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Airport Pavement R&D Section

* Research Conducted at the FAA
William J. Hughes Technical Center,
Atlantic City, NJ, USA.

— Aviation Research Division

* Sponsor: FAA Office of
Airport Safety and Standards
(AAS-100), Washington, DC.

— Greg Cline & Doug Johnson

* Provide Support for
Development of FAA Pavement
Standards

— Advisory Circulars
* 10 Full-Time FAA Personnel
— Support Contractor, GDIT
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Airport Pavement R&D Section

Dr. Michel Hovan
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Jeff Gagnon — Pavements Branch Manager
. Dr. David Birill
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. Robert “Murphy” Flynn

. Albert Larkin

. Qingge Jia

. Ryan Rutter
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. Benjamin Mahaffay
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Support Contractor — GDIT
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Universities — Grants
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Airport Pavement R&D Section
Facility Layout

Safety
~“Technology

Future
Expansion

Soil
Processing

Materials
Laboratory
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National Airport Pavement Test Facility
(NAPTF)

Facility Facts:
— FAA / Boeing Partnership (CRDA)
— Shared Construction Cost $21M
— Opened April 1999
— Fully Enclosed Facility
— Accelerated Traffic Testing e
— 900 ft. x 65 ft. of Test Pavement Surface
— Full-scale Pavement Structures and

Landing Gear Loads
Test Vehicle Facts:

— Fully Automated & Programmed Wander
Patterns

— Up to 5-dual wheel configuration
— Roughly 1.3 Million Ibs.
— Up to 75,000 Ibs. per wheel
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National Airport Pavement Materials
Research Center (NAPMRC)

* Facility Facts: * Heavy Vehicle Simulator —

— Dedication Ceremony August 2015 (HVS-A) Facts:

— Indoor and Outdoor Testing — Temperature Control Capability
Capability Up to 150°F

— Accelerated Traffic Testing — Capacity 10,000 - 100,000 Ibs.

— Outdoor: 150 x 300 ft.; — Single & Dual-Wheel (B737-800)
Indoor: 72 x 300 ft. Configuration

— Accelerated resurfacing — Fully Automated & Programmed

Wander Patterns up to 6 ft.

Mmaterial$

t
’ irport Pavemen
National AI’“FG N archiCo nte
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* 2010: Laboratory Opened
* 2013: Laboratory Certified
— AASHTO Material Reference Lab (AMRL)
— Cement and Concrete Reference Lab (CCRL)
* Full Test Capabilities: Asphalt, Concrete,
Soils
+ Advanced Test Capabilities:
— Asphalt Pavement Analyzer (APA)
— Asphalt and Concrete beam fatigue
— Semi-Circular Beam (SCM)
— Disk-Shaped Compact Tension (DCT)
+ Benefits to the NAPTF:
— Quality Control of Testing
— Expedient Testing of Materials During
Construction
— Perform Advanced Materials Characterization
On-site
— Development of Performance Based
Specification
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Airport Pavement R&D
Four Major Pavement Focal Areas
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FAA Reauthorization Act of 2018

H.R.4 of the 115t Congress —
FAA Reauthorization Act of 2018

Received May 8, 2018
Signed October 5, 2018

540 pages

AN ACT: To reauthorize programs of the Federal Aviation Administration, and for other
purposes.
Be it enacted by the Senate and House of Representatives of the United States of America in Congress assembled

Title V - Miscellaneous
SEC. 558. GEOSYNTHETIC MATERIALS.

The Administrator of the Federal Aviation Administration, to the extent
practicable, shall encourage the use of durable, resilient, and sustainable
materials and practices, including the use of geosynthetic materials and
other innovative technologies, in carrying out the activities of the Federal
Aviation Administration.
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Specification AC/150-5370-10H

Geosynthetic and Geogrid language incorporated in AC 150/5370-
10H draft specification (Issued 12-21-2018)

Item P-154 Subbase Course

-

Generally, on airpart projects a Class I fabrie with 2 permirtiviry of 0.02 and AQ3 E Re peated in
of 0.6 mm will be sufficient. .
See AASHTO M288 for additional notes regarding separation fabries. H Item P_208. Aggregate

Base Course

Item P-209: Crushed
Aggregate Base
Course

The use of geogritl must be

7 appraved by the FAA The
strueture for the wse of any geosyuthetics.
The FAA§
ASTM D4759 — Standard Practice for Determining the Specification Conformance of Geosynthetics
AASHTO M288 — Geotextile Specification for Highway Applications
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Construction Cycle 9 - Asphalt

Objectives

— Verify/Refine/Modify fatigue model based on the
ratio of dissipated energy change (RDEC)

— Effect of P-209 Layer Thickness on Pavement Life

— Effect of Geosynthetics use on Flexible
Pavement Performance

— Cement Treated Permeable Base Performance

— Strain Criterion for Allowable Overload
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Construction Cycle 09 Layout
CEMENT-STABILIZED
GEOSYNTHETIC| OVERLOAD
-+—FATIGUE MODEL TEST ITEMS—» TEST ITEMS DRAINABLE BASE TEST ITEMS
TEST ITEM
0+00 1+00 2+00 3+00
| 1 ] LIMITS OF
\ A ~ | WANDERWIDTH
12
LFS-1N LFS-2N LFC\3N LFC- |
CENTERLINE
33l
LFS-1S N LFS-2S LFC-3s LARC-4S LFC-58
45 ft 15-ft TRANSITION
CONTROL
TESTITEM
Standard NAPTV Wander Pattern Standard NAPTV
Gear Configuration
e s 308 3 58,000 Ibs/wheel
0 301t  60ft L T : :
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Design Failure Passes
(FAARFIELD 1.4)

LFS-1N Fatigue Model 58,000 Ib. 3D 5,870

LFS-1S Fatigue Model 58,000 Ib. 3D 2,250

LFS-2N Fatigue Model 58,000 Ib. 3D 38,860

LFS-2S Fatigue Model 58,000 Ib. 3D 13,010

LFC-3N Geosynthetic 58,000 Ib. 3D > 1,230 (unknown)
LFC-3S Geosynthetic 58,000 Ib. 3D > 1,230 (unknown)
LFC-4N CTPB 58,000 Ib. 3D 3,090

LFC-4S Control 58,000 Ib. 3D 1,230

LFC-5N Overload 36,000 Ib. D 27,000

LFC-5S Overload 36,000 Ib. D 27,000
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CC9 North

Longitudinal Cross Section

STATION
0+00

3+00

1+00 2+00
1 | |
CEMENT-TREATED
-+«—FATIGUE MODEL TEST ITEMS—» PERMEABLE BASE ?.\EIE.IBII'.IC,)EA'\/[I)
TEST ITEM
[lP07 Surfacel] % P-407 Surfacell] |5 P+ Surfacelll 5 P07 Surtacell 3" P-407 Surfacell]
7" P-403 Base 7" P-403 Base e ' P-307 CTRE 6" P-209 Base
Geogrid Class ‘B’
20" P-154 Subbase
26" P-209 Subbase .
B0, 209 Subbase) 29" P-154 Subbase 29" P-154 Subbase:
Geotextile
| Fabric

DuPont Clay — CBR 5

LFS-1N LFS-2N LFC-4N LFC-5N
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CC9 South

Longitudinal Cross Section

3+00

STATION
0+00 1+00 2+00
1 | |
GEOSYNTHETIC CONTROL OVERLOAD
-«—FATIGUE MODEL TEST ITEMS—» TEST ITEM TEST ITEM TEST ITEM
[+ P-401 Surfacelll [ P-401 Surfacell] [5" P-201 Sur'ace. [I3" P-401 Surfacelll
5" P-403 Base 5" P-403 Base 6" P-209 Base
8" P-209 Base 8" P-209 Base

20" P-154 Subbase:

207 F.200 Subbase 30" P-209 Subbase

29" P-154 Subbase 29" P-154 Subbase

‘ Geotextile
 Fabric

DuPont Clay — CBR 5

LFS-1S LFS-2S LFC-58
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CC9 Geosynthetic
Instrumentation Layout
T 5"‘ P-ﬂ-u- : oot i P 5" P01 |
e || e ) I
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| |
120012.827 | 12,0012 52 |
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o o e . T T 1 e S ALLED o e e e T i . s i 2 g
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MELFCI1 -
- | MELFCTE
| INSTRUMENT KEY
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” TONGITUBINAL SE
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| T © PC 9" PRESSURE CELL
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CC9 Construction- Geogrid
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CC9 Construction -Paving
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Definition of Failure-
Flexible Pavement

» Flexible Pavement Structural Design Life
* Default “structural design life” is for 20 years

* Indicates pavement performance in terms of allowable load repetitions
(coverages) before failure is expected.

* Design failure criteria is 1-inch upheaval in the subgrade ie. shear
failure of the subgrade material.

(Surface rutting is not addressed by thickness design)

Geosynthetics 2020 Federal Aviation
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Definition of Failure-
Flexible Pavement
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Definition of Failure-
Flexible Pavement
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Definition of Failure-
Flexible Pavement
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Definition of Failure New-
Flexible Pavement

* Crack Density

— Crack density is calculated by assessing the linear
footage of cracks that are present per square feet of
the pavement area.

Density = distress amount in linear feet
sample E[nit area in square feet X100

Geosynthetics 2020 Federal Aviation
March 10, 2020 Administration

14



Definition of Failure New-
Flexible Pavement

Crack Density (Area)

 Crack Density

Crack Density (Linear Feet)
50 4
2 30
! @ 20
10
03
0 5000 10¢ 15000 20000 25000
Total Passes
100
° %0 o mow om0 PCl
Total Passes 120
100 *
80

60

PCl

\
au\
\

o 5000 10000 15000 20000 25000
TOTAL PASSES
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Data Analysis- Heavy Weight
Deflectometer Testing

HWD Testing Layout B

LFS-IN LFS-2N LFG-3N LFS-aN LFC5N

Transition
Transition
Transition
Transition

) ®
) ®
6] ®
@ @

|
I
o ol 0 @

e * o o @

Sta. 0425 Sta. 0+85 Sta. 1+45 Sta. 2405 Sta. 2465

LFs-15 LFs-25 LFC-3S LFC4S LFC-5S

Hote

1 HWD test was conducted on Decernber 30, 2019 aceording to the material
eharacteritation tes plan

2.0 LFS-1 through LEC-4 (bath North and South sides), HWO tests were.
conducted 31 36 ips (seating), ollowed by 12, 24, and 36 kips load levels

3.0 LFC-5 (both North and South sifes), WD tests were conducted at 20 Kips

Geosynthetics 2020 st folwed b 10and 20 nd eves Federal Aviation
e ey teview, f o v dfectios vles at ot 15
March 10, 2020 et o0 EC 3N ar LFC3H-wee xcenvly NG e e e on Administration
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Data Analysis- Heavy Weight
Deflectometer Testing

LFC-3N Sensor offset (inch)

-12 0 12 24 36 48 60 72

-20
-30

-40

Deflection (mil)

-50
-60
-70
-80

Offset -5' Offset -15' —e—Offset -25'
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Data Analysis- Heavy Weight
Deflectometer Testing

LFC-3S Sensor offset (inch)

-12 0 12 24 36 48 60 72

-20
-30
-40

Deflection (mil)

-50
-60
-70
-80

Offset 5' Offset 15' —e—Offset 25'
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Data Analysis- Heavy Weight
Deflectometer Testing

LFC-4S Sensor offset (inch)

-12 0 12 24 36 48 60 72

-20
-30

-40

Deflection (mil)

-50
-60
-70
-80

Offset 5' Offset 15' —e—Offset 25'
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Data Analysis- Heavy Weight
Deflectometer Testing

LECIN Sensor offset (inch)

-12 0 12 M 36 1§ én 7 a2 0 12 ] 36
[

Offeet -5 Offset -15' —o—Offset 25 Offet 5 Offet 15 - Dffset 25

LFC48 Sensor offset (inch)

Deflection (mil)

Offser 5° Offset 15" —o Offset 25°
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Data Analysis

il
o

ISM =
d Characterize the stiffness of

1fb/mils
1SM = Impulse stifiness modulus, kNimm (Ibffinch) all structural layers
P= Applied load, kN (Ibf)
dy = Maximum deflection under the load plate, mm (inches)
o Reflect the structural
R T EE T P T .
AREA =6+12| 2=+ 2| = 1=61 =]  in response of the whole
pavement structure
Reflect the structural
response of the whole
Ouer AREA=6 142,92 5 2.5 AW pavement structure but
. dp by ) In

adjusts for the compression
effect in the asphalt layer
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Data Analysis
| Unit  Parameter's Objective

P Provides an indication of
LI = DO — D 300 mils the structural condition

of the base layer

Provides an indication of
M Ll = D300 - D600 mils the subbase structural

condition

Provides an indication of
LLI = D 600 — Dgoo the structural condition
Ly

il
s of the subgrade layers
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Data Analysis - Area

Area Method Results

oo _ we

3N - 2 layer 23.28
e _ o
22.60 22.80 23.00 23.20 23.40 23.60 23.80 24.00
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Data Analysis — Outside Area

Outside Area Method
4s - Control 26.14
3N - 2 layer 26.19
3S -1 Layer 26.03
25.60 25.80 26.00 26.20 26.40 26.60 26.80
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Data Analysis - BLI

Base Level Index (BLI @36k)

19 cone _ e

3N - 2 layer

3S - 1 Layer

0.00 2.00 4.00 6.00 8.00 10.00 12.00
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Data Analysis - MLI

Middle Layer Index (MLI @ 36k)

4S8 - Control 9.93
3N - 2 layer 11.42
3S - 1 Layer 10.77
9.00 9.50 10.00 10.50 11.00 11.50 12.00
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Data Analysis - LLI

Lower Layer Index (LLI @ 36k)

4S - Control

_679

3N - 2 layer

3S - 1 Layer

6.40 6.50 6.60 6.70 6.80 6.90 7.00 7.10 7.20 7.30 7.40 7.50

Federal Aviation
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Future Geosynthetic Research

National Airport Pavement Test Facility (NAPTF)
» Separation and Stabilization
» Unbound Aggregate Reinforcement — “Quantifying the Benefit”
— Increased Confinement
— Reduce Vertical Stain at top of Subgrade

Benefit Goal: Extend pavement life, potential to reduce pavement thickness, alternative cost
effective subgrade improvement and/or use of lower quality materials.

New and Innovative Sensor / Instrumentation Design to Quantify
Pavement Performance

FAARFIELD Design Improvement to incorporate/quantify the
modeling of geosynthetics within the pavement structure.

* Long term performance analysis

* Enhanced pavement performance models

Geosynthetics 2020 Federal Aviation
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Airports

Geosynthetic Applications at

Hematton

Mexico

Map
Provided by:
GMA

The Research Need:

Geosynthetics 2020

ch 10, 2020

Federal Aviation Administration is working to catch up for consistent quality oversight.

Industry is moving forward with the applications of Geosynthetics at Airports (Landside and Pavements)

Federal Aviation
Administration

Performance Data

pavement performance analysis

Request For Pavement

FAA Airport Pavement R&D is requesting support to access Pavement Management Data information to for

- g
o>
I - Pk ¥

Airport Pavement Management
System (PMS) Database

Geosynthetics 2020
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Long-Term Pavement
Performance Analysis

Federal Aviation
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Thank You - Questio
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b FAA Technical Center Airport Pavement R&D
http://www.airporttech.tc.faa.qov

or

. Zh ey

Just Google - NAPTF
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University & Academia:

Provide quality research for the
state-of-art advancement in
quantifying the benefits of various
Geosynthetics Applications

!

Goal:

Geosynthetic Program Overview

Conduct research of geosynthetic applications within the pavement structure for
the long-term benefit of airport pavement design and construction.

Established Partnerships:

Geosynthetic Materials
Association (GMA):

Current Industry Issues and
Challenges.

Geosynthetic Definitions, Literature
Reviews, Current Research,
Specification Support

v

Interagency Collaboration
(FHWA, USACE-ERDC):

Provide Validation through Full
Scale Testing

PMS Field Data for Life Analysis

}

| FAA Airport Pavement R&D Section - National Airport Pavement Test Facility

| > FAA Office of Airport Safety and Standards — Primary Responsibility for all Airport
Program Matters Related to Standard for Airport Design, Construction, Maintenance, ...

Geosynthetics 2020
March 10, 2020
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Geosynthetic Material Association:

— Annual TRB Meetings
— Interim Regular Monthly Calls
Initial Focus:

— Common Industry Terminology
+ Definitions Guide

— Initial formal discussions — TRB 2016

Geosynthetic Partnerships

Geosymh etic Materials
Association (GMA):

Current Industry Issues and
Challenges.

Geosynthetic Definitions, Literature
Reviews, Current Research,
Specification Support

Types of Geosynthetics

. Geotextiles (Woven, Nonwoven)
. Geogrids

. Geonets

. Geocomposites

. Geosynthetic Interlayers

. Geocells

. Erosion Control Materials

. Geomembranes

oO~NOGhAWN =
O©COONOOHAWN=

Nine Primary Functions

. Separation
. Filtration

. Drainage

. Reinforcement / Stabilization
. Cushion /P
. Confineme
. Stress Reli
. Erosion Protection
. Moisture Barrier

rotection
nt
ef
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Geosynthetic Material Association:
Additional Meetings
— ASCE, NAPTF, TRB

— Separation and Stabilization
— Subgrade Soils

— Separation and Stabilization

— Unbound Aggregate Layer Reinforce
Draft Specifications Provided Early 2017:

— Geogrid for Subgrade Stabilization

— Geosynthetics

Geosynthetics 2020
March 10, 2020

Main Focus — Sponsor (AAS-100) Support:

— Unbound Aggregate Layer Reinforcement
Case Studies & Literature Reviews Provided:

ment

Geosynthetic Partnerships

Geosynthetic Materials
Association (GMA):

Current Industry lssues and
Challenges.

Geosynthetic Definitions, Literature
Reviews, Current Research,
Specification Support
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DRAFT Specification AC/150-5370-10H

DRAFT Geosynthetic and Geogrid language incorporated in AC

150/5370-10H draft specification (November 2017)

Item P-154 Subbase Course

The use of a geotextile to prevent mixing of a subgrade soil and an aggregate
subbase/base is appropriate for pavement structures constructed over sails with a
California Bearing Rario = 3.

Generally, an airport projects a Class 2 fabric with 2 permirtiviry of 0.02 and AOS
of 0.6 mm will be sufficient.

See AASHTO M288 for additional notes regarding separation fabrics.

154-23 Geogrid. [ Hoo 11

Geagrid material acceptance is hased on ASTM I 4759, Insert specific geagrid

property requirements above as necessary to describe salient features of the geogrid.

The nse of geogritl must be supported and designed by a geotechnical engiuver; aud
7 approved by the FAA The FAA does not consider any reductions in pavement
structure for the use of any geosynthetics,

DRAFT

is Under Legal
Review

=

Repeated in

Item P-208: Aggregate
Base Course

Item P-209: Crushed
Aggregate Base
Course

ASTM D4759 — Standard Practice for Determining the Specification Conformance of Geosynthetics

AASHTO M288 — Geotextile Specification for Highway Applications

arch 10, 2020
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