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Pavement Condition Index

- FAA PAVEAIR uses the procedures PCl
documented in ASTM D5340 to calculate 100
PCI. 85

— Quantify airport pavement condition based on visual
inspection on the surface. 70

Fair

— Numerical rating of pavement condition (0-100).
— Does not quantify roughness, structural capacity, friction

Poor
or surface texture.
* Originally developed by the US Army Corps Ve P
of Engineers for airport pavements.

« Embeds the division of the airport pavement Serious
inventory according to the
network/branch/section hierarchy.

Failed

7 February 2024 APMS Concepts - PAVEAIR ) Federal Aviation

Administration




APMS Pavement Hierarchy

* Network
—  High-level grouping of an organization’s pavements NSNS e & ] p:
for the purposes of maintenance and repair planning Y G
—  Examples: Ohio State University Airport, LGA Airport
« Branch

— ldentifiable area of a pavement network having a
distinct function

—  Examples: Runway 9L, Taxiway D, Apron eff s ¢

L] Aﬂol'is:enl Unit = Jail
- Section .

—  Subdivision of a branch with uniform construction, e
maintenance, usage, condition, traffic volume, and
load intensity conditions

— Example: Section A (Runway 32 end to 3,013' west)

Tern_qmai‘ T
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Pavement Condition Survey
Inspection Process

« ASTM D 5340-23 (Airports) and ASTM D 6433-23 (Roads & Parking)

— Provide step-by-step procedure for identifying distresses, filling out survey
forms, and calculating section PCI.

* Create Sample Units

— Divide pavement sections into Sample Units for inspection.
 Determine the Number of Sample Units

— Calculate the minimum number of sample units that must be inspected.
« Record Distresses

— Condition Survey Forms
 Enter Inspection Data

— Enter inspection data into FAA PAVEAIR'’s Update Inspection module.
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Updated ASTM Standards

FAA PAVEAIR reflects current distress definitions in
ASTM D5340-23 and ASTM D6433-23.

ASTM D6433-23 — Standard Practice for Roads and Parking Lots Pavement Condition Index Surveys

Surface Type Old Distress New Distress (6433-10 and newer)

i ) 19. Raveling
Asphalt 19. Weathering / Raveling .
20. Weathering

ASTM D5340-23 — Standard Practice for Airport Pavement Condition Index Surveys

Surface Type Old Distress New Distress (5340-12 and newer)

. . 12. Raveling
Asphalt 12. Weathering / Raveling .
17. Weathering

Surface Type Old Distress New Distress (5340-12 and newer

10. Scaling / Map Crack / Crazin
10. Scaling / Map Crack / Crazing g'f é . / E
16. Alkali Silica Reaction (ASR)
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Types of Distresses (Airports)

Distress Codes (AC) Distress Codes (PCC)

1. Alligator Cracking 1. Blow up Rutting (High Severity)
2. Bleeding 2. CornerBreak

3. Block Cracking 3. Long / Trans / Diagonal Crack

4. Corrugation 4. Durability “D” Crack

5. Depression 5. Joint Seal Damage

6. Jet Blast 6. Patching (Small)

7. Joint Reflection (PCC) 7. Patching (Large) and Utility Cut

8. Long. & Trans. Cracking 8. Popouts

9. Oil Spillage 9. Pumping

10 Patching 10. Scaling / Map Crack / Crazing

11. Polished Aggregate 11. Settlement / Fault : 7

12. Ravgllng 12. Sha!ttered Slab Alligator Cracking

13. Rutting 13. Shrinkage Crack (Medium Severity)

14. Shoving from PCC 14. Spalling-Joints

15. Slippage Cracking 15. Spalling-Corner

16. Swell 16. Alkali Silica Reaction (ASR)

17. Weathering Patching (Small)
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Distress Guide

& About
 User Interface
 Regutration
 Inventory Module
 Work Module
« PCI Hodule
 Prediction Modehng Module
+ Condttron Analysis Module
“ MAR (Maintenance and Repair) Mol
& Reports Module
& Maps Module
 Tools Module
“ Member Area
« Appendix
1L Distress Guide
(L) airfield Distresses (AC)
W Allgator Cracking (1)
W sleeding (2)
w
W Corrugation (4)
% Depression (5)
W Jet-Blast (6)
W Joint Reflection Cracking (7]
W Longitudinal / Transverse
W Oil Spilage (9)
% Patching (10)
W Polished Aggregate (11)
© Raveling (12)
& Rutting (13)
¥ Shoving (14)
W Shipoage Cracking (15)
© Swelling (16)
© Westhering (17)
& sirfield Distresses (PCC)
“ Rosdway Destresses (AC)
& Rosdway Distresses (PCC)

Distress Guide > Airfield Distresses (AC)

Block Cracking (3)

Description

Block cracks are interconnected cracks that divide the pavement into appraximately
rectangular pieces. The blocks may range in size from appraximately 1 by 1 ft. to 10 ft. by
10 ft. (0.3 by 0.3 m to 3 by 3 m). Block cracking is caused mainly by shrinkage of the AC
and daily temperature cycling (that result in daily stress/strain cyciing). It is not load
associated. The occurrence of block cracking usually indicates that the asphait has
hardened significantly. Block cracking normally occurs over a large portion of pavement
area, but sometimes will occur only in non-traffic areas. This type of distress differs from
alligator cracking in that the aligator cracks form smaller, many-sided places with sharp
angles. Also unkike block cracks, aligator cracks are caused by repeated traffic loadings and
are, therefore, located only in traffic areas (that is, wheel paths)

Severity Levels

L - Blocks are defined by cracks that
are non-spalled (sides of the crack are
vertical) or lightly spalled, causing no
FOD potential. Non-filed cracks have '/4
in. (6 mm) or less mean width and filed
cracks have filer In satisfactory
condition. Blocks are well defined by
cracks that are severely spalled, causing
a definite FOD potential

M - Blocks are defined by either: filed or
non- filed cracks that are moderately
spalied (some FOD potential); non
cracks that are not spalled or have only
minor spalling (some FOD potentia), but
have a mean width greater than
approximately /4 in. (6 mm); or filled
cracks graater than /4 in. that are not
spalled or have only minor spalling (some
FOD potential), but have filer In
unsatisfactory condition

M - Blocks are well defined by cracks
that are seversly spalled, causing 2

[ February 2024
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Part of FAA PAVEAIR
“Help”

High resolution color
pictures

Shows distresses at high,
medium, and low

Explains how to properly

measure each distress
ndex.html

https://faapaveair.faa.qov/Help/
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Create Sample Units

= - . - UFC 3-260-16
Divide pavement sections into 3 Fobruary 2013

Figure 2-1 Example Division of a Jointed Rigid Pavement Section into Sample

sample units for inspection: Units o 20 iabs

« Asphalt - Subdivide into sample
units consisting of 464.5 m? (5,000 :

3
~_

ft?) of contiguous area (186 m?) I \
« Concrete — Subdivide into sample ST | <R | < g
units conSiSting Of 20 contiguous Figure 2-2 Example Division of a Flexible Pavement Section into Sample Units
slabs (¥8 slabs) ap L .l
e ——r—

SECTION DIMENSION = 50 X 2500 FT

SAMPLE UNIT = 50 X 100 FT

NUMBER OF SAMPLE UNITS = 25

Administration
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Determine Number of Sample Units

« Total Sampling
— Total sampling is desirable for project analysis

— May not be feasible for routine management due to manpower, funds,
and time required.

« Partial Sampling

— Calculate the minimum number of random sample units n that must be

surveyed to obtain a 95% confidence level.

2
— Com pute — Ns Where: e = acceptable error in estimating section PCI; £ 5
n = PCI points

2
e
((T) (N — 1) + 52) s = standard deviation of PCI from one sample

unit to another (assume 10 for AC and 15 for PCC)

N = total number of sample units in the section

Administration
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Record Distresses

AIRFIELD CONCRETE PAVEMENTS.
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

BRANCH

 Record distresses using the
procedures documented in ASTM
D5340-23 and ASTM D 6433-23 :
— Divide pavements into sample units " f::;‘:.‘
—  Perform condition survey of sample units e e

— Record distresses, severity, and quantity on
survey data sheets

* Print survey data sheets from FAA
PAVEAIR’s Update Inspections
Module

— Distresses for Asphalt Pavements
— Distresses for Concrete Pavements

« Enter in PMP software.

Administration
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Home Inventory Work PCl Prediction Modeling Condition Analysis M&R Reports Maps Tools Auxiliary Tab Logout MemberArea Help

FAA PAVEAIR Current Database: Denver2019E70

Welcome to FAA PAVEAIR FAA

FAA PAVEAIR is a public, web-based application designed to assist organizations in the
evaluation, management, and maintenance of their pavement networks. PAVEAIR is
designed to fulfill the requirements of an Airport Pavement Management System as
identified in Advisory Circular (AC) 150/5380-78. PCI calculations performed per ASTM
D5340-20 or D6433-20, as appropriate

Databases:

Use the "Select a Database” button below to
select a database. You will need to login to
access your user databases. Public

databases are read-only.
The FAAs pleased to announce the release of FAA PAVEAIR v3.7 3. This version

includes bug Tixes. Select a Database

Questions concerning the application or data can be addressed o Qingge Jia, FAA
PAVEAIR program manager. at gingge jia@faa gov.

Details on the improvements made to FAA PAVEAIR are available in the Change Log.
For news and upcoming events, please visit the News and Events page

FAA PAVEAIR Version 3.7.3 build 2023.10.03 - View Change Log

FAA for... Aeronautical Navigation  Our Safety Culture Stay Connected
Pilots Products FAA Mission Facebook

Mechan SRR The Foundation of Everything We Do Twitter

Other Aviation Professionals AlportFacility Directory (¢-AfFD) YouTube

Travelers National Flight Data Center (NFDG) : PR, Subseribe

T G S——————— Regulations & Guidelines

Ai s)—current only  Visit FAA Mobile
Handbooks & Manuals NextGen Information i irecti s)  Historical

Aircraft NexiGen Federal Aviation Regulations (FAR)

Aviation Orders & Notices

PMP Software

https://[faapaveair.faa.qov/

' Administration
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PMP Software

 Software that fulfills the
requirements of an airport PMP  mscr——m
as defined in AC 150/5380-7B: i i o et e PR

- - Use Standard Curve Degrades 3 points per Year
foptinin udih Heapch.Lexsl Use Standard Curve Degrades 4 points per Year

— Pavement inventory —
— PMP pavement inspection e

schedule e ES=E==
— Record keeping/database S i |

— N

— Information retrieval RS A TS

Year

« EXxisting software options are:

T WNetwork | Branch | Secton | Activity
—_— PAV E RTM Demonstration APRON 01 10-22-1986 Inspection 100 |0 150000 fi*
Demonstration APRON 01 10-22-1987 Interpolation 96 1 150000 it
Demonstration APRON 01 10-22-1988 Interpolation 91 2 150000 ft
- FAA PAV EAI R Demonstration APRON 01 06-01-1989 Inspection 88 3 150000 ft
Demonstration APRON 01 06-01-1990 Interpolation 86 4 150000 fi:
5 150000 ft

_ Oth e r Softwa re (e ] g ., I n _ h O u Se ) Demonstration APRON o1 06-01-1991 Interpolation 83
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PAVER™ and FAA PAVEAIR

PAVER™ — Current version 7.1 FAA PAVEAIR version 3.7.3
« Developed by the US Army ERDC Developed by FAA.

Construction Engineering « Available at:
Research Laboratory (CERL). https://faapaveair.faa.gov/

« Available at: - Web-based software application;
https://paver.colostate.edu/ access from anywhere.

* Licensed as a desktop application .  Qption for self-hosted website
(single install or networked). (local network install).

* License fee: minimum USD$1000 - Publicly available & free to use.

(+ USD$650 annual renewal).

7 February 2024 APMS Concepts - PAVEAIR  Federal Aviation
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About FAA PAVEAIR

« Airport Pavement Management
System
— Publicly available and free to use.

— Source code available.

https://faapaveair.faa.gov/

\%\ Federal Aviation

Administration

- Data Can be made public, private, Or Home Inventory Work PCl Prediction Modeling Condition Analysis M&R Reports Maps Tools Login

shared.

— Meets requirement for PMP software in
AC 150/5380-7B.

«  Web-based
— Access via internet or company intranet.
— Multi-user.
— No software to install.
* Regional Settings
— English / Metric
— Multiple Languages

7 February 2024 APMS Concepts - PAVEAIR

FAA PAVEAIR Please choose a database

Welcome to FAA PAVEAIR

FAA PAVEAIR is a public, web-based application designed to assist erganizations in
the t, and of their pavement networks
PAVEAIR is designed to fulfill the requirements of an Airport Pavement Management
System as identified in Advisory Circular (AC) 150/5380-78. PCI calculations
performed per ASTM D5340-20 or D5433-20, as appropriate.

The FAA is pleased to announce the release of FAA PAVEAIR v3.6.3. This version
includes the addition of the Admin Dashboard

Questions concerning the application or data can be acdressed to Qingge Jia, FAA
PAVEAIR program manager, at qingge jia@faa gov.
Details on the improvements made to FAA PAVEAIR are available in the Change

Log
For news and upcoming events, please visit the News and Events page.

FAA PAVEAIR Version 3.6.3 Build 2022 6 30 View Change Log

[ ederal Aviation
/5 Administration

Databases:

Use the "Select a Database"” button below fo select

a database. You will need to login to access your

user databases. Public databases are read-only.
Select a Database

Member Area  Help




History of FAA PAVEAIR

PAVER PMS Public Law 103-305 FAA PAVEAIR FAA

In 1968, CERL begins Requires an airport February 2011, PAVEA|R PAVEAIR
development of a agency to show that FAA releases a May 2016, October
mainframe PMS for it has an effective beta of FAA FAA 2022, FAA
the DOD. The first PMS in place to be PAVEAIR, a public releases releases
version is completed eligible for federal web-based APMS FAA FAA

in 1972. funding. PAVEAIR PAVEAIR

2.6. 3.7.
4 4 4 4 l

1968 1985 1995 2004 2011 2012 2016 2017 2022
& & & o

MicroPAVER APMS Systems in Use ~ FAA PAVEAIR FAA PAVEAIR

In 1985, the FAA funds CERLto By 2004, 84% of state ~ June 2012, FAA October 2017, FAA

develop a microcomputer aviation agencies in releases FAA PAVEAIR  rejeases FAA PAVEAIR
version of PAVER, named the US use an APMS. 2.0. 3.0.

MicroPAVER. The first version

is released in 1987. * CERL (U.S. Army Construction Engineering Research Laboratory)

7 February 2024 APMS Concepts - PAVEAIR ((®)) Federal Aviation
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7/ February 2024

FAA PAVEAIR Supports AC 150/5380-7B

Inventory
Work History
PCIl / Update Inspections
—  Calculate PCI/ SCI/FOD
— Record Condition Surveys
Prediction Modeling
—  Predict future pavement conditions
— Plot PCl vs. Age
Condition Analysis
Maintenance and Repair Planning
Reports / Maps
—  Generate reports
—  Mapping support with shapefiles
Compatibility
—  Import data from E50/E60/E65/E70 formats
—  Export data to XML (universal) format

APMS Concepts - PAVEAIR

e Advisory
U.S. Department
of Transportation

Circular

Administration

Subject: Au'pcrﬂ Pavement Management  Date: 10/10/2014 AC No: 150/5380-7B
ygram (P} Initiated by: AAS-100 Change:

1. What s the purpose of this advisory circular (AC)?

‘This advisory circular (AC) discusses the Airport Pavement Management Program (PMP)
concept, its basic essential components. and how it is used to make cost-effective decisions about
pavement maintenance and rehabilitation (M&R). The ferms “pavement management program
(PMP).” “pavement maintenance-management program (PMMP).” and “pavement management
system (PMS)” are interchangeable.

A PMP is a set of defined procedures for collecting, analyzing. maintaining, and reporting
pavement data A PMP assists airports in finding optinmm strategies for maintaining pavements
in a safe serviceable condition over a given period for the least cost. A PMP should take into
account not only inspection and condition protocols and
procedures, management and oversight of completed works, but also staff competence needs

This AC is for airport sponsors, state aviation organi: engineers, and
personnel responsible for implementing a PMP. Federally obligated airports must perform a
detailed inspection of airfield pavements at least once a year for the PMP. If a pavement
condition index (PCI) survey is performed. as sef forth in ASTM D5340, Standard Test Method
for Airport Pavement Condition Index Surveys. the frequency of the detailed inspections by PCT
surveys may be extended to three vears The PMP inspections are in addition to routine
‘maintenance inspections for operations.

2. Does this AC cancel any prior ACs?
This AC cancels AC 150/5380-7A, Aisport Pavement Management Program, dated September 1
2006

3. To whom does this AC apply?

The Federal Aviation A (FAA) the guidance in this AC. In general,
use of this AC is not mandatory. However, use of this AC is mandatory for all projects funded
with federal grant monies through the Airport Improvement Program (ATP) and with revenue
from the Passenger Facility Charges (PFC) Program  See Grant Assurance No. 11, Pavement
Preventive Maintenance, No. 34, Policies, Standards, and Specifications, and PFC Assurance No.
9, Standards and Specifications.

3\ Federal Aviation
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User Options

« FAA-Hosted Website: Unlimited Use by Public
— http://faapaveair.faa.gov
— Free to register and use
— FAA shoulders IT burden
— Users still maintain control of data

 Self-Hosted Website

— Available at http://www.airporttech.tc.faa.gov
— Support documents, setup files, source code

— Able to customize for your organizational needs

— Scalable (intranet, public)

— Data resides on your servers

7 February 2024 APMS Concepts - PAVEAIR g [ooerathvation
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User Accounts/Databases

Federal Aviation
E Administration

Registered Users can:

 Create Databases
— Enter a name & description.
— Select public or private database.

— Manually enter data; or import an existing
Paver™ database.

—  Supported import formats: €50, e6x, e70

Exit Member Area

FAA PAVEAIR : Member Area : Create Database Current Database: JIA_2017

Database Name:

Database Description:

(®@Public (Private

(@)l will enter data manually.

Exit Member Area  Logout
Create Database

FAA PAVEAIR : Member Area : Manage database Current Database: JIA_2017

Multiple databases supported

« Manage Databases

Delete database

Select a Database
JIA_2017

Refresh

[Delete DataBase:

Delete

JIA_2017

[Status: JIA_2017

ssssssssssss

Change

[Change Database Access:

JIA_2017

Allow Following Users

— Change between “public” and “private” D

— Assign access/permissions to other registered
users |

— Export database to XML

7/ February 2024

APMS Concepts - PAVEAIR
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Create a User Account and Database

(1) (2) FAA PAVEAIR : PAVEAIR Registration
User Name: e i
1. From the “Home” page, click on the Password: ko
“Register” link in the “Login” box. e e s v
2. Fill out the “User Information Form gl - .
and click “Next” g
3. Fill out the “User Name and -
Password” form. Here is where you e
will choose the username and . N
password you will use to access the
i i |______User Name and Password __|
system. The “security question” and (3) L
17 H b H N
security answer” are used in case bacsword:
you need to recover your password. Confirm Password:
Once completed, click the “Create Security Question:
User” button. Security Answer:
Previous Create User

7 February 2024 APMS Concepts - PAVEAIR y) Federal Aviation
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Create a User Account and Database

(4) User Profile and Data Management Page

4, Click on the “Create Database” link. " Ratresn

Profile Data
5. Choose a name and description for N
your database and enter it in the form. T

[For workshop participants: it is
recommended you use your last name and 5
first initial followed by “ UserDB1” as your )

& ,)'%. Federal Aviation
database name. Select “Public” and “No. | gy Administraton
will enter data manually,” then press
“Create Database.”’]

Database Description: |Database_created by user
@Public OPrivate

@I will enter data manually. Olmport a MicroPAVER e85/e60/250 file. (Olmport a MicroPAVER 70 file.

Create Database ‘

7 February 2024 APMS Concepts - PAVEAIR ))) Federal Aviation
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Importing PAVER™ Data

e Create an e65/e70 file in
PAVER™

— Paver Database Tools
e Create a new FAA PAVEAIR
database

— Select “Import a MicroPAVER
e65/e60/e55 file” or

— Select “Import a MicroPAVER
e70 file.”

7/ February 2024 APMS Concepts - PAVEAIR

Database Name: Sample_DB

Database Description

(Ol will enter data manually. @Import a MicroPAVER e65/e60/e50 file.

(Clmport a MicroPAVER e70 file.

MicroPAVER data upload

Choose a MicroPAVER €65/ €60/ €50 file

Choose File | No file chosen

Create Database

When complete, you will see the message “The database is created successfully.” Click FAA
PAVEAIR Home to select your database.

N ~s/ Administration




Language & Units

Federal Aviation
Administration

Available Languages
English

— Francais
— Espainiol

Portugués (Translation
courtesy of ALACPA)

Units
— U.S. Customary
Metric

Only need to select once

ion
n

Accueil  Inventaire Travail PCl Modéle prédictif  Analyse d'état

FAR PAVEAIR

Bienvenue a FAA PAVEAIR

FAA PAVEAIR est une application Web publigue congue pour aider les
organisalions dans [évaluation, la geslion et lenireien de leurs réseaux
de chaussées. PAVEAIR est congu pour répondre aux exigences d'un
systéme de gestion des chaussées d'aéroport tel

La FAA est heureuse dannoncer la sortie de FAA PAVEAIR v3.6.0
Cette version comprend diverses corrections de bugs, des mises  jour
des rapports ainsi que I'ajout de Ia langue Portugaise

Les questions concemant Iapplication ou les données peuvent tre
adressées 3 Qingge Jia. responsable du programme FAA PAVEAIR, 3
Fadresse suivante: aingge jia@faa.gov.

Des détails surles améliorations apportées a FAA PAVEAIR sont
disponibles dans le Journal des changements

Pour les nouvelies et les événements 3 venir, 1l vous plalt vistez le
Mouvelles ef Evénements page

FAAP.

EAIR Version 3.6.0 construire 2021.06.15 -

7/ February 2024
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L%

EetR Rapports

her le journal des modifications

Cartes  Outils  Fermer la session

Base de données actuelle Jia_NailArmstrong

gjia
Bases de données:

Utilisez le bouton “Sélectionner une base de données™ ci

dessous pour sélectionner une base de données. Vous devrez

vous connecter pour accéder 3 yos bases de données utiisateur

Les bases de données publiques sont en leclure seule.
Sélectionner une base de données |

77\ Federal Aviation
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panish User Interface

Distress Guide and Manual in Spanish

Inventario  Trabajo  PCI Informes  Mapas Herramientas  Pestafia auxi n  Zonade Miembros  Ayuda

FAA PAVEAIR : Tools Base de datos actual DallasExec

[Preferencies | Deduccion del deterioro [ Exportar base de datos

Preferencias

Unidad de visualizacién actual:  Métrico
Seleccionar las unidades de

it @ métrico Unidades inglesas
Lenguaje de pantalla actual: Espafiol
Seleccionar idioma de visualizacion: Espariol v

FAA PAVEAIR : PCI Base de datos actual DallasExec

Un condicion (PCI, SCI, FOD) de valor *-1”
indica que se ha detectado un error en los
datos de deterioro. Las causas comunes
incluyen: canfidad de deterioros mayor que
el tamafio de la unidad de muestra
combinaciones incorrectas de codigo de
deterioro y severidad, muestras marcadas
con la opcién " Sin deterioro” que si
contienen deterioros y muestras sin
deterioros que no tienen marcada la
opcion "Sin deterioro”

Red Dallas Executive v | Dallas Executive

Rama AHANG v | Hangar Apron

Seccién |01 v 01 00 00

Seccién 01 Resumen

Uso de rama Area verdadera Anchura

Superficie

Longitud

APRON PCC 3176.73 4237 7498

Seccién 01 Inspecciones

Fecha de inspeccion Muestras Inspeccionadas

Seleccionar 07/30/2001 8

Seleccionar 1110272008 8

FAA PaveAir Help

@ Inicio
W Interfaz de Usuario
Trabajando con Ia Base de Datos
@ Registro
Inventario
& Trabajo
- PCl
s Wodelo de Prediccion
Andlisis de condicion
MER (Plan de Mantenimiento y Rehabilitacion)
@ Informes
s Mapas
Herramientas
@ Area de Miembros
@ Apéndices.
@ Guia de Deterioros/Fallas
@ Deterioros/Fallas en ¢l aerddromo (AC)
@ Piel de cocodrilo (Aligator Cracking) (1)
@ Descripcion
@ Niveles de severidad
@ Forma de Medicion
i@ Exudacion (Bleeding) (2)
& Fisuramiento en Bloque (Block Cracking)
3)
@ Ondulacién/Corrugacion (Corrugation) (4)
(@ Depresion (Depression) (5)
& Erosion por chormo de turbing (Jet Blast)

(6]

@ Fisuras por reflexion de juntas (Joint
Reflection) (7)

& Fisuras longitudinales y transversales
(LongitudinalTransverse Cracking) ()

& Deterioro por Derrame de combustible
(0l Spillage) (9)

@ Bacheo/Reparaciones (Patching) (10)

& Agregado pulido (Polished Aggregate)

@ Desprendimiento de Agregados
(Raveling) (12)

@ Ahuellamiento (Rutting) (13)

& Desplazamiento/empuje (Shoving) (14)

@ Fisuras por deslizamiento/nedia luna
(Slippage Cracking) (15)

& Hinchamiento (Swelling) (16)

@ Peladura por Intemperismo (Weathering)
«an

» Search

Guia de Deterioros/Fallas / Deterioros/Fallas en el aer

drilo (Alligato

Niveles de severidad

L (Bajo) - Fisuras longitudinales muy finas
que corren paralelas entre si, sin fisuras o
con pocas fisuras interconectadas. En las
fisuras no se presentan desprendimientos de
material.

M (Mediano) - Evolucién de los niveles de
severidad bajos de “piel de cocodrilo” que
pasan a conformar un patrén o red de
juntas, con un ligero grado de
desprendimiento. El grado medio de
severidad de los deterioros de piel de
cocodrilo se define por un patrén bien
definido de juntas interconectadas, donde
todas las piezas se mantienen firmemente
en su lugar (buen entrelazado de los
agregados entre las piezas).

H (Alto) - En este nivel Ia red o patrén de
fisuras han avanzado de tal manera que las
piezas estdn bien definidas con
desprendimiento de material en sus bordes;
algunas de las piezas desprendidas se
balancean bajo el tréfico y pueden causar un
peligro potencial de FOD.
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Portuguese Interface

Inventario Trabalho PCl Modelagem de previsdo  Andlise da condigdo M&R  Relatorios Mapas Ferramentas Logout Areade Membros Ajuda

FAA PAVEAIR : Tools Banco de dados atual: TAP_Demo

Preferéncias | Dedugdo do defeito | Exportagdo de banco de dados

~ -
Preferéncias
Unidade de exibicdo atual: Métrica
Selecione as unidades de exibigdo: @ Métrica (O Unidades em inglés
Idioma de exibicdo atual: Portugués
Selecione o idioma de exibigdo: Portugués v

Translation courtesy of ALACPA
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Inventory Work PCl Prediction Modeling

Condition Analysis

FAA PAVEAIR Current Database: TAP_Demo

Welcome to FAA PAVEAIR

FAA PAVEAIR is a public, web-based application designed to assist organizations in
the evaluation, management, and maintenance of their pavement networks
PAVEAIR is designed to fulfill the requirements of an Airport Pavement Management
System as identified in Advisory Circular (AC) 150/5380-78. PCI calculations
performed per ASTM D5340-20 or D6433-20, as appropriate.

The FAAIs pleased lo announce the release of FAA PAVEAIR v3.7.2. This version
includes bug fixes

Questions concerning the application or data can be addressed fo Qingge Jia, FAA
PAVEAIR program manager, at gingge. jla@faa.gov.

Details on the improvements made to FAA PAVEAIR are available in the Change
Log.

For news and upcoming events, please visit the News and Events page

FAA PAVEAIR Version 3.7.2 build 2023.04.11 - View Change Log

M&R Reports

Maps Tools Auxiliary Tab Login Member Area

User Name

Password

[(JRemember me next time
(]

Regist
Forgot Password?

Databases:

Use the "Select a Database" button below to select

a database. You will need to login to access your

user databases. Public databases are read-only
Select a Database |

FAA PAVEAIR Features and Functions

APMS Concepts - PAVEAIR

Federal Aviation
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Primary Functions

. Inventory / Manage Pavement Inventories

. Work / Record Pavement Work Histories @ Feder Avatin

. PCIl / Update Inspections e/
—  Calculate PCI/ SCI/ FOD hme iy Work POl Prdoloniiooing Condionesiols NOR foperts e Toow Logh Memborion Holp
—  Record Condition Surveys

. Prediction Modeling AR PAVEATR

—  Predict future pavement conditions

—  PlotPClvs. Age Welcome to FAA PAVEAIR

. Condition Analysis
—  Provides projections about the viability of pavements oo mrogmne, st ae o bos pvrtots VAR | D
. Maintenance and Repair Planning o
. Reports / Maps Databases

—  Generate reports
—  Mapping support with shapefiles
. Compatibility
—  Import data from MicroPAVER(e60, e65)
—  Export data to XML

Use the "Select a Database" bution below

nis made to FAA PAVEAIR are avaiable in the Ch

s, please visit the News and Events page

Select a Database
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Mobile Data Entry

« Works on any internet-enabled

Example Using iPhone 6 plus

[ PaveAir Mobile Inspection [}
Tnspection (o) 7.

mobile device.

— Expensive Windows tablets not
needed.

— iPhone and Android compatible.
« System automatically detects

mobile users and switches to
mobile interface.

« Data entered in real time and

immediately available to all users. 5o ity 0 s D

— No synchronization required before or
after survey.

— PCl results immediately available to
inspector.

o ——

[) Pavedir Mobie Lo )
~

b

414 X 736 - iPhone 6 plus

7/ February 2024 APMS Concepts - PAVEAIR
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Prediction Modeling Capability

 FAA prediction modeling library e ——

Model Name FAA_Runway_PCC 7\'\
bad

— FAA-developed models. Fax A s

Allow Public Access FAA_PCC_APRON

User FAA_RUNWAY_AC

.
— Models for runway, taxiway, apron; G
Note: Only registered users can cn FAA:TAX\\.-’-JAY:F'CC the model owner can make

asphalt (AC), concrete (PCC). ey K50

Sample_May_2016_Seminar || _
Saved Curve | Database Select || Collect Model Data | Review Modell TAP 20170802A 15| Recalculate Model | Model Assignment

* Build a family curve from: e T—

TAP_FRAPORT

TAP MD | aa
— User-owned databases; S Blstaglotis
i300 8] 1apo01706268 Blekiiytat ot
vy TAP20170626C aa A

— Databases to which user has read- o T -':: oe MRS RS gt
only privileges; and . IR E O I —
— Public databases. .

Equation and Status:

o PCI, FOD, SCI versus Age ¥=+100-2.8615x+0.084889x 2-0.00082989x3

Mean Error: -0.022536
Absolute Error: 13669

« Option to define critical PCI i

R-Squared: 0.76132

(d efa u It 60) Critical PCL: 55
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User-Defined Indexes

* Define a custom index based on PCI distresses.

FAA PAVEAIR : Member Area : Update User Defined Index

» Select the distress/severity combinations that
co ntri bute . o Owner User Defined Index Name User Defined Index Desc DecreaseWithTime, Update Index Copy

5 tparsens | Sample_Index Samplelndex Mo hd Update Cancel Copy
10 faa FOD Index FOD for Safety No Edit Copy
. o
11 f: STaff E I M Edit Copy
« Share with specific databases. as = xampe ; ‘ oy
21 hpurcell TestFOD Yes Edit Copy
30 eduah Crackindex Describes Cracking Yes Edit Copy
[l Select
Federal Aviation USACE] Use Catego JASTM| Distress Severit Select or Database or
Administration Code 99 1 code|  Description ¥ | Deselect Deselect
All All
1 Roadway/Parking 1 ALLIGATOR CR Low [ ] ASU_Test_AZ
Exit Member Area  Logout 1 Roadway/Parking 1  ALLUGATOR CR  Medium ] ASU_Test_vT
1 Roadway/Parking 1  ALLUGATORCR  High ] Kenltucky
2  Roadway/Parking 2 EBLEEDING Low |7 LGA_2019_TAP
FAA PAVEAIR : Member Area : Update User Defined Index 2 RosdwaylParking 2 BLEEDING Medium [ ] NAPTE
2  Roadway/Parking 2 ELEEDING High | | oLvz2019
- 3 Roadway/Parking 3 BLOCK CR Low |_ PAR_CID2011
D Qwner User Defined Index Name User Defined Index Desc DecreaseWithTime Update Index Copy 3 RoadwayParking 3 BLOCK CR Medium |— PAR_CO2012
5  tparsons Sample_Index Sample Index No Edit D.e\ete Copy 3 RoadwayParking 3 BLOCK CR High O TAP Demo -
10 faa FOD Index FOD for Safety No Edit Copy 4 Roadway/Parking 4 BUMPS/SAGS Low |—
f it ' . "
i S Example No Edit Cony 4 RoadwayParking 4  BUMPS/SAGS  Medum [ | Selleclt o
= pesl IsstoD es 51 Copy 4  Roadway/Parking 4  BUMPS/SAGS  High O User Name Deselact
30 eduah Crackindex Describes Cracking Yes Edit Copy 5 RoadwayParking 5 CORRUGATION Low |— Al
New UDI Name New UDI Description [EEERER I L 5 RosdwayParking 5 CORRUGATION Medum | | T 0
— ms J
Ho 5  Roadway/Parking 5 CORRUGATION  High [ 1178031207 0
Add way/Parki " B - =
J & Roadway/Parking &  DEPRESSION Low |7 1298ar |
6  Roadway/Parking 6 DEPRESSION Medium | 1steall [ 1
6 Roadway/Parking 6 DEPRESSION High | 2022585461 |—
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Distress Deduct Curves

* Digitized distress
deduct values.

* Digitized curves.

— Curve data provided . =
in tabular and

Distress Deduct Curves

@airfield AC

(ORoad PCC

AAAAAAAAAAAAAAAAAA

— Can be implemented —

easily in other

programs.
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Maintenance and Repair (M&R) Planning

Scope
Timing
Plan Mode
—  Critical PCI Method

—  Minimum Condition
— Consequence of Local Repair

Policies
— Apply Inflation Rate
— Apply Policy in First Year
—  Global

M&R Data

Federal Aviation
Administration

Home M&R Management M&R Tables

M&R Reports  Help

FAA PAVEAIR : M&R Management
Create New M&R

M&R Type

) Consequence of Local Repair
(O Minimum Condition
O Critical PCI

Select Existing M&R

Consequence of Local Repair  Minimum Condition  Critical PCI  M&R Family

M&R:259:TestMinConditionNA1:

Use Database M&R Name

DallasExec b

Create

[ select [ Delete | Name Database Name M&R Type CreateDate
. . Selecl  Delete LGA_CLRTest1 LGA Consequence of Local Repair  8/12/2020
— Applled POIICy Consequence Select  Delete TestMinConditionNA1 NeilArmstrong Minimum Condition  8/13/2020
Select  Delete TestCritPCINA NeilArmstrong Critical PCI 1/25/2021
— App“ed Po“cy Details Select  Delete LGAMC LGA Minimum Condition  6/20/2021
select  Delete DemoCPC DEMO Critical PCI 4/29/2022
Select  Delete DenverCRCI Denver2019E70 Critical PCI 10/28/2022

— Inventory Info

Federal Aviation
Administration
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ustomizable M&R Settings

.
FAA PAVEAIR : M&R Consequence of Local Repair M&R:255:LGA_CLRTestl:LGA

* Localized M&R

ocalize Open Exsing R

M&R Name Database M&R Type
-_— POI I Cy LGA_CLRTest1 ~ LGA ConsequenceOflocalRepair
Open
— Work Type / Cost

_ Work Conseq uence (] Use Assigned M&R Families for Cost and Policies

Localized
° G I Obal M &R policy < Critical LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) v Edit Factor [ 1.00 Factor must be between .01 and 100000000.00
Cost by WorkType Default Cost by Work Type v Edit
- POIICy policy > Critical [LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) v] Edit Factor [1.00 Factor must be between .01 and 100000000.00
Cost by WorkType Default Cost by Work Type v Edit

b M aj O r M & R Policy Consequence Localized Policy Consequence (Default) ~ || Edit |
—  Minimum Condition
_ Branch Use Priority FAA PAVEAIR : M&R Tables M&R:259:LGA_CLRTest1:

Edit Localized M&R Edit Major M&R
. . . Localized Policy Minimum Condition
- S e Ctl O n Ra n k P rl 0 rl ty Localized Work Type / Cost Branch Use Priority
Localized Work Conseguence Section Rank Priority

—  Major M&R Priority s
« Cost by Condition P concon s
— Cost by Condition Buigel
~  Budget P
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Supported M&R Types

Critical PCI Range

«  Critical PCI Method
—  Critical PCI = PCI value after which a pavement deteriorates rapidly. N
—  Usually between a PCI number of 55-70. o] “1
—  More economical to maintain pavements above than below the critical PCI. “
—  Cost of applying localized preventive maintenance increases significantly. 2 |

*  Minimum Condition 0

0 5 10 15 20 25 30

—  Only concerned with the Major M&R required to maintain a minimum PCI.
—  Major M&R: Any overlay or other major work that results in a PCl of 100.
—  Select the lowest pavement condition that is allowed for each pavement rank.
—  Prioritize the Maintenance and Repair plan to reflect the choice of “Minimum
Condition” as the variable for decision making in regard to future work.
« Consequence of Local Repair

—  Calculates the cost and resulting condition from the immediate implementation
of local maintenance and repair.

— MA&R actions are based on current distresses and their severity.
—  Consider this plan mode for pavements above Critical PCI.

Age in Years

7 February 2024 APMS Concepts - PAVEAIR ~ ({@)) Federal Aviation
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M&R Comparison

« Compare cost and resulting condition of multiple M&R plans.
« Tabular and graphical format.

Compare effects of a $1 million and $5 million M&R budget:

Select Plans | Compare Variables | Plan Results .Vlir. Chart || Plan Summany.
& Soli s T TR iivsiart ———— Select Plans | Compare Variables || Plan Results | View Chart | Plan Summary
Plan Info Beginning of Plan End of Plan
< h oft D b O € Page Width v & = Plan : fixedimm
Year 2023 2028
Total Cost & Weighted Average PCI Bel 29 19
Plan : fixedSmm
$30,000,000.00 100 Year 2023 2028
90 PCI 29 78
$25,000,000.00 — —_— %
J_ — I S 70 Plan Parameter Cost Area (ft*) Number of Sections
$20,000,000.00 Plan - fixedimm
B 60 Stop Gap Funded 1,637,823.50 2,911,700.77 17
§ $15,000,000.00 so O Preventive Funded 370,021.17 4412,754.29 40
40 Global Funded 7222250 1,114,043.79 14
$10,000,000.00 20 Major Funded 2,519,793.04 437,498.15 1
Total Funded 4,599,860 30 441275429 40
$5,000,000.00 20 Last Year Unfunded 0.00 0.00 0
E 10 Plan : fixed5mm
s Stop Gap Funded 1,207,408.83 1,794,514.97 9
Preventive Funded 389,471.81 4,412,754.29 40
2023 2024 2025 2026 2027 2028 Global Funded 79,778.06 1,082,543 53 13
Year Major Funded 8,852,638 31 1554,683.95 19
Total Funded 10,529,297.01 441275429 40
Hlan Last Year Unfunded 0.00 0.00 0
—— fixed5Smm [ZZ7] Backlog [l Funded —— fixedimm [ Backiog [l Funded
Export to Excel |
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GIS Mapping Capabilities

Database Locations Zoom to Shapefiles

ALBERTA : MANITORA ’ y / - Download Shapefile
i : e T Sellct Colar Layer

ASKATCHEWAN . Datsbase CoOwmer : Ora

® sorsce

‘Datshase Read Only Access

‘Public Datsbase
® Erncn e
® ¢ Assi
ORTH DAKOTA Family Assignment
® pavement Aze
® irex Weighted Branch BCT

¢ . ‘. ; 7
OREGON ! g 4 @ rea Weighted Network BCT

ALBEAMA
SISSIPPI____GEOR

FLORIDA
Nassau
L

Havana
8
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Aerial Photography for GIS

Free to user.

PAVEAIR detects if shapefiles are georeferenced and
automatically puts them in the correct location.

A\.

i) <. )

7 %
- -
D

3\ 4

v a Fawnniiug,
g

© 2020 Microsokt Corporaion 2010 DighalGiobe @CNES (2019) Distridarizn 87 DS S RO HERE

Branch Use and PCI maps on aerial
photography background
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Reporting Capabilities
* Graphical Summary

- Standard Reports Reports (customizable)

FAA PAVEAIR : Reports

Current Database:

LGA_2019_TAP

FAA PAVEAIR : Reports

Current Database: TAP_Demo

 Standard Reports § Graphical Summany Reports
Standard Reports | Graphical and Tabular Reports.
Branch Condition Report
T — Pavenent Dabsse: Demasc w2
= LGA_2019_TAP ] R | | | e | Database Select | Summary Vaniables | Filter Data | Review Data || View Pict | Wiew Data | Status
Branch List Report (== - o, oo -
A « oo ® ;
 Work History Report . ~t9hprs —— Column Chart Pie Chart Download Chart
W b — IQ —_— - :
Work History Summary Report e e | . = T ¢ 3 il > > O D role Page | 9. =y
@ Branch Condition Report | | —
Branch Condition Summary Report mcken || wemeoen) || moatmen | semesomn e
Section Condition Report — - — - 100
Section Condition y_Report e 2 ik
W = [E
Re-Inspection Report
@ Re-Inspection Details Report 80
Re-Inspection Summary Report _
Re-Inspection Work History Report a
& 60
g
Branch Condition Summary Report =
40
Report Date: 1/18/2024 1:29:41 PM Pavement Database: LGA_2019_TAP page1of1 40
Use Category Number of Sections Total Areal(ff) Arithmetic Average PCI | Standard Deviation PCI | Weighted Average PCI
APRON 5 561,751.00 58.81 916 57.06 20
PARKING 5 958 696.00 7613 2084 7281
ROADWAY 214 1,865.079.00 8213 18.04 84.04
RUNWAY 34 2,043,268.00 7528 26.07 8272 0
TAXIVIAY 241 4,006 468.00 §7.23 12.30 88.19 PARKING RUNWAY
Al 550 9.435.282.00 83.19 17.78 2278 APRON ROADWAY TAXIWAY
Bra

7/ February 2024
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Life Cycle Cost Analysis (LCCA)

* Implements the AAPTP AirCost LCCA
Application

« Economic Analysis - evaluates the long-
term economic benefit among different A

pavement design strategies.
° Procedures ‘ Select Airport/ Project Springﬂeld RegionalAirport v Add New Delete ] |
— Establish alternative pavement design
strateg |es select project feature/facility ID: Runway 5-23 v ‘
. . .Iii ﬁa Analysis Variables Indirect/User Costs
— Determine the performance period and
aCtiVity timing Initial f:nnst!'m:.lionvear: 2011
— Estimate COStS salvage value: prorated Life S .
Adm-inis(lra(ive Cost (%): 5.00 m.rCost lull[blu
— Compute Net Present Value (NPV) S . T T —
— Analyze results g el Bavement
— Re-evaluate pavement design strategies Administrtion (FAR) Rictield Asphalt Pavecnest echriofuyy
Technology Program (AAPTP) Project 06-06 Prﬂg":"“
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NOAA Weather Data Access ‘.\e‘“\‘

Network Name
Comment

Airport Code
Country

State

Latitude

(Decimal Degrees)
Longitude
(Decimal Degrees)
Airport Type
Climate Zone

L

IansfieldLabm

—-Selept State--: v

v

Cancel

Set airport code for network
In Inventory Update

7/ February 2024

APMS Concepts - PAVEAIR

Measurement Value
Network ATL

Start Date Thursday, January 1, 2015

End Date Thursday, December 31, 2015

Completeness

Temperature High

Temperature Low

Temperature Average

Average Daily Temperature Range
Freeze Thaw

Freeze Degree Days

Days Temperature Was Over 90
Days With Precipitation

A Duration of Precipitati

i) P

Precipitation Total
Thornthwaite

Relative Humidity High
Relative Humidity Low
Relative Humidity Average
Hydration Days

Sky Cover

Solar Radiation

Wind Average

Days With Freeze Precipitation

8,758 of 8,760 hours contained data (i.e., completeness percentage - 99.98%)
9500 F

10.94 F

64.16 F

16.67F

22 freeze-thaw cycles
34.10F

35 days

146 days

2.26 hours

68.82 inches

104 %

100.00 %

581%

60.41%

222 days

5.08 oktas

N/A

7.58 mph

1 day

7\ Federal Aviation
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Runway Usage (Traffic) Data we*"

(U.S. Only)

North/East End

South/West End

FAA PAVEAIR : Member Area : Inventory Current Database: TAP_man_B
Select Network | Mar v Add New Edit Delete
Network
Branch
True Area —-Ee-lae—
14-32 RUNWAY 1.432,950.00 Edit | Delete
05-23 RUNWAY 936,750.00 Edit | Delete
WY TAXIWAY 1,632,503.00 Edit | Delete
RUNUP AREA APRON 62,000.00 Edit | Delete
THANGAR TAXIWAY 30,815.00 Edit | Delete
APRON APRON 317,699.50 Edit | Delete
Add New Branch Data

Enter runway designators
per runway branch

Add New End Data

7/ February 2024

APMS Concepts - PAVEAIR

Current Database: ATL

ATL v

RWOSL-27R v 9L

Year Month

StartDate 2020 v |1 v

Earliest Available Date: 0672014

Year  Month
End Date| 2020 v| 12 +

Latest Available Date: 08/2022
aircraf like '73% or aircratt like 'a32%' Filter

Show Help |

A320 40 4877
A321 61 10070
B733 0 1

B734 1 3

B737 108 10748
B738 89 9325
B739 39 11105

Data shown represents 277 days of data between 1/1/2020 and 12/1/2020 (75.7% complete between requested
dates 1/1/2020 and 12/31/2020).




Software Integration

Added Direct connection between

. FAA has five software programs required or FAARFIELD and PAVEA Rover internet ..
recommended for use by FAA AC’s: FAARFIELD; i
PAVEAIR, BAKFAA, ProFAA, ProGroove. ST
. Developed separately, they each had a unique data —— \“’L\"ﬂﬂ ST
format and user experience. = PAVEAR oo Grooe : [ ——
- Data types overlap between the applications. —L poemertocument |_| ——
Examples: - VAN
—  FAARFIELD uses moduli determined in BAKFAA. )
— PAVEAIR LCCA uses layer thicknesses determined in _ P, E
FAARFIELD. " ’ Roughness BAKFAA
= = cidbe s il s condition Strength
. PDOM allows any FAA pavement application to L | ] Staton Evaluation
read the data file from any other. |
— Easeofuse. Pavement Document Object Model (PDOM)
—  Minimize transcription errors. The PDOM is a common data format readable by any FAA
—  One file contains full pavement history (design, as- pavement software. It can be stored as a file or transmitted over
constructed, condition, roughness, NDT, M&R plans). the network.
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Home Inventory Work PClI Prediction Modeling Condition Analysis M&R Reports Maps Tools Auxiliary Tab Logout MemberArea Help

=-DallasExec
=-Dallas Executive

+AHANG
= AMAIN
+AP13 Pad
+AP31 Pad
+RW13
+RW17

FAA PAVEAIR 3.7 Demonstration

https://faapaveair.faa.qgov/
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Looking Ahead:
UAS for Pavement Inspections
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UAS/sUAS Integration at Airports

* Uncrewed aircraft systems (UAS) are
increasingly popular in recreational,
commercial, and public safety settings.

« The FAA William J. Hughes Technical
Center is collaborating with the FAA’s
Office of Airports to support the reliable,
safe, and effective integration of small
UAS (sUAS) into the airport
environment for:

— Pavement Inspections

—  Construction Monitoring

—  Obstruction Analysis

— Perimeter Fenceline Inspections

—  Wildlife Dispersal

— Foreign Object Damage (FOD) Detection
— Aircraft Rescue and Firefighting (ARFF)
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sUAS for Pavement Inspections

 Purpose: Evaluate the use of sUAS to
conduct airport pavement inspections.

 Research Lifecycle: 2020 - 2022

Tested at eight airports with different pavement
types/severities.

- Tested various types of sUAS and optical cameras.

- UAS data was compared to traditional ‘foot-on-ground’
surveys.

* Finding: sUAS are a suitable tool for
supplementing, but not replacing traditional
foot-on-ground pavement inspections.

. Reports

DOT/FAA/TC-22/48, Practical Lessons Learned from
Planning, Collecting, Processing, and Analyzing Small
Unmanned Aircraft System Data for Airfield Pavement
Inspection (2022)

- DOT/FAA/TC-23/39, Assessment of Small Unmanned ) )
Aircraft Systems for Pavement Inspections (2023) Contact: Matthew Brynick, Matthew.T.Brynick@faa.gov

- DOT/FAAITC-23/50, Small Unmanned Aircraft System for
Pavement Inspection (2023).
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Thank You!
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