
Eﬁ_rt*eral Tt A340-600 std Belly 805,128 1.000 0.00
ilitzry
E sternal Library ——_A380-800 1.239.000 300 0.00
Library Aircraft B737- 174,700 2.000 0.00
B747-400 < 400 0.00
Sngl Wwhl-3 B747-400ER 913,000 ]I 0.00
Stgl Wwhl-5 i -
Sl whi-10 B757-300 271.000 1.200 0.00
Snglwhl-12.5 B767-400 ER 451,000 800 0.00
SnglWwhl-15 R7I7.20N0 FR T77 0nn 1._nnn n _nn l
Shgl whil-20 1] b
Skl whl-30
Sngl Wwhl-45
Sngl W hl-60 | Float Aircraft
Shglwhl-75 Add Bemove 2320100 —
Ciual Wwhi-10
Dualwh-30 - A340-600 std Belly
Save List Clear List 4,380-800
Ciual Wwhi-45
BY37-800
Ciual whl-50
B747-400
Ciual Whi-E0 E747-400ER
Dual Whl-75 Save to Float Add Float B 757-300 ;I
Dual 'whi-100 ha
Back Help Yiew Gear




FAARFIELD Flexible Pavement Design
Adjusting Airplane Information — Annual Departures

Enter the annual
departures of the
airplane
Click OK



FAARFIELD Flexible Pavement Design
Annual Departures in FAARFIELD

» Annual departures has the same meaning as the previous
design procedure.

» Arrivals are ignored.

» For design purposes FAARFIELD uses the total annual
departures, adjusted for growth, multiplied by the total
design period in years

e.g. 1200 annual departures X 20 years = 24,000 departures



FAARFIELD Flexible Pavement Design
Adjusting Airplane Information —

% Annual Growth of Annual Departures

Click on the annual
growth value to

bring up the pop-up
box.

Enter the percent
annual growth and
click OK

Pt
FAAKRFIE ﬂg' |
| Adrcraft Group Aircraft Gross Taxi Annual % Annual =
Ier'uari-:: Mame [11] Weight [lbs] Departures Growth
E':;;Tng AZ20-100 150,796 600 0.00
Other Cammercial A340-600 std 805,128 -+-e0e—p I
Eﬁf;era' Auiation A340-600 std Belly 805,128 1.000 0.00
ilitary
E stermal Library A380-800 1,239,000 300 0.00
Library ircraft B737-800 174 700 2000 0.00
Changing Incremental Departures x| | 0.00
Snglwihl-3 _ 0.00
Snal WwWhl-5 Enter a new walue for percent incremental annual o
d i : 0.00
Shgl W hi-10 departures in the range: ] u-m]
Snglwhl-12.5 .
Gngl Whi-15 10,00 ta 10.00 Cancel nnn _|;|
hl-20 3
Shgl wHE Click Cancel at any time to retain the old value,
Snglwhi-45
Srglwhl-60 pat Aircraft
Snglwhl-75 i =
W | — - p Pr>—>>.Pb 380600 std
Drlwhian £340-500 std Belly
ma Save List Clear List 4350-800
Ciual 'whi-45 = = B737.900
Ciual Whl-a0 B747-400
Dual/hl-60 B747-400ER
Ciual 'Whi-75 Save to Float Add Float B757-300 ;l
Dual whi-100 =1
Back Help Yiew Gear




FAARFIELD Flexible Pavement Design

Adjusting Airplane Information —

% Annual Growth of Annual Departures

Changing Incremental Departures x|
AI Iowab I e range Of Enter a new value for percent incremental annual
. departures in the range: Q.
percent annual growth is
—_p -10.00 ko 10.00 Cancel
+/_ 10% o Click Cancel at any time to retain the old wvalue.

You can create the same effect by modifying the annual
departures such that the total annual departures results in the
desired total.




FAARFIELD Flexible Pavement Design
Viewing Airplane Information

kﬁARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT

Aircraft Group

Generc

Airbuz

Boeing

Other Commercial
General Aviation
Felilikary

Euternal Library

Scroll over to reveal
additional columns

of information = —

Likrary Aircraft

Sngl'whl-3
Sngl'whl-5
snglwhl-10

Whil-12.5
Sngl Wwhi-

SnglwWhl-20
snglwhl-30
snglWhl-45
angl whl-E0
Shgl'Whl-75
Dualwhl-10
Dual whi-20

Dual whl-30
Dual ‘whi-45
Dual Wwhi-50
Dual whi-50
Dual whi-75

|

Dual Wwhi-100

Back

Aircraft Grozs Taxi Annual % Annual =
Mame [11] Weight [Ibz] Departures Growth
A320-100 150,796 00 0.00
A340-600 =td 805,128 1.000 0.00
AJ40-600 ztd Belly 805,128 1.000 0.00
A380-800 1,239,000 300 0.00
B737-800 174,700 2.000 0.00
B747-400 g77.000 400 0.00
B747-400ER 913,000 300 0.00
B757-300 271,000 1.200 0.00 b
B767-400 ER 451,000 g00 0.00
D777_00 CO | 777 0nn 1_nnn n_nn _ILI
3
| Float Aircraft
Add Bemove £320-100 .
A240-600 ztd
A240-600 zd Belly
Save List Clear List A7380-800
B73T-A00
B7a7-400
Saveto Float AddFloat Egg;jgggm |

Help

Yiew Gear




FAARFIELD Flexible Pavement Design
Airplane Information

Available in FAARFIELD Aircraft Screen

Aarcraflt Grosz Tax Annual % Annual Total CDF CDF Max
Hame [11] Weight [lbz] Departures Growth Departures Contnbution for Aircraft
A320-100 600 0.00 12.000 0.00 0.00
A340-600 std 805,128 1.000 0.00 20,000 0.00 0.00
A340-600 std Belly 805,128 1.000 0.00 20,000 0.00 0.00
A3B0-800 1.239.000 300 0.00 6.000 0.00 0.00
B737-800 174,700 2.000 0.00 40,000 0.00 0.00
B747-400 877.000 400 0.00 8.000 0.00 0.00
B747-A00ER 913.000 300 0.00 6.000 0.00 0.00
B757-300 271.000 1.200 0.00 24.000 0.00 0.00
B767-400 ER 451,000 800 0.00 16.000 0.00 0.00
P/C Tire Percent G'W Dual Tandem Tire Contact Tire Contact
Ratio Press. [psi] on Gear Spacing [in] Spacing [in] Width [in] Length [in]
0.00 200 475 36.50 [IR1]1] 11.93 19.09
0.00 233 328 55.00 78.00 15.02 24 04
0.00 222 29.3 46.00 78.00 14.55 23.28
0.00 194 95.0 53.10 66.90 15.54 24 86
0.00 205 475 34.00 [IR1]1] 12.69 2031
0.00 200 95.0 44.00 58.00 14.39 23.03
0.00 230 95.0 44 00 h8.00 13.70 21.7
0.00 195 47 5H 34.00 45.00 11.46 18.34
0.00 215 475 45 80 5400 14.08 22.53




FAARFIELD Flexible Pavement Design

Viewing Airplane Information

FAARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT M=l E

CDF columns and —{;

P/C ratio will be
zero when airplanes
are first entered

Save the list when ~
finished entering
airplanes then click
the back button

Alrcraft Group Aircraft Total CDF CDF Max I
Generic Mame [11] Departures Contribution for Aircraft
Eoei . A320-100 12,000 0.00 0.00
0Eing
Other Commercial w ztd 20,000 0.00 0.00
Eiﬁ_?eral Aviatian A340-600 stmr\gﬂyﬂﬂk* 0.00 0.00
ilitary
Esternal Library A3B0-800 6. 000 0.00 0.00
Library Aircraft B737-800 40,000 0.00 0.00
" B747-400 8.000 0.00 0.00
gng: wmg — B747-400ER 6.000 0.00 0.00
na - 3 |
Sngl Whi-10 B757-300 24000 0.00 0.00
Sngl whl-12.5 B767-400 ER 16.000 0.00 0.00
Sngl'whl-15 RZ77.200 ER 20 nnn n nn n nn il
|'whl-200 1 | b
Sng -
Sngl \whl-
Snhgl'whl-60 | Float Aircraft
Sngl whi-75 Add Hemove £320-100 -
IWHES \ 4340-600 std
Dol whi30 | [ 4340600 std Belly
ua A ave List Clear List £330-800
Dual’#/ht-60 B747-400ER
Dial Whl-75 _I Save to Float Add Float R757-300 j

‘ Yiew Gear ‘



FAARFIELD Flexible Pavement Design
Performing the Pavement Design

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

The layer with the PROJECT NewFlexible [Des. Life = 20]
small arrow is the Layer Thickness Modulus or R
e e o i Lo

adjusted to provide 500 |
the structural design

[P-401/P-403 5t (flex] | 8.00 | | 400000 |

The location of the

arrow is determined
by the type of -3 0w ] [ 7500 ]

pavement structure

Status #‘i'-l‘i‘i‘-l.i‘#‘-l.-l‘#‘i‘-l.'l-‘i-.-I-'-I-:#:i'-l-"l-‘i-.-I-.i‘i‘i.i‘#‘i.i.i‘i.i‘i‘p. A
e ] P
$_Subgrade s CBR=B.0 _ ksssoed 12,000 _ i
R
Total thlt:kness to the top of the subgrade, t =Z23.00n
Aircralt

Back Help Life Modify 5truchse Design Struchse Save Struchse




FAARFIELD Flexible Pavement Design
Layered Adjusted During Design

PAVEMENT TYPE LAYER ADJUSTED
ACAggregate P-154 Subbase
AConFlex P-401 AC Overlay
AConRigid P-401 AC Overlay
NewFlexible P-209 subbase
NewRigid PCC Surface
PCConFlex PCC Overlay on Flex
PCConRigid PCC Overlay Unbond

For New flexible sections the arrow can be moved by double clicking next to the
desired base or subbase layer during “modify design” mode.



FAARFIELD Flexible Pavement Design

Design Life

Click on the
“des. Life” to change
number of years for
the design period.

When the pop-up
box appears, enter =
the desired number
of years.

NOTE: the standard
FAA design is for
20 years

FAARFIELD - Modi

=]

Changing Pavement Life E

PROUECT NewFIE)tihE| Des. Life = 20|

Layer
M aternal

P-401/P-403HMASufacelll  5.00 |

Thickness
(in)

Moduluz or B

[psi)

200,000

Enter a neww walue for life in yearz, Life iz always a whole
niumber in the range: 1 to 50,

\Elick Cancel at amw time to retain the old value.

0k,

Cancel

5, 000
|20
Modifying
Structure
Aircralt
Back Help Life End Modify Add/Delete Laper Save Struchxe




FAARFIELD Flexible Pavement Design
Performing the Pavement Design

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

You are now ready
to design the
structure.

Simply click on
“Design Structure”

Section Hames
MewFlexible

The program will
keep you informed
about the status of

the design
\ Design Bunning
00:00: 00

Anrcralt

PROJECT NEWFIE)&hIEl Des. Life = 2|]|
Thickness Modulus orRB

Layer

M aterial [in] [psi]
P-401/P-403HMA Suxface ™ 500 | 200000
[P-401/P-403 5t [Aex) | g.00 | | 400 000 |
[ 10.00 | [ 7h,000 |

0, e 2 i:t.p't't; ‘ ‘ :i't"t't't'i't"t't'i't"t;t' "l-:ﬁ:‘:‘:‘:ﬁ:ﬁ:ﬁ:‘:ﬁ:ﬁ:i:#:i:-l-:-l-::

St CBR=8.0_ ool 12,000 s
>

xaxxd  Subgrade .,, 3 1
‘.‘.“““H" 'r"r‘"'."""""“ o ‘\" 2 'lr"r"r‘"."""'r‘"'..'I-‘““'."""""""' ol

T otal thickneszs to theNgp of the zubgrade, t = 2300 n

Help

Life Modify Struchre Design Struchre Save Struchre




FAARFIELD Flexible Pavement Design
Result of the Pavement Design

et

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

SEELEN "ﬂ"‘ﬂﬂ- PROJECT NewFlexible| Des. Life = 20|
MewFlexible

Layer Thickness Modulus or B
Matena [in] [psi]

P-401/P-403HMASudacell 500 | 200,000

[P-A01/P-4035tHe) [ 1106 | [ 400000 |
The program will > [(P-203CiAq] , [ 1878 | [ 5148 |

adjust the design
layer until a CDF of

1.0is achieved Design Stopped—_
413; 3R

Aircralt

M =5; Sublayerz; Subgrade CDF=1.00; t=3484n

Back Help Life Modify Struchre Design Struchxe Save Struchse




FAARFIELD Flexible Pavement Design
Result of the Pavement Design

The program has

also determined the

minimum base
layer requirement

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames
M ewFlexible

/

Deszign Stopped
413; 3.3

Aircralt

4

PROJECT NewFlexble| Des. Life = 20|

Layer Thickness Modulus or B
Matena [in] [psi]
P-401/P-403HMA Sufacelll 500 | 200,000
[P-401/P-403 5t [flex] | 11.06 | | 400,000 |
[ P-209CrAq | | 18.78 | [ 51438 |

+++ P -
+‘t"‘t"t'ﬁ'ﬁ'ﬁ't't'ﬁ'ﬁ'ﬁ't't'¢‘+‘+'+'+'ﬁ'ﬁ't't't"ﬁ'ﬁ't't't"

M=5; Suhlayem, Subgrade CDF=1.00; t=34.84n

Back Help

Life

Modify Struchre

Design Struchxe

Save Struchse




FAARFIELD Flexible Pavement Design
Reviewing Airplane Data After Completing the Design

CDF and P/C ratio
Information is now
available

This information
allows you to see
which airplane have
the largest impact
on the pavement
structure

FAARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT (=l |

| Ajrcraft Group

Airbuz

Boeing

Qther Commercial
General Aviation
bl ilikany

Esternal Librany

Library Aircraft

Shgl whi-3 —
SnglWhi-G
Snglwhi-10
Shgl'whl-12.5
SnglWhi-15
Snglwhi-20
Shglwhi-30
SnglWwhi-45
Snglwhi-E0
Shglwhl-75
Dual whi-10
Dual whi-20

Dual whl-30 o
Dual Wwhi-45
Dual whl-50
Dual Wwhl-E0
Dual Wwhi-75

=]

Dual Whi-100

Back

Aircraft CDF CDF Max P/C 1=
__Mame [11] Contribution > for Ancraft Ratio Pres
A340-600 =td .. 0.00 0.03 0.57

A3B0-800 0. 0.01 0.42

B737-800 0.00 0.00 1.22 y

B747-400 0. 0.01 0.57 y

B747-400ER 0. 0.02 0.57
B757-300 0.00 0.00 0.73
B767-400 ER 0.04 0.05 0.60 y
B777-300 ER 0_86 0.86 0.40 p
B787-8 0.03 0.03 0.57 ol
4 3
Float Aircraft
s SER RS A320-100 -
A340-600 =td
A,340-600 =td Belly
SavelList Clear List A380-800
B7a7-800
B747-400
Saveto Float AddFloat EEEESSEH |
Help Yiew Gear




FAARFIELD Flexible Pavement Design
Saving and Reviewing the Pavement Design Data

FAARFIELD

Section Hames
MewFlexible

When finished with
the design, click —_
the “Back” button

\

and select whether
you want to save
the data

Deszign Stopped
413 3.1

Aircralt

- |I:I|E
PROJECT NEWFIE)thE| Des_ Life = El]l
Layer Thickness Modulus or B
Matenal [in] [psi)

P-401/P-403HMA Sufacelll 500 | 200,000

Saving Structure Data x| IE!

The data for the current pavement structure has changed.
Do wou want to save the new data in section NewFlezxhle?

&l the changes will be lost if not saved.

Tes | Mo Cancel

M =5; Sublayers; Subgrade CDF=1.00; t=3484n

Back Help

Life Modify Struchse Design Struchse

Save Struchme




FAARFIELD Flexible Pavement Design

Reviewing Design Information

FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)
Job Files B Drganiza’rinn Section Hame Pavement Type

6E example MewFlexible Mew Flexible
ACPA-'Workshop NewJob
bob -
checkminbasze
DENFCH
dezignexampleinbE
fulldepthACT Delete.Job
joplin
lightdutyde=zign

myrtlebeach
(PROJECT | Dup. Section

rigid

Samples
schuler
SegPistafdeptoCanc Copy Section

To view a summary TestASCEexample
of the design click _
the “Notes” button Delete Secton

— Data Input —
\ Structue Dptions
Working Directory

b\ C:AProgram Filez\FAAVFAARFIELDA :I
MHotes )
E xit ;I

IAccnmpanies Draft AC 150/5320-6E || _'°P Jlenopsiinron About




FAARFIELD Flexible Pavement Design
Reviewing Design Information

FAARFIELD - Notes and Information for Job PROJECT

) Zection Mames | Design Infarmation for Section MewFlexible
You can view the — ewFlexible “

FAARFIELD - Airport Pavement Design {V 1.102, 1012707}

summary data or
. =ection MewFlexible in Jokb PROJECT.
CO py It tO Ot h er Wiarking directary iz C\Program Files'F 220F A ARFIELDY

el eCtrO nic m ed 1a The structure is Mewy Flexible. Azphalt CDF vwas not computed.

Design Life = 20 vears.
& deszign for this zection was completed on 012408 ot 10:56:16.

Pavement Structure Information by Layer, Top First
Data can also be

exported in XML

MO Type Thu:l.mess Modulus | Poizzon's | Strencth

in i Ratio R psi
to al I ow P-4017 P-403 Hd Surface .00 200,000 0.35 1]
2 P-4017 P-403 St (flex) 11.06 400,000 0.35 1]
automated entry 3 09 Cr &g 1878 51438 | 035 0
= 4 Sub 0.00 12,000 0.35 1]
Into FAA Form
5100 Total thickness to the top of th bgrade = 34.34in

Help Aircraft Information

e aal AN T TR j

\ ross Wt

Back SaveXML Save Print Design Info Hotes T Copy




FAARFIELD Flexible Pavement Design
Reviewing Design Information

FAARFIELD - Airport Pavement Design (V 1.102, 10/12{07)

Section MewFlexible in Job PROJECT.
Wiorking directory is C\Program Files\F AAFAARFIELDY

The structure is Mew Flexible, Asphalt COF was not computed .
Design Life = 20 years.
A design for this section was completed on 01/24/08 at 10:56:16.

Pavement Structure Information by Layer, Top First

‘ No, Type Th|ciL;ness MOSSLJiIus POIIQSaStPon 5 Stépjggith

1 P-401/ P-403 HiA Surface | 500 | 200000 | 0.35 | 0

2 P-401/ P-403 St (flex) | 11.06 | 4doo000 | 0.35 | 0

E P-209 Cr Ag | 18.78 | 51438 | 0.35 | 0

| a4 | Subgrade | 0.00 | 12,000 | 0.35 | 0

Total thickness to the top of the subgrade =34.84 in

Aircraft Information

‘ No. ‘ Name Gross Wt Annual % Annual CDF CDF Maix PIC
- Ibs Departures Growth Contribution for Aircraft Ratio

1] A320-100 | 150,796 | 600 | 0.00 | 0.00 | 0.00 | 1.21

o2 A340-600 std | 805,128 | 1,000 | 0.00 | 0.04 | 0.05 | 0.59

|3 | A340-800 std Belly | 805,128 | 1,000 | 0.00 | 0.00 | 0.03 | 0.57

L4 A380-800 | 1,239,000 | 300 | 0.00 | 0.01 | 0.01 | 042

| 5 | B737-800 | 174,700 | 2,000 | 0.00 | 0.00 | 0.00 | 122

6| B747-400 | 877,000 | 400 | 0.00 | 0.01 | 0.01 | 0.57

L7 E747-400ER | 913,000 | 300 | 0.00 | 0.01 | 0.02 | 057

| &8 | B757-300 | 271,000 | 1,200 | 0.00 | 0.00 | 0.00 | 0.73

9 | B767-400 ER | 451,000 | 800 | 0.00 | 0.04 | 0.05 | 0.60

10| BY77-300ER | 777,000 | 1,000 | 0.00 | 0.36 | 0.86 | 040

R B787-8 | 478,000 | 8O0 | 0.00 | 0.03 | 0.03 | 057




FAARFIELD Flexible Pavement Design
Reviewing Design Information

Notice the

Statement
“Asphalt CDF was
not computed”

- >

This means the
design assumed
the failure was in
the subgrade and
did not calculate
the fatigue in the
bottom of the
asphalt layer



FAARFIELD Flexible Pavement Design
Calculating Fatigue In the Asphalt Layer

FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

Job Files B Drganiza’rion Section Hame Pavement Type
6E example MewFlexible Mew Flexible
ACPA-Workshop NewJob
. . bob o
By C“Cklng the cﬂeckminhase
: DENPCH
O ptl ons b OX th e designexampleinbE Delete Job
user can access fepthACL .
the optional ightdutydesign _
program features ﬁiﬁﬂ:"-_,igid Dyp- 3ccton
- - 5 I
including the schuler
Asphalt layer CDF | |seohiateniaConet | | Copy oot
\ Delete S5echon
— Data Input .
Structue .
- 1]
_ptiors Working Directory
C:\Program Files\FAAV\FAARFIELDA ﬂ
Hotes Exit *
|Accompanies Draft AC 150/5320-6E || i [ | Demonstiaton fj | About




FAARFIELD Flexible Pavement Design
Calculating Fatigue in the Asphalt Layer

If you want the
program to
calculate the
asphalt fatigue
un-check the box

and re-runthe/
design

FAARFIELD - A

=10

Job Files I-Drganiza’[ion | Section Hame Pavement Type
BEex——t
X @ Options X
bob
checl i
EENF | Pavement Structure Options
ezig
fullde . .. .
joplin -MNew Flexible =AC on Rigid -MNew Flexible
lightd +*AC on Flexible *Unbonded on Rigid =AC on Flexible
I%’:'i ~New Rigid =Part Bonded on Rigid | # noacoDF
rigid *PCConFlexible | o0 et [ Altemate Subgrade
Samp 0.005 CDF Tolerance
gchul
SeqP =Unbonded on Rigid =Partially Bonded
Test w Flexible =Part Bonded on Rigid | Owvelay on Rigid
— v E;:Iglg?g;matlc | 16 MSection Parameter " Enabled
~ Dat ' General Options
I Units
& Engish  © Metic " Batch Mode M Mo Out File
Ok, Resztare Default | _;I
[~
1 I
|Accompanies Draft AC 150/5320-6E | el | | Demenstiabon i | About




FAARFIELD Flexible Pavement Design
Calculating Fatigue in the Asphalt Layer

As this example
demonstrates, the
controlling feature
Is almost always
the subgrade

I.e. subgrade CDF —

reaches 1.0 while
the AC CDF is still
0.0

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames
— ewFlexible

\

Dezign Stopped
11.05; 6.M

PROJECT NewFlexble | Des. Life = 20|

Layer Thickness Modulus or B
Matena [in] [p=i)
P-401/P-ABHMA Swrfacell 500 | 200 00
[P-401/7P-403 5t [flex] | 11.06 | | 400,000 |
—> [ P-209CrAqg | | 1878 | [ 51,438 |

ll-'ll-:ll-:i:i:i"’i;f‘-vr‘::‘*'ﬁ'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i'i e e e

e e o )
XS] Subgrade RRoid COR-0.0 _fxsod 12,000 K85
dﬂ”ﬁququwwwwwwwgw '

*
*

ii! ####
rw‘nmwwgqﬁ#?ﬂ?wwwwwwwwww@@?&i

Aircraft

— =W ACCDF =0.00; Sublayerz; Subgrade CDF=1.00; t=3484n

Help

Life Modify Struchre Deszign Struchre Save Struchre




FAARFIELD Flexible Pavement Design
Minimum Base Course Requirements

» FAARFIELD will automatically determine the
minimum base layer requirements.

» Users can do this step manually if desired by
deselecting this option

* Remove subbase layer and increase subgrade CBR to
20.

= Re-run the design to obtain the minimum base
thickness



FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

53“’“‘” "“""-&3 PROJECT NEWFlE)dhlE| Des. Life = 2l]|
MewFlexible

Layer Thickness Moduluz orR
M aternial [in] [pzi)

P-401/P-403HMA Suifacell 500 | 200,000

[P-4017 P-403 5t [ﬁ | 8.00 | | 400 000 |
Click on “Modif
Y —> [ 18/ | [ 5143 |

Structure”

S

Deszign ed
11.05; 6.0

Aircraft

"lr:'lr='|r,"lr"r"lr"",'"r""'"'","lr"r""r"‘"'r",.'r'"'",'"'r""""","lr,.'r'"'",'"'r"""""'1':':':':
S o oubgiade K] o CBR-B.0, BES o 2000 IS5
e e e e e e e o e

'.

Total thickness to the top of the subgrade, t=31.78n

Back Help Life Modify Struchre Design Struchse Save Struchme




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

FAARFIELD - Modifying Section NewFlexible in Job PROJECT

| Section Hames

PROJECT NewFlexible| Des. Life = 20|

Layer Thickness Moduluz or B
Material [in] [psi)

P-401/P-403HWA Sufacelll 500 | 200,000

(P-401/7P-403 5t [ﬁ | 8.00 | | 400 000 |
Click on
—3 P-209Cr Ag [ 18.78 | | 5. 48 |

“Add/Delete Layer”

\ .

Aircralt

Total thickness to the top of the subgrade, t = 31.78in

Back Help Life End Modify \w Add/Delete Laper Save Struchre




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

& FAARFIELD - Modifying Section NewFlexible in Job PROJECT

m PROJECT NewFlexible[Des. Life = 20]
Layer Thickness Modulus or B

Select the layer to be Matenal [in] [psi]
added or deleted by
clicking the mouse on P-401/P-403HMA Sudacelll 500 | 200,000

the layer. The bottom
layer cannot be
zelected.

[P-4017P-403 5t (flex] | g.00 | [ 400000 |

Click on the
subbase layer —-_

\

—> | P-209CrAg | | 18.78 | | 51.438 |

Dezign Stopped
11.05; 6.01

T otal thicknezs to the top of the subdgrade, t=31.78n

Aircraft

Back Help Life End Modify Add/Delete Laper Save Struchre




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

P
FAA

=0

Check the delete | | TR TYr g

option € Add
Then click OK

i~ Delete

buttonizs selected.

A

A new layeriz added by
duplicating an exiztng laper.
Add anewlayer identical bo the
selected layer by chcking OK

i when the Addbutton iz selected

Delete the selected laper by
clicking OK whenthe Delete

oK

Cancel

PROJECT NewFlexble | Des. Life = 20|

Layer Thickness Modulus or B
M aternal [in] [ps=i]
JP-403HMASufacelll 500 | 200,000
(017 P-403 St [Rex | 8.00 | | 400000 |
P-209CrAg | | 18.78 | | h1.438 |

Design Stopped
11.05; 6.01

Aircralt

T otal thicknezs to the top of the subgrade_t=31.78 n

Back Help

Life

End Modify

Add/Delete Laper

Save Struchre




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

FAARFIELD - Modifying Section NewFlexible in Job PROJECT

Section Hames c -
Change the P-401 — PROJECT MNewFlexble | Des. Life = 20|

= Layer Thickness Modulus orR
Stabilized layer to Materid (in) [psi)
P-209
\ 500

T,

|nCrease the —>» [P-401/P-403 5t (lex] | 8.00 | | 400,000 |
subgrade CBR to

20 . —— =

Design Stopped :::::::;:; Eo:v:-i-:;:::f:-;:-:g:;+;¢:g:g:+:+:¢:¢:+:+:+:¢:+:+:t:t:::::::t:ﬁ:ﬁ:-t:t:ﬁ:ﬁ:-t:{t:ﬁ:ﬁ;:::::::
Then click “End 11.05; 6.01 X0l Subgrade 0000 CBR=8.0 RKexxd 12,000 e
o

Modify”

Total thickneszs to the top of the subgrade. t=13.00n

\ Aircralt
R

Back Help Life .$£nd Modify Add/Delete Laper Save Struchre




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

Click “Design
Structure”

1@ FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames
— ewFlexible

Dezign Stopped
11.05; 6.01

PROJECT NewFlexble | Des. Life = 20|

Layer T hickness M odulus or B
Matenal [in] [p=i]

P-401/P-A03HMA Susfacelll 500 | 200,000

| P-209CrAg | | 8.00 | | F5, 000 |
I R T T T i- R R R R '-l,irr.t.i.ﬁ 0 e

L

'I"i".".'
ST Subyiade sy

CBR=20.0_ [ 30,000 __ 0505

:‘:‘:“i T "\"*' ) 'I-".""“b" T 'r"-".':‘:'I-:'I-"+""'+'+""'+"""‘+ "I-‘ >,
T otal thickiresgs to the top of the subgrade_ t=13.00n
Aircraft
Back Help Life Modify 5truchre Dezign Struchre Save Struchre




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

The minimum
P-209 Base
thickness is that
necessary to
protect the CBR 20T
subbase material

Now convert P-209
to stabilize material

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames
HewFlexible

\

Design Stopped
5.98; 3.98

Aircraft

Back Help

P-401/P-403HMA Sufacell 500 |

PROJECT NewFlexible| Des. Life = 20|

Layer
Matena

P-209 Cr Ag

Thickness
[in)

Hudulu_s orR
(p=i)

200,000

1770 | [

75.1% |

Mon-Standard Struciure

otetete%s
Pt

. ey
o T T T T M ML L,

atetyty
atetatet

o
b

Life

Modify Struchre

Deszign Struchre

Save Struchre




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

17.7 inches of P-209 Is converted to Stabilized Base
For this example use P-401 as stabilized material
T 4018ase = Tpogg / 1.6 (1.6 is provided in 5320-6E)

Tio18ace = 17.7/1.6 =11.0625 say 11.0



FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

FAARFIELD - Modifying Section NewFlexible in Job PROJECT

 Reconstruct the
pavement section

e Stabilized P-401 —
base at 11 inches

e P-209 as the
improved T

subbase material

« CBR returned to
design value

Section Hames

Deszign Stopped

A [Pani/PA03Ste) |

\ P-209CrAqg

—>

PROJECT NewFlexible | Des. Life = 20|

Thic':krm Hudulu_s orR
[in) [psi)

P-401/P-403HMA Surfacell 500 | 200.000

Layer
M atenal

1100 | [ 400000 |

| 17.70 | |

) '-l-'-I-"l'-I-'-I-'i'i:i:i:‘:#:i"'i"""

. . o, ¥
Click “End Modify” ‘ 5.98; 3.98 S5 Subgrade_ Rssoc CBR=8.0 _Jocsesd 12,000 1o
\ T T !r.v‘ s .. o e e e .
‘\_\ M=5; ACCDF =0.19; Sublayers; Subgrade CDF =1.00; t=3370mn
Aircraft
Back Help Life End Modify Add/Delete Layer Save Struchre




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

| Sﬁ“i‘“ "“-“"35 PROJECT NEWFIE)thE| Des. Life = El]|
MewFlexible

Layes T hickness Modulus or B
M atenal [in] [ps=i]

P-401/P-403HMA Sufacelll 5,00 |

200,000

[P-401/P-403 St [fex)] | 11.00 | |

400,000 |

Then click “Design
" —» [ P-209CrAg | | 17.70 |
Structure

\

| ¥5.19% |

‘ Degi?;'lrlgl StED%%H\ :=:=:=:=:+:+:ﬁ:+:+:ﬁ:t:t::::'ﬂr:o:o:t:+:+:+:¢:1::+:+:ﬁ:+:+:+:+'1::t:+:+:+'+"+:+:+:+:+:+:¢:+:+:¢'¢
- * *

&

jocsiesd  CBR =8.0 &5
e "'r."r"""r."r"""."l-."l"i‘i-‘t""""""""""" L

] l
= 1
oo TS

il
12,000 P
e oo

Aircralt

Back Help Life

Modify Struchre

Design Struchre Save Struchme




FAARFIELD Flexible Pavement Design
Determine Minimum Base Thickness

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames
— ewFlexible

PROJECT NewFlexible| Des. Life = 20|

Layer Thickness Moduluz or B
M aterial [in] [p=i])

P-401/P-403HMA Sufacelll 500 | 200,000

The final pavement/ [PAD/P-4035Hhet [ 1106 | [ 400000 |
requirements are \

| |

—3 P-209CrAq | 1879 | [ 51446 |
Design Stopped e
9.33: 580 nltttt CBR =8.0 e 1

L """""""""'.i‘i‘i‘i"r.‘""""""""p""‘#‘i‘i‘i""‘p" v

Aircralt

Back Help Life Modify 5truchre Deszign Struchre Save Struchre




FAARFIELD - Sample HMA Overlay Design

Overlay design is very similar to new pavement design
except that the design is only allowed to iterate on the
overlay layer

The steps and options are similar to that of a new
flexible design



FAARFIELD - Sample HMA Overlay Design
4 Basic Overlay Structures in FAARFIELD

Section Name Pavement Type

AConFlex Asphalt overlay on Flexible pavement
AConRigid Asphalt overlay on Rigid pavement
PCConFlex PCC overlay on flexible

PCConRigid Unbonded PCC on rigid



FAARFIELD - Sample HMA Overlay Design

Assume the previous design example except
that the existing structure is ~10 inches
deficient in the subbase layer.

Existing Pavement Section

AConflex
Asphalt on existing s S

flexible pavement
11 Stabilized BASE (P-401)
. - — 9 SUBBASE (P-209)
Original design
required 18.8 inches

of P-209
SUBGRADE CBR=8




FAARFIELD - Sample HMA Overlay Design
Create Existing Pavement Section for Overlay Design

FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

Copy the original

. Job Files B Drgamza’rmn Section Hame Pavement Type
pavement section — BE example NewFlexible New Flexible
. ACPA-Workshop

go to “Modify bob New Job

checkminbaze
Structure” DENPCN

designexampleinGE Delete Job

Dup. 5echon

Samples

schuler \A

SegPistafdeptoCanc C S echi

TestASCEexample APy 5 ECHon

Delete Sechon
~ Data Input ——
Structue Options
Working Directory
C:\Program Files\FAANFAARFIELDA :I
Hotes .
E xit ll
|Accompanies Draft AC 150/5320-6E | fele || | Demonstiatonf | About




FAARFIELD - Sample HMA Overlay Design
Create Existing Pavement Section for Overlay Design

FAARFIELD - Modify and Design Section Overlay in Job PROJECT

Start with the

L. Section Hames ———
. Nverla Layes Thickness Modulus or B
section —go to Materia (in) (psi]
(1 o b} )
Modify Structure P-401/P-A03HMA Sufacelll 500 200,000
[P-401/P-403 5t {flex] | 11.06 | | 400,000 |
—3 P-209 CrAq I 1879 | [ 51446 |
Design Stopped L, t't"dr'ﬁ'd’+'+"+'ﬁ"d’t"'t't'ﬁ't'+'+'t'ﬁ'+'¢'ﬁ'+'+'t'ﬁ"d’t.t"dr'ﬁ'+:+:+:+:¢:+:+'+"+'¢'
9.33; 5.80 S0 Subgrade K00 TBR-B.0_ RG] 12000 1
‘ﬁ'ﬁ"ﬁ’*‘ ‘v"‘v‘v"‘v"‘v‘v" 'r T T o, '."v"‘v"‘v‘v"‘v"‘v‘v" e,
T otal thickneszs to the top of the subgrade. t = 34.85n
Aircraft

Back Help Life Modify Struchse Design Struchre Save Struchre




FAARFIELD - Sample HMA Overlay Design
Create Existing Pavement Section for Overlay Design

Click on the
subbase thickness
and enter 9.0 to
establish the
existing pavement
structure

Then click on
“Add/Delete Layer”

FAARFIEL

o ]

Section Hames

MewFlexible

PROJECT Overay| Des. Life = 20|

Layer Thickness Moduluz or R
M aterial [in] [p=i]

Ag Crushed Layer Thickness E

Enter the new thickness in in and click OF. or press the

Enter key on the kepboard. ak.
Click Cancel at any time to retain the old value of Cancel 400,000 |
thickness.
a.0
—> [ P-209CrAq | I 1879 | [ 51446 |

ign Stopped
933 0
T otal thicknesz to the top of the subgrade._t= 3. 85N
Aircralt
Back Help Life End Modify Add/Delete Laper Save Struchre




FAARFIELD - Sample HMA Overlay Design
Create Overlay Layer

Pt g n . .
. FAARFIELD - Modifying Section Overlay in Job PROJECT
Click on the P401 B

Section Hames -
Surface |ayer to ~ Flonible PROJECT D\I"El"ﬂ}l"l Des. Life = Eﬂ|
- Layesr Thickness Modulusz orRB
add a section layer Select the be Materia (in) (psi)

added or deleted by
clicking the mouze on
the layer. The bottom
layer cannot bhe
selected.

P-401/P-A03HMA Suafacell 500 | 200,000

[P-401/P-403 St [flex) | 11.06 | | 400000 |

—> [ P-209CiAg | | 9.00 | [ 51446 |

Deszign Stopped
9.33: 5.80

T otal thickness to the top of the subgrade. t = 2506 n

Aircraft

Back Help Life End Modify Add/Delete Layer Save Struchre




FAARFIELD - Sample HMA Overlay Design
Create Overlay Layer

Click on the top
layer and change
Its properties to
Asphalt P-401
Overlay

Then click on “End
Modify” to return
to design mode



FAARFIELD - Sample HMA Overlay Design
Create Overlay Layer

& FAARFIELD - Modify and Design Section Overlay in Job PROJECT

Section Hames T
L ) PROJECT D:Edaﬂ Des. LIfE; 2|dI]|I )
1 verls ayes ickness odulus or
Notice the arrow Materia (in) (psi)

has relocated to
the overlay layer

P-401/P-403HMA Overlaplll 500 |

P-401/P-AD3HMA Susfacell]l 500 |

You may confirm
or modify the

; [P-401/P-AD3 5t jlex] | 11.06 | | 400,000 |
airplane
information
Then click “Design (P20CiAg | L300 1 [ S1L.ME |
Structure” to N
exign Stoppe o e o o o e o o o
complete the | 9133; 5.80 S5el_Subgiade K0S TBR-BO_ XS] 12000 __Joosies
. b"‘v"‘v".v‘v" v" bv'v".v‘v"‘v'v' ﬁ".v‘v"‘v".v". ‘v"‘ '..‘".
deS|gn Total thicknezs to the top of the subgrade, t = 3006 N

Aircralt

\

\
Back Help Life Modify Struchre Deszign Struchre Save Struchre




FAARFIELD - Sample HMA Overlay Design
Create Overlay Layer

FAARFIELD - Modify and Design Section Overlay in Job PROJECT

Section Hames

NewFlexible PROJECT Overlay | Des. Life = 20

Overla Laver Thickness Modulus or B
Matenal [in] [pzi]

P-401/P-403HMA Dverdaplilyy 5.50 |

P40T/P-403HMA Sufacelll  5.00 |

The final overlay _//////////

thickness is 5.5 -—T| [F401/P4035tMed] | 1106 | | 400,000 |
inches
| 9.00 | [ 34377 |

Design Stopped #:+‘+:ﬁ:ir,p,.#.,q.q.p.,f,.q.ir.,q.p.,f:ﬁ:qr:+:1r,p.p,.#.,q.p,.ﬂr'q.+.,1r'#'f'¢'+'+'¢'+'+"1r.,+,.¢,.+.,+‘¢'+'+'¢:+:¢:+:+

4 77; 0.5 W] Subgrade RX<X CBR 12,000 o
‘ ‘ '. % ‘b"""""""" ""'I-‘ et ‘b"r"-."""r,.'""‘-"-.":'l-:‘:'l':"""'-..""""""""iz'i:‘:.:
H=1: ACCDF =0.00; S5ubgrade CDF=1.00; t=30.56mn
Aircraft

Back Help Life Modify Struchre Deszign Struchre Save Struchre




FAARFIELD - Sample HMA Overlay Design

Overlay Design

Asphalt over Rigid Pavement



FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

] ™

o FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

Create anew Job Files B Drganiza’[inn Section Hame Pavement Type

- . GE example ACConPCC AC on Flexible
Section using the AEPA-Workshop— e NewFlexible New Flexible

bob = Overl AC on Flexibl

default samples or checkminbase verlay on Flexible

. o DEMPCHN
copying existin desi leinGE

Py . e Delete b

SeC“OnS. joplin

hightdutydesign

myrtlebeach
PROJECT ] Dup. Section

rigid
Samples
schuler
SegPistafeptoCanc C Secti
TeztASCE example tlialeER i
Delete 5echon
~ Data Input —
Structue Dptions
Working Directory
C:\Program Files\FAAMFAARFIELDY :I
MHotes i
E xit ;I

|Accumpanies Draft AC 150/5320-6E || <P LT e Lo About




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

Select the Job file

Then open the
structure

Job Files

GE example
ACPA-Workshop
bob

checkminbaze
DENPCH
dezignexampleinbE
fulldepthACC

joplin
lightdutydesign
myrtlebeach

rigid

— Organization

F/MARFIELD - Airport Pavement Design (V 1.102, 10/12/07)

MewJob

Delete.Joh

Dup. Sechon

Section Hame

Pavement Type

ACConPCC AC on Flexible
MewFlexible Mew Flexible
Overlay AC on Flexible

YWorking Directory

Samples
zchuler
SegPistafeptoCanc C & acti
TestASCEexample Lopy 5echions
Delete Sechon
~ Data Input
| Struchre ]
Options
— E xit

|Accnmpanies Draft AC 150/5320-6E

C:\Program Files\FAAANFAARFIELDA :I
Help Demonsztraton About




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

FAARFIELD - Modify and Design Section ACConPCC in Job PROJECT

.
Section Iln@les

PROJECT ACCDHPCC| Des. Life = 2| SCl =67 22CDFU =100
MewFlexible Layer Thickness Modulus or B

The new section

m ay not /v Overlay M ateria [in] (psi)
automatically —> [ 4.00 |

include the traffic
mixture used for
other sections.

| PCC Surface | | 16.00 | | F00 |

Mon-Standard Life

You can copy the

entire traffic

mixture from a [F708CiAg] [ 89m0 ] [ 7937 ]

previous section

to save time and 014, o7

effort. Total thickness to the top of the subgrade. t = 35.00 in
Aircralt

Back Help Life Modify Struchre Design Struchre Save Struchxe




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

FAARFIELD - Modify and Design Section NewFlexible in Job PROJECT

Section Hames . -
TS PROJECT NewFlexible | Des. Life = 20|
p exible Layer Thickness Moduluz or B
. Overlay Matena [in] [p=i)
Select the section B
[ 500 |

containing the
traffic mixture you
want to copy

[P-401/P-403 St [fex)] | 11.06 | [ 400000 |

—> [ P-209CrAq | | 18.79 | [ s1446 |

Click “Aircraft”

Deszign Stopped

4 77 051 b
- - - {, oo e e ] [ e et ne, e f,
'.".',.'.',.'.',.v,.v,.'r,.!r'!r'!r'!r'!r'!r,.v,.v,.'.',.'.',.'.',.'."r'!r'!r'!r"‘v‘v‘v‘v‘v‘v"'ﬁ'ﬁ" -

&
Total thicknezs to the top of the subgrade_ t=34.85n

Aircraft

Back Help Life Modify Struchre Design S5truchse Save Struchre




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

Click on “Save to

FAARFIELD - Create or Modify Aircraft for Section NewFlexible in Job PROJECT

Float” to copy the
entire airplane list

to the Float

(like a clipboard)

Click “Back”

Ajrcraft Group

Airbus

Boeing

Other Cammercial
General Awviation
kd ilitary

Esternal Library

N

Library Aircraft

Shgl thl-20
Shglwhl-30
Sngl whl-45
Shglwhl-E0
Shglwhl-r5
Dual Whl-10
DualWhi-20
Dual whi-30
Dual \Whl-45
DualWhi-50
Dual*/hi-&0
DualWhi-75
ual whl-100

Back

[=]

B787-8 478,000 00 0.00
4 ]

Aircraft Grozs Taxi Annual ¥ Annual
Mame [11] Weight [lbz] Departures Growth Dep
AZ40-600 std ... 805,128 1.000 0.00 2
AJE0-300 1.239.000 300 0.00 t
B737-800 174,700 2.000 0.00 4
B747-400 877.000 400 0.00 i
B747-400ER 712,000 300 0.00 E
B757-300 271,000 1.200 0.00 2
B767-400 ER 451,000 800 0.00 1
B777-300 ER FE7.000 1.000 0.00 2

1—

Add Bemoye
Save List Clear List
‘ Save to Float Add Float

Help

Float Aircraft

A320-100
£.340-600 std
£340-600 td Belly
£,330-300
BY37-800
B747-400
BY47-400ER
BY57-300

=

Yiew Gear




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

LEDFAA - Modify and Design Section AConRigid in Job ASCE-Project

Section Hames

AL onBimd
Select the New _¥ [ficwhesbie by

Overlay section OverlaySect

Then click
“Alrcraft”

Status

‘ ﬂﬂckl ‘ ﬂEIpI

'[E-Project AConRigid |[Des. Life=20| [SCI=50| [%CDFU =100 |

Layer Thickness Modulus or B
M aterial [in] [psi]

- P-401 AC Overlay 12.00 200,000

PCC Surface | 14.00 |

Variable St [rigid] [ 6.00 | 250,000
[P-209 C1 Ag | [ 600 | [ 75000 |

Sttty
P
o o

Total thicknesz to the top of the subgrade, t = 38.00 in

Life I ‘ M odify Structurel ‘ D esign StructureI 5 ave StructureI



FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

1@ FAARFIELD - Create or Modify Aircraft for Section ACConPCC in Job PROJECT

Click on “Clear
List” to remove
any existing

Aircraft Group

Generic

Airbuz

Boeing

Other Commercial

Zeneral &viation

it

Aircraft Grozz Taxi Annual # Annual T ok
Mame [3] Wweight [Ibs] Departures Growth Depark
B737-500 134,000 1.200 0.00 2.4
Challenger-CL... 48,200 1.200 0.00 2.4
Chk_Ammow-PA_ . 2.500 1.200 0.00

airplanes from the
section.

E sternal Drarny

Library m‘qaﬁ
Aztec-D
Baron-E-55 NG
Beechlet-400
Beechlet-4004
Bonanza-F-334
Canadair-CL-215
Centunon-210
Challenger-CL-E04
Chancellor-414

Then click on “Add
Float” to add the

Float list to the —_
section

Float Aircraft

Citation
Citation-4 1241

Citatior-

Conguest-441

DiC-3

Falcon-50 ;I

‘ Yiew Gear I



FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

FAARFIELD - Create or Modify Aircraft for Section ACConPCC in Job PROJECT

Ajrcraft Group
The updated list is Dieneic
now visible. T EEre—
. Other Commercial
You can modify General dviation
; ; kdilitary
the list if E xternal Library
necessar Likrary Aircraft
y Aztec-D -
B aron-E-Ah —
Beech)et-400
Beechlet-4000,
Bonanza-F-330
Canadair-CL-215
Once you are Centurion 210

satisfied with the
airplane list click
“Save List” and

Challeriger-CL-604
Chancellor-4
Chk. & rrow-F
Chk. Sig-Pe-22
Citation-525
Citation-5508

Aircraft Grozs Taxi Annual * Annual 1=
Hame [11] Weight [Ibs]) Departures Growth Dep
AJ40-600 std .. 805,128 1.000 0.00 :
AJ80-800 1.239.000 300 0.00
B737-800 174,700 2.000 0.00 4
B747-400 877.000 400 0.00
B747-400ER 913.000 300 0.00
B757-300 271,000 1.200 0.00 :
BY67-400 ER 451.000 800 0.00 1
B¥77-300 ER FFF.000 1.000 0.00 :
B787-8 478,000 600 0.00 1

-
-
4

Add

Bemove

“Back” \

Litation-iy

Citation-+1 40

Citatiomn-=

Conguest-441
C-3

F atsgn-A0

SaveList

Clear List

Save to Float

Add Float

Help

Float Aircraft

A320-100
A340-500 ztd
A340-600 ztd Belly
£.330-300
BY37-800
BY47-400
BY47-400ER
B757-300

=l

Yiew Gear




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

FAARFIELD - Modify and Design Section ACConPCC in Job PROJECT

Bl

You may need to
modify the sample
section to
accurately mimic
your existing
pavement section

Using the same
procedures as

before to modify ~_
the section

Section Hames

MewFlexible
Overlay

304.44; 263

‘ Design\ﬂq%:lzd\

Aircraft

Back

Help

—>

PROJECT ACConPCC| Des. Life = 20|| SCI = 67| %CDFU = 100

Layer Thickness Modulus or B
M ateral [in] [p=i]

P-401/P-403HMA Ovedayll] @500 | 200,000

PCC Surface | 16.00 | | 700 |

P-304 CTHB

P-209 Cr Ag | 9.00 | | 29,397 |

o o o

2] Subgrade RXEK] k=T000 R 9616 LR

ettt L L Sttt
e S e S e e e e e e e o e e e e e e

Total thickness to the top of the subdgade_ t=36.00n

-
¥

‘ Modify Struchre Deszign 5truchse Save Struchre




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

FAARFIELD - Modify and Design Section ACConPCC in Job PROJECT

Bl

PROJECT ACConPCC| Des. Life = 20|| SCI = 67| %CDFU = 100

Section Hames

. . MewFlexible 1
You will notice two | |overlay Material

new variables in

the design window /
—

%CDEU — |

P-304 CTHB

P-209 Cr Ag | 9.00 | | 29,397 |

T
D R o oo o IR
Haosdl  Subgrade R  k=1000 RS0 9616 fxex
T o I

Deszign Stopped
304.44; 26327

T

Total thickness to the top of the subdgade_ t=36.00n

Aircraft

Back Help Life Modify Struchre Deszign 5truchse Save Struchre




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

SCI - Structural Condition Index

A measure of the structure condition of the existing pavement
structure.

Summation of structural components from PCI Distress Survey

SCI range 0 (complete failure) — 100 (no distress)



FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

CDFU = Cumulative Damage Factor Used

When SCI =100, you must identify the percentage of pavement life
that has already been consumed i.e. CDFU

I
CDFU = —~ when L, < 0.75L,
0.75L,

= 1 whenZL, = 0.75L,

LU number of years of operation of the existing pavement until overlay
LD design life of the existing pavement in years

To calculate CDFU - create original structure, create traffic
applied to this point, use “Life” button



FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement —

Overlay Design Calculate CDFU

Overlay removed
to create original
structure

Design Life

changed to 4 years

to estimate in-
service life.

Click on “Aircraft”
to enter historic
traffic mixture

& FAARFIELD - Modify and Design Section ACConPCC in Job PROJECT

/

Section Hames

HewFlem
Overlay

/

Dezign Stopped
304.44;: 26327

Aircralt

PROJECT ACConPCC | Des. Life = 4|

Hm:lulu_s orR
[p=i)

[ P-209CrAg | | 9.00 | | 29.397 |

T i‘i-.i"l-.i"l-.i‘#'i'#:i:i:i"i'i-'i‘i-‘i‘i-‘i‘f.i‘f.i‘#.i+§‘i+:‘i‘¢:i t.f;.f;.f;.f;,f,ﬁ,f,ﬁ

¥
&
oietels
¢‘+'+‘+' o +¢+,.¢

o ".v‘!r'v‘!r‘v‘v‘v‘r‘v""."‘ﬁzt"'v"'v"‘v"'v‘lr'v""."".:‘ e e e o e S

Total thicknesz to the top of the subgrade. t = 31.00 n

L
i-

¥ t‘t
&5

Life Modify Struchre Design Struchse Save Struchse




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement —

Overlay Design Calculate CDFU

For this example
assume the B777,
B787, A340 and

A380 are not in the

FAARFIELD - Create or Modify Aircraft for Section ACConPCC in Jobh PROJECT M= E3

airplanes.

Aircraft Graup Aircraft Grozz Tax Annual 2 Annual T
Eier‘ueriu:: Hame [11] Wweight [lbs] Departures Growth Dep
g“:;';‘rfg A340-600 std .| 805128 1.000 0.00 1
Other Commercial A380-800 1.239.000 300 0.00 :
Eﬁ_rtweral Awvigl B737-800 174,700 2.000 0.00 2
_ _ _ _ e Libra B747-400 877.000 400 0.00 i
historic traffic W Cirary Aroran B747-400ER |  913.000 300 0.00 :
_— h_ B757-300 271.000 1.200 0.00 1
Remove these Shal whl-3 — B767-400 ER 451,000 800 0.00 £
Ol -l E
T B777-300 ER 777.000 1.000 0.00 1
5}@ Whi-12.5 B787-1 478 000 600 0.00 —
Snglwhl-15 M
Snal whi-20 b
Shglwhil-30
Sngl Wwhl-45
Sngl whi-60 Float Aircraft
Sngl whl-75 Add Bemove F320-100 —
E“E': WQIES A340-600 std
DEZI whian | A340-600 std Belly
SavelList Clear List £380-800
Drual wihl-75 Savelo EID-Elt Add F!Dat E7R7-200 ;I
Druaal k-1 00 =]
Back Help Yiew Gear




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement —

Overlay Design Calculate CDFU

Click the “Life”

FAARFIELD - Modify and Design Section ACConPCC in Job PROJECT

button and the
%CDFU for this
pavement
structure and the
historic traffic will
be displayed

%CDFU =94.7% \

Indicates that the
pavement life is

mostly consumed.
Enter this value for
CDFU before
design

Section Hames

HewFlexible
Overlay

Life Stopped
27.43; 27.30

—>

.ﬁ

1-:::::‘:::‘.#‘#‘-I-.'l‘ll-.-l-‘#‘-l-.'I-"l-‘-I-‘#‘-I-'i‘i‘i‘i‘i.i‘i‘i.i‘t‘i‘i‘-I-"l+ll-‘-l-+#‘-l-.i‘i‘.-l-‘#‘-l-.i‘i‘-I-‘i‘ll-‘-l-+i‘-l-'i
‘,“:':‘,'. ‘] S l.lh L] IEH:b

PROJECT ACConPCC | Des. Life = 4|

Layer Thickness Modulus orR
M aternal [in] [p=i]
[ PCC Surface | | 16.00 | | F00 |

P-304CTH

[ P-209CrAg | |

-

\ Rt ".‘:‘7‘7':.—.—"¢v‘v"'v“‘#‘f".v'r‘!r‘v‘v‘v'r"'v‘r‘v'v.ﬁ'ﬁ‘i’ﬁ e e e “f“"‘ .
CDFU=94.74; PCCCDF =0.55; StrLife [PCC)=7¥.3ws; t=31.00in
Aircralt
Back Help Life Modify Struchse Design Struchse Save Struchse




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

FAARFIELD - Modify and Design Section ACConPCC in Job PROJECT = E
Section Harmes PROJECT ACConPCC[Des. Life = 20|[ SCI = 100]| %CDFU = 87
Return to original = [NewFlexible Layer Thickness Modulus or R
Overlay Matenal (in] [p=i)

overlay section

Restore original

traffic mixture / [ e | [ 700 ]
/

Adjust SCI and

0
/CDFU
Click on “Design [ s ] [ 2537 |

o
A A e o
5050505 Subgrade O] ahatatet !
T N G N G S T S 4

Total thickneszs to the top of the subgrade. t = 36.00n

Structure” to —
agn Stopped
complete the \lﬂu.ﬁ

overlay design Airerat

Back Help Life Modify 5truche Deszign 5truchse Save Struchre




FAARFIELD - Sample HMA Overlay Design
Asphalt Over Rigid Pavement — Overlay Design

Final Pavement Section

& FAARFIELD - Modify and Design Section ACConPCC in Job PROJECT

ccaon e PROJECT ACConPCC[Des. Life - 20][ SCI - 100][%CDFU - 97 |
MewFlexible Layer Thickness Moduluz or R
Overlay Material [in] [psi)
—>
Requires ~6.0 inch |
overlay thickness — ||
[ 1600 | | 700 |
| 600 |
[ s | [ 2937 |
Design Stopped
1004._20;
M=4: 5S5uLife=20.0yrz: t=36.68in
Aircralt

Back Help Life Modify Struchre Design Struchre Save Struchre




FAARFIELD - Help Manual

Interactive User’s Manual / Help File

E‘: FAARFIELD - Airport Pavement Design (V 1.102, 10/12/07)
Job Files B Drganiza’[inn Section Hame Pavement Type
bE example ACConPCC AC on Bigid
ACPA-Workshop MewJob MewFlexible Mew Flexible
bob - Overlay AC on Flexible
checkminbaze
DENPCH
designexampleinGE
fulldepthACC Delete Job
joplin
lightdutydesign
myrtlebeach
LTI A— Dup. Section
rigid
Samples
gchuler
: SegPistafAeptol :
For assistance ToASCEonample Sy
with the program
click the Help key Delete Section
[ Data Input —
3t Dptions
\\ Working Directory
—— h
= C:AP Files\FAAMFAARFIELDY -
Notes \ rogram Files _I
E xit \ ;l
|Accnmpanies Draft AC 150/5320-6E | _HeP ||| || Demonstratony f|  About




FAARFIELD - Help Manual
Interactive User’s Manual / Help File

E? FAARFIELD

H - &
Hide Eamk Print

Options

Search by 7

Contents/chapters,
Index, or word
search

Contents | Index I Search |

= @ INTRODUCTION
Introduction to FAARFIELD
@ (NSTALLATION
@& OVERVIEW
@ STARTUP WINDOW
@ STRUCTURE WINDOWY
@ AIRCRAFT WINDOW
@ OPTIONS WINDOW
@ NOTES WINDOW
@ AIRCRAFT DATA WINDOW
@ CUMULATIVE DAMAGE FACTOR
@ | AYER TYPES
@ PAVEMENT THICKNESS DESIGHN
@ RUNMING THE PROGRAM
@ DATAFILES
@ DESIGN EXAMPLES

Introduction to
FAARFIELD

Previous Mext

FAARFIELD is a computer program
for airport pavement thickness
design. It implements both layered
elastic based and three-dimensional
finite element-based design
procedures developed by the
Federal Aviation administration
{FAd) for new and overlay design of
flexible and rigid pavements. The
thickness design procedures
implemented in the program are the
Fad airport pavement thickness
design standards referenced in
ddvisory Circular (AC) 150/5320-6E.

The core of the program is a
structural response module
consisting of two programs, LEAF
and MIKE3D (version 3.3.2.Fa4.1.0).,
LEAF is a layered elastic
computational program
implemented, in this case, as a

rli—rmermFF i Aemi e ™ A= 3mmi— AL




FAARFIELD - Help Manual
Printing Help Manuals

To print the \bgnntentsl)ldex/ﬁearcﬂ

manual move to
the “Contents” tab
and click Print

Select “Print the
selected heading
and all subtopic”

Do this for each __L

heading

@ NSTALLATION
& OVERYIEW

@ NOTES WINDC

@ PAVEMENT T
@ RUMNMING THE

@ AIRCRAFT DA™ ™ Piint the selected topic

@ CUMULATIVE ™ Print the selected heading and all subtopics
TYFES

E? FAARFIELI o)
Hide F=1nik 'F’rint Options
Introduction to
= W TNTRODUCTION
A 2] Introduction to FAARFIELD FAARFIELD

Prewious  Mext

FAARFIELD is a computer program

QRN v opics
@ STRUCTURE Bl 208 ]|

@ AIRCEAFT WM oy can print the selected topic or all the topics in the
@ OPTIONS WML selected heading. ‘what would pou like ta do? design

E both layered
Fee-dimensional

d by the
pinistration
verlay design of
ements, The
Cedures

ok, Cancel | rograrm are the

t thickness

& DATAFILES
@& DESIGMN EXAMPLES

design standards referenced in
Advisory Circular (ACY 150/5320-6E.

The care of the program is a
structural response module



Software Available at:

http://www.faa.gov/airports_airtraffic/
airports/construction/design_software/



Thank You

Questions?

Rodney Joel, P.E.

Civil Engineer / Airfield Pavements

FAA, Office of Airport Safety and Standards
Airport Engineering Division, AAS-100
rodney.joel@faa.gov
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