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RPA P8 — Extended Pavement Life

Need Research Goals
Longer design periods for airport * Link PA40 database to historical traffic
pavements, up to double the current data sources in ASAIS by FY17.
standard of 20 years, will prOVide cost . Deve|op performance data models
savings to the AIP by reducing lifecycle (Age-DL and Traffic-DL) by FY18.

costs. Extended airport pavement life
also provides many green benefits, and
minimizes down time at the nation’s
busiest airports.

* Next-generation FAARFIELD program
incorporating new 40-year life design
procedures by FY22.

FY 2017-8 Accomplishments Funding Requirements
 Collect field data at DFW 18L-36R.

« Update PA40 to PAVEAIR 3.0
standard with active traffic link.

. Preliminary performance data FY 2018 FY 2019 FY 2020
analysis report 12/2017.

Funding Target
($000)
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Pavement Life Extension

. | 1y R ’
 Runway data collection. f&’ﬂ;_
— 4-year project complete. |

— Construction and
performance data on
medium- and large-hub
runway pavements.

— Field data collection.
— Current efforts focus on

filling known gaps in data. | agvor
- FAA PAVEAIR database |
development (PA40). R it
 Pavement life model
development.
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Updated Runway L

10L-28R Flexible / >20
04L-22R Flexible / >20
10-28 Flexible / >20
11L-29R Flexible / >20
10L & 10R Flexible / >50
04-22 Flexible / 40
42482 Flexible / >20
16L-34R Flexible / >20
09-27 Flexible / >30
01R-19L Rigid / >20
5R-23L Rigid / 23
16C-34C Rigid / >20
6R-24L Rigid / 26
17R-35L Rigid / 24
16R-34L Rigid / 29
17L-35R Rigid / 19
9L-27R Rigid / >20
18L-36R Rigid / 40
10R-28L Flexible / <3
5L-23R Flexible / 3
03-21 Flexible / <3
12-30 Flexible / <1
16R-34L Rigid / <3
01C-19C Rigid / <3
09-27 Rigid / <3
10R-28L Rigid / <1

Extended Pavement Life

IS

PCI/FWD / Inertial Profiler &
SurPro

PCI/FWD / Inertial Profiler

PCI/FWD / Inertial Profiler &
SurPro
Yes
No

No

No
PCI/FWD / Inertial Profiler &
SurPro
Yes

PCI/FWD / Inertial Profiler
PCI/FWD / Inertial Profiler &
SurPro
No
No
No
PCI/FWD / Inertial Profiler &
SurPro

No
YES
YES

Inertial Profiler
PCI/FWD / Inertial Profiler &
SurPro
Yes
PCI/FWD / Inertial Profiler &
SurPro

PCI/FWD / Inertial Profiler

No
No
PCI/FWD / Inertial Profiler &
SurPro

ARA

Gemini

ARA

Gemini/ARA
ARA

Field Work Completed 12/2015

Gemini
ARA
ARA Field Work completed 11/2014
ARA Field Work Completed 4/2016

Gemini
Gemini

ARA
Gemini
ARA

ARA Field Work completed 11/2014

ARA Field work completed 2/23/17
ARA Field work completed 3/10/18

ARA

ARA Small Hub
Gemini/ARA

ARA

Field Work Completed 12/2015
Field work Completed 2/2015.
Material samples not obtained.

ARA Field work Completed 2/2015
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Field Data Collection — DFW

« LAX 6R-24L field data collection cancelled.

- DFW 18L-36R field data collection:
— Dec. 4-14, 2017 (PCIl & proflle data collectlon)
— March 5-8, 2018 (HWD) ¢

+ Wet-No Freeze Climate Zone
* Original construction 1972 (>45 years).

* Old PCC runway exhibiting distresses including:
joint seal damage, small patching, joint spalling,
popouts.

* Fills gaps in PCI, HWD & profile data for old PCC
runways.

+ Coordinated site visit with DFW Operations.
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PA40 Status — August 2017

March 21, 2018

PA40 Database Status, March 1, 2018
General L ! _
Extended Life
. Inventory Waork PCl - .

Airport Runway Design Traffic FWD Lab Test Grooving Profile
ATL 9L-27R X X X = X = X X
BOS 4L-22R X X X = X = X X
BWI 10-28 X X X X X X X X
CMH 10L-28R X X X X X X X X
CMH 10R-28L X X X X X = = X
DCA 115 X X [ x ] X - - - -
DEN 17L-35R X X X = = = = =
DFW 18L-36R X X X = = X X
FLL 10R-28L X X X X X X X X
G50 5L-23R X X X X X X X
IAD 1R-15L X X X X X X
IAD 1c-158C X X = = = =
1AH 927 X X X = = -
IND 5R-23L X X X X X X
LAX 6R-24L X X = = = =
LGA 4-22 X X X = = = =
MCl 9-27 X X X X X X X X
MCO 17R-35L X X X X = = = =
MIA 12-30 X X X = X = X X
ORD 10C-28C X X [ X X X X X
SEA 16R-34L X X X X X - X X
SEA 16C-34C X X X = X = =
SFO 10L-28R X X X = = = = =
SFO 10R-28L X X X = = = = =
SLC 16l-34R X X X X X - X X
SLC 16R-34L X X X X X = X X
TUS 11L-29R X X X = X X X X

Legend

X Data

- No Data
Information is missing or incorrect in PA40
Some information is missing or incorrect in PA40

Data is present in PA40, but not yet checked for accuracy against the source data | |

Information is uploaded (where appropriate) & checked/spot-checked against source file w/ source file back-up where applicable

Import files have been prepared for future batch upload

Delete from PA40

*Missing complete source file for upload, check or correction

Extended Pavement Life

Federal Aviation
Administration




PA40 Traffic Data Integration

Traffic: PA40 Query Diagram

« Search runway usage R

| Inspection Input : — : T
data b . i Inspection Input : First it uses ConstructionDate as getuo;krnput NVARCHAR(S) ,
: " H ranchInput NVARCHAR(10),
y. | @InpectionIp INT i Startinput. @sectionInput NVARCHAR(S),

o @startInput DATETIME,
If LastWorkDate is different from @EndInput DATETIME,

Ai rcraft t e ; AT ConstructionDate then it will call the 9A1rcraft1nput N\mR(H-\R(4)
yp . blcantfll ol function again using LastWorkDateas | » """ X

L

Filter by Input |

InspectionID INT, — Startinput -
SectionID INT, -
— Runway end S - - Lo
- { #locationMatch Table > (see next page)

. Network NVARCHAR(S),

Arrival or departure event. === | St ;x

SectionID INT,

! InspectionDate DATETIME, Results Object
BranchID INT, | ConstructionDate DATETIME, . L g
Name NVARCHAR(100), LastWorkDate DATETIME i i i
M . { 1 D i | #AgData Table
 Designed to return i | oe—
L patastart DATE, 1 i Alrcraft NVARCHAR(4
1 DataEnd DATE, i i Arrivals INT,
Branch Table

DataEnd DATE
NetworkID INT, DaysData INT,
Wor a e . Network NVARCHAR(1@8@ RecordType NVARCHAR(S)

ggns;lraf-f'g Table ‘

- H DaysData INT ! | Departures INT
L TraffickeyTable | T
runway traific since.
NetworkID INT, TraffickeyID INT,
BRANCH NVARCHAR (109 InspectionID INT
H . RequestedStart DATETIME,
— Construction or major

Network Table Datastart DATE,

— Previous inspection date. |

WorkTrackingID INT,
SectionID INT, TraffickeyID INT,
DateTime DATETIME Aircraft NVARCHAR(4),

« Access threaded track s
data (TTD) via NPN
shared services.

TrafficDatalID INT,

Filter by Most
Recent
\
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PA40 Updates

 PA40 deployed in PAVEAIR 3.0 code base.
« January 2018 updates:

— Added traffic link filters, SQL command information, and
examples to the traffic link.

— Added units added to the header rows of the lab data tables.

— Updated BWI section names to be consistent with the BWI
database.

— Updated FWD offset information.
— Added DFW data (PClI, profile, groove).

« Additional updates in March 2018:
— Add DFW data (HWD) & SLC lab test.
— Code base update.
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PA40 Updates — Traffic Lin

‘ A== =
/[ padOfas.gov/Trafficaspx % \\
< C {} | @ padi.faa.gov/Traffic.aspx g

S Apps FAA Tech Center 4 Autodesk - Signln [} RPA & BudgetMgm: [ ASIAS Main Menu @ My OPF: BRILL, DAY 3a MyFAA Home

S a m p I e q u e ry Home Inventory Work PCl Prediction Modeling Condition Analysis M&R Reports Maps Tools
returns all arrivals
and departures of i v

Branch:

B787-8 aircraft on -

Start Date

7112016 The earliest date that data is available is 6/1/2014
DFW RWY 18L-36R

End Date:

= 7131/2016 The latest date that data is available is 8/28/2016
durlng JUIy 2016- Aircraft = 'B788'

Show Help

Extended Life Logout Member Area Help

Filter

®=Both 18L 36R

Run Query

Aircraft Amivals Departures

N
—>

Data shown represents 31 days of data between 7/1/2016 and 7/31/2016 (100.0% complete between requested dates 7/1/2016 and 7/31/2016).

B73838 28 7
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Serviceability Level Concept

100

Serviceability Level SL

March 21, 2018

Time

Extended Pavement Life

Points A and B represent
rehabilitations to restore
serviceability.

Points C and D represent
“end of serviceability.”

Point D also represents
“end of life” if:

Pr(t, , >1)<p

Goal: find components of
SL, and parameters SL,, p
such that “end of life”
agrees with LCCA-based
decision to reconstruct.

)> - -
=\ Federal Aviation



Schematic for Generalizing
Design Procedures

Inputs:
* Everything to the left,
¢ Structural Layers plus ...
¢ Subgrade Strength . Dl':sign'Perio.d,J'Age
¢ Aircraft Traffic * gl'Tﬁhﬁ'ctRe.gllo; i
* 50| aterial Froperties
¢ C'?r!crem Strength * Maintenance Data
(rigid) + Feature Type (runway,
apron, etc.)
¥
Current Extended Life
FAARFIELD Design Procedures
Qutputs:
¢ Passes to structural
failure, plus ...
e P »
asses to . ¢ Structural Index 5L
structural failure * Functional Index Sy,
¢ Specific index values
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Performance Modeling Framework

* Interim Report:
Performance Model
Development for
Extended Airport
Pavement Life,
December 2017.

- Establish analytical
framework for model
development.

* Analyze data from 28
runways in PA40.

March 21, 2018 Extended Pavement Life

\ g%%ﬂc?%#& Inc.

ARA-TR-15- D077, 00027

PERFORMANCE MODEL DEVELOPMENT FOR EXTENDED
ATIRPORT PAVEMENT LIFE

INTERIM TECHNICAL REPORT

Prepared for:

CSRA=

Prepared by:

Applied Research Associates, Inc.
Mid-A tlantic Division

2628 Fire Road, Suite 300
Egg Harbor Township, NJ 08234

ve
Performance Model Development




7-Step Analytic Procedure for
Performance Model Development

1. Identify dates of major rehabilitation or reconstruction.
. Assume pavement undergoing major rehabilitation is at or below the
lower serviceability threshold SL, .
2. Calculate functional age for section.

. Defined as the age counted from either the construction date of date
of last major rehabilitation.

. Assume that any major rehab resets to “perfect” condition.

3. Create regression models: ‘\ ‘\ ‘\

Roughness‘ / '\'\ir(oove [
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7-Step Analytic Procedure for
Performance Model Development (cont.)

4. Estimate missing condition indexes.

. Estimate condition of pavement at time of rehabilitation using condition
analysis tools in PAVEAIR.

. Estimate any missing condition indexes.
5. Create pavement condition matrixes from PA40 database.

. Records associated with estimated conditions at time of rehab are
assigned “unserviceable” value.

. Others assigned “serviceable.”
6. Develop serviceability level (SL) index.

. Based on a binary logistic regression model (“logit”).

. Find probability of section being unserviceable given condition indexes.
7. Establish SL thresholds for unserviceable pavements.

. |dentify the threshold value that maximizes correct classification.

<<:‘Js‘L AV,
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Initial Performance Model Development
Based on PA40 Data (Flexible)

100 si
5 o) R2=0.7166 _ o* & 3 <l = %Z_OES% il i vt
2 "o gt 4 - I.’T‘:?‘:‘:,
” i . 2 * s "
S| 51
g L o R=0.6987 "
R?=0.7737 Mw#g& \W 3;; P ﬁ] i ; :
:.:) ; %{‘: o 20 ---...-_--..‘.-5.5‘ ..........
. :?‘ i’;.?:‘d?_ i I
StraightEdge % Gﬂroove wid.;:.h or dept; less thar.1 1/8 I
PCI 65 82% 64%
FOD 65 83% 63%
SCI 85 91% 42%
Straightedge 0.2in 80% 71%
Grooves 40% < 7 69% 79%
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Logit Model Analysis

FLEXIBLE RIGID

ROC Curve ROC Curve
10 S : 10
% . OPTIMAL
o OPTIMAL
o 0.6 -
2 § E ne
2E 2
0 s G
O ¥ o4 e
o
()
E 029 0.2
|_
0o T T T T : 0.0 T T T T
00 02 04 06 08 10 .-aw H oo 0.2 0.4 06 0.8 1.0
1-specificiy - @lS@ Positive Raté 1- Specificity
T . E A} .
SL, = 65 gives the optimal Predicted i | SL, =95 gives the optimal Predicted
separation between Serviceable? Percent | | | SeParation between Serviceable? Percent
serviceable and non- C : | serviceable and non- C
. Yes No orrect |: . Yes No orrect
serviceable pavements. : | serviceable pavements.
Observed Serviceable? Yes 1236 175 87.6 Ob d | Serviceable? Yes 1182 374 76
H H serve H
No 100 395 79.8 : No 9 47 83.9
Overall Percentage 85.6 Overall Percentage 76.2
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Planned Work

+ Extend regression models to include traffic
history and climate cycles as independent
variables (in addition to functional age).

* Incorporate new FAA airport roughness
index.

« Re-evaluate alternate structural indexes
(based on HWD) with additional data.
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