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Overview
e Current Status AC 150/5320-6F

—Internal and Industry Comments
Incorporated

— Currently at Technical Editor
— Next step Legal Review

— Anticipate Issuing
Late September / Early Oct




Principal Changes
FAARFIELD v 1.41 (ver 1.41.0010 latest)

* Revised failure curves + added compaction computation
« Pavement Design Report saved as pdf

Reformatted to comply with Order 1320.46
Text & Examples updated
Define Regular Use

Added discussion on Structural Life &
Functional Life

Tables for Minimum Layer Thickness as
opposed to light & other
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Selection of Pavement Type
(Draft AC 5320-6F)

1.3.2 Selection of Pavement Type.

1.3.2.1 With proper design, materials, construction, and maintenance, anv.
pavement type can provide the desired pavement service life. Historically,
airport pavements have performed well for 20 years as shown in Operational Life
of Airport Pavements, (DOT/FAA/AR-04/46). However, no pavement structure
will perform for the desired service life without using quality materials installed
and maintained with timelv routine and preventative maintenance.

1.3.2.2 The selection of a pavement section requires the evaluation of multiple
factors including cost and funding limitations, operational constraints,
construction time-frame, cost and frequency of anticipated maintenance,
environmental constraints, material availability, future airport expansion plans,
and anticipated changes in traffic. The engineer must document the rationale for
the selected pavement section and service life in the engineer’s report.

It is your job as Engineer to document the rationale for the
selection of pavement type, section and service life.
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Selection of Pavement Type

 Alternative Pavement Sections
— Assumed all will achieve desired result

* Cost Effectiveness Analysis
— Lowest total cost over life of project
— Challenge User Cost Impacts
— Routine maintenance — marginal impact

— Focus on Initial Construction, preventative
maintenance and rehabilitation costs

It is your job as Engineer to document the rationale for the
selection of pavement type, section and service life.
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Selection of Pavement Type

* Reality —
Funds Available I1s always a factor

« Just because LCCA supports section
does not assure that funds available to
support initial construction




Subgrade Support

« Compaction Recommendations calculated
by FAARFIELD (draft AC 5320-6F)
— Based upon Compaction Index (CI) concept

— Minimum rework / re-compact top 12" in cuts plus
any additional depth as calculated by FAARFIELD

— Maximum depth of compaction 72" below finished
subgrade

e Aircraft < 60,000 Ibs ASTM D 698
e Aircraft > 60,000 Ibs ASTM D 1557
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Stabilized Base

« Stabilized Base Required
— Aircraft > 100,000 Ibs

— Full Scale tests have proven superior
nerformance with stabilized base

— If less than 5% of traffic > 100K but less than
110k, may consider not using (still a good
iIdea to use)

— Crushed aggregate with CBR > 100 may be
substituted...stabilized still better long term
performance.

— Subbase under Stabilized base CBR > 35
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Pavement Life (6F)
* Design Life in FAARFIELD = Structural Life

 Functional Life = Period of time pavement
able to provide acceptable service as
measured by performance indicators such as
foreign object debris (FOD), skid resistance or
roughness.

» Typically design for 20 year structural life

 To achieve intended service life requires quality
materials and construction combined with
routine and preventative maintenance

Q o
z\ Federal Aviation

§ Administration



Aircraft Traffic Considerations

 Load

— Maximum anticipated Departure (Takeoff) Weights

— If arrival and departure at same weight or if no
parallel taxiway may need to adjust number of
departures to match number of times pavement is
loaded with each operation

* Volume
— Annual Departures of Fleet
— New in 6F ‘regular use = 250 departures)

— New in 6F ‘occasional use and seasonal’
need to be documented
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FAARFIELD 1.4 — What’s New?

FAARFIELD 1.4 has:

« Completely revised flexible and rigid faillure models
based on newest full-scale test data.

 Improved, more accurate 3D finite element model.

« Completely rewritten concrete overlay design procedure.
« Support for user-defined gear configurations.

« Updated aircraft library aligned with COMFAA 3.0.

« Automated, software-based compaction criteria.

« All data files now stored in document directories.

« Automatically generates PDF design report.

R o
z\ Federal Aviation

§ Administration



Improved Rigid Failure Model

» Sensitivity to factors such as concrete strength, traffic level and
subgrade support is similar to current version.
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New Aggregate Modulus Model

« FAARFIELD 1.4 implements
a new SUbIayerlng and WES Modulus Modified Modulus

modulus COmpUtathn Subroutine Subroutine
procedure for aggregate ¢ -
subbase (P-154 & P-209). &

.« Why?

— Previous procedure (WES
Modulus subroutine) has gaps

that can cause illogical results | FAARFIELD Results 20 yrs

13/t2 (C=7.18 D=1.56) WES Mod.
B737-800

under some circumstances. e — s (e 18 0-168)

= 13/t2 (C=6.88 D=1.56)
— New model provides a continuous 8.1
. . 1]
function of modulus with changes L1
. . 12 sl 1
in P-154 thickness.

— Better overall agreement with the
P-209/P-154 eqUIvaIenCy faCtor 0 5[;00 10, E)DO 15 E)OO 20, E)OO 25 E)OO
used in PCN computations. subgrade Modulus [psi]
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Automated Compaction Criteria

Computes compaction control points for rigid & flexible pavements.

Percent Max. Dry Density
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&, FAARFIELD v 1.41 - Notes and Information for Job REDAC ~ 7 © “(",/ ‘b( ® °’/°’(\f
Section Names Design Information for Section MewwRigid ‘
HewFlexible Subgrade Compaction Requirements S
MNewRigid |
NonCohesive Soil o —— —Topof
Depth of Depth of / Depth of ad:
Percent Maximum Dry compaction compaction Critical Airplane for compaction
Denzity(%) from pavement from top of Compaction ///? (red areas)
zurface (in} zubgrade (in} 1
100 0-18 - 777-200 ER X Existing subg
95 15-70 0-43 777-200 ER 3~ densities
90 70 - 183 47158 747-200B Combi “b
- o T Mixed ‘_.
Cohesive Soil -
Depth of Depth of - Computed cc
Percent Maximum Dry compaction compaction Critical Airplane for [ ref}”'reme”t
Denzity(%) from pawvement from top of Compaction — soils)
surface (in} zubgrade (in}
55 0-18 - 777-200 ER
50 18- 28 0-1 T77-200 ER
ae I Cag 747-2008 Combi
. =5 1-88 Mixed
- - o 1c 747-200B Combi
Help &0 95 - 178 8% - 151 Mixed
-
Back Save XML Save Print Design Info Hotes Copy
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Ailrcraft Libraries

Aligned the aircraft
libraries in COMFAA and
FAARFIELD to the extent
possible.

Used the most current

data from manufacturers.

Multigear AC split into
main & belly, but link AC

Included new aircraft:
— A350-900 (Preliminary)

— B747-8

— B787-9

— Embraer Fleet

(© FAARFIELD v 141 - Create or Modi

(©) COMFAA 3.1.0, September 20, 2

Aircraft Group

Generic

Airbus

Boeing

McDonnell Douglas
Other Commercial
General Aviation
Military

Library Aircraft

.
B720B

B717-200 HGW
B727-100C Alternate
Adv. B727-200 Basic
Adv. B727-200 Option
B737-100

Adv. B737-200

Adv. B737-200 LP
B737-300

B737-400

B737-500

B737-600

B737-700

B737-800

B737-900 ER

B737 BBJ2

B747-100 SF
B747-200B Combi Mixed
B747-3200 Combi Mixed
B747-400

B747-400ER

B747-8

B747-8F

R7A7.SD

Critical Aircraft

Airplane Group

Generic

Airbus

McDonnell Douglas
Cther Commercial
General Aviation
Militany

Mon-Airplane Vehicles
Extemal Librany

Library Airplanes

B720B

B717-200 HGW
B727-100C Atemate
Adv. BY27-200C Basic
Adv. B727-200 Option
B737-100

Adv. B737-200QC
Adv. B737-200 LP
B737-300

B737-400

B737-500

B737-600

B737-700

B737-200

B737-500

B737-500 ER 57
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Ailrport Pavement Design

Table 3-4. Minimum Laver Thickness for Rigid Pavement Structures

FAA Specification Item Maximum Airplane Gross Weight Operating on Pavement, lhs
(kg)
Layer Type =12,500 = 100,000 = 100,000 {45 360)
g
(5 670) (45 360)
PCC Surface P-301, Portland Cement | 5 in. (123 mm) 6 in (130mm)’ 6 in (130mm)’
Concrete (PCC)
Pavements
Stabilized Base | P-401 or P-403; P-304; Not Required Not Required 5. (123 mum)
P-306
Basze P-20%, P-200 P-211, P- Not Required 6 m. (130 mm) 6 m. (150 mm)
301
Subbase’* P-134, Subbaze Course 41mn. (100 mm) Az needed for frost Az needed for frost orto
or to create working | create working platfonm
platfonm

1. FAARFIELD thickness tobe roundedto the nearest 0.3 mch {10 mm )
2. For pavements for Adrcraft < 30,000]hs(13.610 kg) basemay bereplaced with subbase.

3. BSubbaselaveris required for pavements designed for gross loads of 12,500 pounds (3 670 kg) orless only when
the following soil types are present: OL, MH, CH, or OH..

4. The following specification itetns may also be used assubbase: P-208, Aggregate Base Course; P-209, Crushed
Aggregate Base Course; P-211, Lime Fock Base Cowrse;P-219 Becycled Concrete Aggregate Base Course; P-
301, Sol-Cement Base Course. Ifmore than one layer of subbaseis used, eachlayer should meet the nuninmnm
thickness requirement in this table.
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Ailrport Pavement Design

(able 3-3. Minimum Laver Thickness for Flexible Pavement Structures, Inches (mm)

FAA Maximum Airplane Gross Weight Operating on
Specification Pavement, lhs (kg)
Item
Layer Type <12,500 = 100,000 =100,000 (45
(5 670) (45 360) 360)
HMA Surfacel-2~ P-401, HotMix | 3 in. (73 num) 4in. (100 mum) | 4 in. (100 mum)
Asphalt (HMA)
Pavements
Stabilized Base P-401 or P-403; | Mot Feguired Mot Fequired Jm. (123 mum)
P-304; P-306°
Crushed Aggregate | P-209, Crushed | 3m. (73 num) Gin. (130 num) | 6 m. (1530 mm)
Base®d Aggmregate Base
Course
Agoregate Base® ' | P- Fm. (75 mm) Not Used” Not Used
208 Agpregate
Baze Course
Subbase-? P-154, Subbasze | 4in (100mm) | 4in (100mm) | 4in (100 mm)
Course (If required) (if required)

1. P-601-Fuel Eesistant HotMix Asphaltmay be usedto replace the top 2 in {7 3mm) of P-401 where a fuel
resistant surfaceis needed, structurally considered same asP-401

2. Additional HMA surface above minimuwm typicallyin 0.3 inch(1 0num) increments

laa

P-403 mavbeused asswrface course <2 12,300 pounds (3760 kg) or for HMA base or leveling course.

4. Use of P-306 requires FAA Approval on federally fimded projectsto assure adequate measures taken to control
potential for reflective cracking,

Lh

Use the larger of the thickness in this table or the thickness calculated by FAARFIELD roundedto the nearest
0.3 inch (10 mm). Additional thickness may be required for frost protection above minimmums.

6. P-209, Crushed Aggregate Base Course, when used asa stabilized baze course, is imited to pavements
designed for gross loads of 100,000 pounds (43 360 kg) or less, except as notedm paragraph 3.6, Stabilized
Base Course.

P-208, Aggregate Basze Cowrse, when used as a base course, is limited to pavements designed for gross loadsof
60,000 pounds(27 220 kg) or less.

8. P-219 Recycled Concrete Aggregate Base Course maybeused asanaggregate base or subbase. How P-219
will performis relatedto the quality ofthe materalit is made from combined with the method usedto processit
into anaggregate base.




Allowab

e Modulus and Poisson Ratios

Rigid Flexible Poisson’s
Layer Type FAA Specified Layer Pavement Pavement Ratio
psi (MPa) psi (MPa)
4,000,000 0.15
P-501 PCC (30,000) NA
Surface 200,000 0.35
P-401/P-403 HMA NA (1:3-80j1
P-401/P-403 HMA 400,000 (3,000) 0.35
P-306 Lean Concrete 700,000 (5.,000) 0.20
P-304 cement treated base | 500,000 (3,500) NA 0.20
P-301 soil cement 250,000 (1,700) 0.20
Stabilized Base
and Subbase 250,000 to 0.20
Variable stabilized rigid | 700,000 (1,700 NA
to 5,000)
150,000 to 0.35
Variable stabilized flexible NA 400,000 (1,000
to 3,000)
P-209 crushed aggregate Program Defined 0.35
P-208, aggregate Program Defined 0.35
2
Granular Base | P-219, Recycled conerete Program Defined 0.35
and Subbase aggregate
P-211, Lime rock Program Defined 0.35
P-154 uncrushed aggregate Program Defined 0.35
Subgrade Subgrade 1,000 to 50,000 (7 to 350) 0.35
User-defined User-defined layer 1.000 to 4,000,000 (7 to 30,000) 0.35

1. A fixed modulus value forhot mix surfacing is setin the program at 200,000 psi (1380 MPa). This modulus
value was conservatively chosen and corresponds to a pavement temperature of approximately 90°F (32°C).
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FAARFIELD Design Report

* Include copy of FAARFIELD Design Report
In Engineers Report

 Pavement Design Form no longer needed

« Still need to run COMFAA to determine PCN
and use COMFAA support spreadsheet to
get weight information for 5010

(Future plans include FAARFIELD computing PCN, but this f(ICAO) adopting changes to
ACN/PCN process. FAA is currently working with ICAO on these changes)
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Typical Section

Note Variable T - T - - -
thickness surface still e A ol
an option, i.e exit TW
just arrival weight,
keel full strength /
transitioning to 1% <

traffic on outer for

1 —

| RUNWAY WIDTH ]

middle of RW | R |
HMA SURFACE
secTion A-A
(NOT TO SCALE)
RUNWAY WIDTH
Note 3: Base and esnome s sLoee
. m [58E NOTE 5) ——
subbase minimum 12” ™
up to 36” beyond full 5
strength i e R A Lot
g é%& i : '\-; Eﬁ‘ él‘ 1' by LAl ;
et
e A
é&\'\\.\.\/\.\.\\\.\.\'\\.\.\/\.\\\\kQ\ka\kk\kQ\Lk\\kk\\.@\L'\.\'\'\.'\.\'\.'\.\ﬁ.
PCC SURFACE
szcTion A-A
(NOT TO SCALE)
NOTES LEGEND:

1. RUNWAY, TAXIWAY AND SHDULDER WIDTHS, TRANSVERSE
SLOPES, ETC. PERAC 150/ 5300-13, AIRPORT DESIGN

SURFACE BASE, PCC.ETC. THIDKNESS PER AC 150553206 :| POCSURFACE

3. BASE AND 5UBBASE MINIMUM 12 INCHES [30 CM] LP TO SHOWDER SUB GRADE

HMA SURFACE BASE

SUB BASE

(=]

36 INCHES [90 CM BEYOND FULL STRENGTH PAVEMENT.

4 COMNSTRUCT A 1.5 INCH [4 CM]DROP BETWEEN PAVED AND STAZLIZEDBASE EDGE DRAN

UNPAVED SURFACES

5 RUNWAY "CROWN' DEPICTION OMITTED FOR CLARITY.




Saw cut depth
recommendations
added on joint detail:

-T/4 on aggregate

-T/3 on stabilized
-T/5 or T/6 early entry

-Preformed Detall

Joints

[SOLATION JOINTS

FIELD POURED

SEALANT MATERAL
{147 TO 38" [6-10 W] HEREIE 23 ]
r sELowWsLRFACE )
!
* 3472 1E (1923 MM e LI [ MM K6 1
MINIMILM RADILS OR EEVEL

NONEXTRUDED PREMOIDED ————— |7~
COMPRESSIELE MATERIAL j

ST JOINT SEALANT

[ BACKERROD

FELD POURED
SEALANT MATERIAL
14T 38 [6- 10 WM
+ BELOW SURFACE |
D .

Tit (ON AGGREGATE BASE) . T s=yE

DN AGER g 1 1 I —cemonaLssva
T3 [ONSTABLIZDBASE) o 14 K14 [6 MM XE W]
2 144" [ M) (SEE NOTE 1)

[ W= ! C 1 @mmm JOINT SEALANT
NN BACERAOD
DM PER MANUFACTURER
RE QUREMENTS
SEALANT MATERAL
14" [6 W] W (SEE OPROSITE) DM W SEED FOR SLAE AND
*. EELOW SURFACE CLIMATE
T (ON AGGREGATE BASE) R ) P ——
i BILFED BASE) F . - LEEVEL
I3 {ON STABILIZED BASE) 14" X145 MAXE W]
2 1/47[E MM] [SEE NOTE 1) = L
i " —ereromEn
T‘ o N COMPRE SSI0N SEAL
SEEOPROSTE) Ly
COMSTRUCTION JOINTS
FELDPOLRED

SEALANT MATERIAL
147 TO 358" [6 - 10 MM
BELOW SURFACE

OPTIONAL BEVEL
VX AMT[E MM XE W]
JOINT SEALANT

ESs

1 Ezem BADKERROID
MAININLINE

4 CONSTRUCTION JOINT BETWEEN SLABS
TYPE C AND TY PE E DOWELS AT PAVEMENT EDGES (PLAM)

12" [305 MM MINIVLIMS
1T
10" [254 MM MINIMLIM —_1_; .* @&ma_z\m— VARES
TRANSVERSE JOINT TYPE COR TYPEE LONGITUDINAL JOINT TYPE COR TYPEE




Joints

« Sample PCC Joint Plans pdf or dxf
@https://www.faa.gov/airports/engineering/
pavement_design/

Sample PCC Joint Plans

= PCC Joint Detail - Crossover TW: PDF, DXF
« PCC Joint Detail - Entrance TW: PDF, DXF

» PCC Joint Detail - Tee TW: PDF, DXF

» PCC Joint Detail - High Speed TW: PDF, DXF
= PCC Joint Detail - Sections: PDF, DXF

= PCC Joint Detail - Details: PDF, DXF
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Joints

F RN — ] —-—

EDGE DETAIL 1 EDMSE DETAIL 2

THEQRETICAL PAVEMENT

EDGE PER AL 15005300-13
-‘____-‘-_-‘- / _.....__....-

- ] 1{ j e
e -
e

ot ™

< <

EDGE DETAIL 3

e

SEE EDGE DETAIL 1 /

TYPE E JOINT

AT THE END OF EACH DAY'S

PAVING AS NEEDED

A

b 9 il
| AY

|1

I

i._:_:_.J_,_.J‘

LEGEND:

TYPE A ISOLATION JOINT

—t——————  TYPE B HINGED OR TYPE C DOWELED

CONTRACTION JOINT

i i) H TYPE C DOWELED CONTRACTION JOINT

TYPE D DUMMY CONTRACTION JOINT

TYPE E DOWELED CONSTRUCTION JOINT

EMBEDDED STEEL 0.05 PERCENT IN BOTH

. DIRECTIONS WHEN LENGTH-TC-WIDTH

RATIO EXCEEEDS 1.25 OR IN SLABS THAT
ARE NOT RECTANGULAR




Questians?/

;\ /'-@033.

Doug Johnson, P.E.
Doug.johnson@faa.qov

(202) 267-4689

Greg Cline, P.E.
Gregory.cline@faa.gov
(202) 267-8814
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