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Unit 1
What is a Pavement Management System?

- —




What is a Pavement Management Program?

* Defined in FAA Advisory Circular 150/5380-7B

— Specifies the procedures to be followed to assure
that proper preventative and remedial pavement
maintenance is performed

e Public Law 103-305, section 107, amended
Title 49, Section 47105 of the United States
Code
— To be eligible for federal funding, an airport

agency must implement an effective pavement
maintenance management program



Pavement Management Programs Must Include:

* Pavement Inventory
— Location, type of pavement, dimensions, construction date
* Inspection Schedule

— Detailed inspection must be performed at least once a
year (3 years if PCl is used)

— Less detailed inspection periodically (daily, weekly,
monthly)

Record Keeping

— Inspection date, location, distress types, maintenance
scheduled or performed

 |Information Retrieval
* Program Funding



What is an Airport Pavement Management System?

* Discussed in FAA Advisory Circular 150/5380-
/B

— A system which identifies optimum strategies to
maintain pavements at an adequate level of
serviceability

— Includes systematic procedures for scheduling
maintenance and rehabilitation activities

— Optimizes benefits while minimizing cost



Benefits of an Airport Pavement Management System

Provides Identifies

Objective and consistent evaluation of Budget requirements necessary to
pavement conditions maintain pavements at various levels of

serviceability

Systematic and documentable Impact on the pavement network as a
engineering basis for determining result of performing no major repairs
maintenance and rehabilitation needs

Documentation on the present and Life-cycle costs for various maintenance
future condition of the pavements in a and rehabilitation alternatives
network




Pavement Life Cycle Curve

First several years of life:
low deterioration

At a certain point in
time: deterioration
accelerates

Preventive maintenance
early in pavement life is

more cost effective than
major maintenance later
in life

Determine the optimum
time to effectively apply
funds
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History of FAA PAVEAIR

PAVER PMS Public Law 103-305 FAA PAVEAIR FAA PAVEAIR
In 1968, CERL begins Requires an airport agency February 2011, FAA May 2016, FAA releases
development of a mainframe to show that it has an releases a beta of FAA FAA PAVEAIR 2.6.

PMS for the DOD. The first effective PMS in place to be  PAVEAIR, a public web-
version is completed in 1972. eligible for federal funding. based APMS

| | | |

1968 2011 2016

MicroPAVER APMS Systems in Use FAA PAVEAIR

In 1985, the FAA funds CERLto By 2004, 84% of state aviation June 2012, FAA releases FAA
develop a microcomputer agencies in the US use an PAVEAIR 2.0.

version of PAVER, named APMS.

MicroPAVER. The first version is
released in 1987.

* CERL (U.S. Army Construction Engineering Research Laboratory)



New for 2016

mproved prediction modeling
_CCA on server, not Excel

~amily curves integrated into M&R and
Condition Analysis

Change to comply with FAA web template
Updated default costs
Stored PCl values



Unit 2
FAA PAVEAIR Basics




About FAA PAVEAIR

* Airport Pavement Management
System -
— Publicly available and free to use K
(source code available)
* Branch website
* http://www.airporttech.tc.faa.gov e

— Data can be made “public” or
“private” Welcome to FAA PAVEAIR

Password:

Home Inventory Work PCl Prediction Modeling Condition Analysis M&R Reports Maps Tools Login Member Area Help

— Includes similar functionality
found in MicroPAVER version 5.3

Web-based

— Access though the Internet,

FAA PAVEAIR is a public, web-based application designed to assist organizations in the
evaluation . and of their pavement networks. PAVEAIR is
designed fo fulfill the requirements of an Airport Pavement Management System as identified
in Advisory Circular (AC) 150.5380-7A.

The FAA is pleased to announce the release of FAA PAVEAIR v2.0. This version includes
several important new features, such as: an updated M&R module, Life Cycle Cost Analysis
(LCCA) module, and MicroPAVER e85 support.

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.

[JRemember me next time.

Register
Forget password?

Databases

Use the "Select a Database" button below
{0 select a database. You will need to login
to access your user databases. Public
databases are read-only.

company Intranet, or a stand- S
a I O n e P C FAA PAVEAIR Version 2.6.0 build 2016,05.02 - View Change Log

* Regional Settings
— English / Metric



http://www.airporttech.tc.faa.gov/

Primary Functions

Inventory
— Manage Pavement Inventories
Work
— Record Pavement Work Histories
PCI / Update Inspections
— Calculate PCI /SCI / FOD
— Record Condition Surveys
Prediction Modeling
— Predict future pavement conditions
— Plot PCl vs. Age
Condition Analysis
— Provides projections about the viability of
pavements
Maintenance and Repair Planning
Reports / Maps
— Generate reports
— Mapping support with shapefiles
Compatibility
— Import data from MicroPAVER (e60, e65)
— Export data to XML

\ Federal Aviation
| Administration

FAA PAVEAIR Please choose a database

Welcome to FAA PAVEAIR

FAA PAVEAIR is a public, web-based application designed to assist organizations in the

of their pavement networks. PAVEAIR is
designed fo fulfill the requirements of an Airport Pavement Management System as identified
in Advisory Circular (AC) 150.5380-7A.

evaluation , and

The FAA is pleased to announce the release of FAA PAVEAIR v2.0. This version includes
several important new features, such as: an updated M&R module, Life Cycle Cost Analysis
(LCCA) module, and MicroPAVER e85 support.

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 2.6.0 build 2016.05.02 - View Change Log

Home Inventory Work PCl Prediction Modeling Condition Analysis M&R Reports Maps Tools Login Member Area

User Name:
Password:
[JRemember me next time.

Register
Forget password?

Databases

Use the "Select a Database" button below
{0 select a database. You will need to login
to access your user databases. Public
databases are read-only.

Select a Database

Help




Versions

* Three supported configurations
— FAA Hosted version (http://faapaveair.faa.gov)
— Intranet Version
— Locally Installed version

* National Airport Pavement Test Facility
— http://www.airporttech.tc.faa.gov
— Additional information
— Setup files
— Source code



http://faapaveair.faa.gov/
http://www.airporttech.tc.faa.gov/

User Accounts / Databases

* Registered Users

— Create Database
* Multiple databases supported
* New database or import from MicroPAVER
* Choose to make data “Public” or “Private”

— Manage Database
* Delete database

* Change between “Public” and “Private”
* Assign permissions to other registered users



Pavement Hierarchy

e Pavement Network

— High-level grouping of an organization’s pavements for the
purposes of maintenance and repair planning

— Examples: Ohio State University Airport, JFK Airport
 Pavement Branch

— ldentifiable area of a pavement network having a distinct
function

— Examples: Runway 9L, Taxiway D, Apron
* Pavement Section

— Subdivision of a branch with uniform construction,

maintenance, usage, condition, traffic volume, and load
intensity conditions

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



Create a User Account and Pavement Database

* Purpose
— Create a user account
— Create a new blank database
— Set English / Metric unit preferences



Create a User Account and Pavement Database

1. From the “Home” page, click on the “Register” link in the “Login” box.

| login___|

user Name:
Password:

["|rRemember me next time.

Register .

Eorget password?

1. Fill out the “User Information” form and click “Next”.

FAA PAVEAIR : PAVEAIR Registration

First Nama:
Last Name:
Title:
Organization:
Address Line 1:
Address Line 2:
aity:

State: ALABAMA -
Zp
Country
Phones:
Fax:
Emai:

Praferad Contact Method: Email -

2. Fill out the “User Name and Password” form. Here is where you will choose the username and
password you will use to access the system. The “security question” and “security answer” are
used in case you need to recover your password. Once completed, click the “Create User”

button.

User Name:
Password:
Confirm Password:
Security Question:

Security Answer:

Previous Create User



reate a User Account and Pavement Data

Federal Aviation
Administration

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

3. Click on the “Create Database” link.

User Profile and Data Management Page

‘ Seminar_SC ¥ Refresh J
= Update Profile « Create Database
= Change Password = Manage Database

Inventory Update

Work Update

Update Inspection
Upload Shapefiles

Map Assignment Tool
LCCA

Roughness Profile Data

4. Choose a name and description for your database and enter it in the form. In order to easily
identify your database from the other participants’, it is recommended you use your last name
and first initial followed by “_UserDB1” as your database name. For this lab, choose “Public” and
select “No. | will enter data manually”, then press the “Create Database” button.

- Create D

Database name:
LastNameF_UserDb

Database Description:
Database Created By User

‘@ Public
" Private

D Optians
Would you like to import data from a MicroPAVER e65/e60 file?
‘@ No. I will enter data manually.
~ Yes. Import a MicroPAVER e65/e60 file.

= data upload
Choose a MicroPAVER .e65/.e60 file

| Browse.._ | No file selected.




Importing MicroPAVER Data

* Importing MicroPAVER Data

— Create an e65 file in MicroPAVER
* Paver Database Tools

— Create a new FAA PAVEAIR database
* Choose to import database from a MicroPAVER e65 file



Importing MicroPAVER Data

Goto “Member Area” and Click on “Create Database” again.

User Profile and Data Management Page
| seminar_sc *  Refresh

= Update Profile : » Create Database

= Change Password Manage Database
Inventory Update

Work Update

Update Inspection
Upload Shapefiles

Map Assignment Tool
LCCA

Roughness Profile Data

PAK PAVEATR | Bombar Amea : Dresln Database Currest Database: TAF_A_Useried




Importing MicroPAVER Data

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

EAA PAVEALR | Momber Area @ Create Database
Uploading Files...done,

Unzip files...done,

Extracting Shape Files...Done.

Transforming PDMS Data.,.Done,

Creating a new PDMS Database.. Done,
Laading PDMS Data...Dana.

The database was created successfully .
FAA PAVEAIR Home

Manage data




Unit 3
Assessing Pavement Condition




Pavement Condition Surveys

Inspection Process

ASTM D 5340-12 and ASTM D 6433-10

— Provides step-by-step process 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



Updated ASTM Standards

ASTM D5340-12 and ASTM D6433-10 identify new distresses and their deduct
curves. FAA PAVEAIR has been updated to reflect these changes.

ASTM D6433-09 - Standard Practice for Roads and Parking Lots Pavement Condition Index Surveys
| SurfaceType  |oOldDistress  |NewDistress

. . 19. Raveling
19. Weathering / Raveling ;
20. Weathering

ASTM D5340-10 - Standard Test Method for Airport Pavement Condition Index Surveys
| SurfaceTyjpe | OldDistress | NewDistress |

. . 12. Raveling
12. Weathering / Raveling .
17. Weathering
Surface Type 0ld Distress | New Distress |

. . 10. Scaling / Map Crack / Crazing
Concrete 10. Scaling / Map Crack / Crazing . g
16. Alkali Silica Reaction (ASR)




Types of Distresses

Distress Codes (AC) Distress Codes (PCC)

1
2
3
4
5.
6
7
8
9

. Alligator Cracking
. Bleeding
. Block Cracking

. Corrugation

Depression

. Jet Blast

. Joint Reflection (PCC)

. Long. & Trans. Cracking
. Oil Spillage

10 Patching

11
12
13
14
15
16
17

. Polished Aggregate
. Raveling

. Rutting

. Shoving from PCC

. Slippage Cracking

. Swell

. Weathering

. Blow up

. Corner Break

. Long / Trans / Diagonal Crack

. Durability “D” Crack

. Joint Seal Damage

. Patching (Small)

. Patching (Large) and Utility Cut

. Popouts

O 00 N o uu A W N B

. Pumping

=
o

. Scaling / Map Crack / Crazing

=
=

. Settlement / Fault

=
N

. Shattered Slab
1

w

. Shrinkage Crack
14. Spalling-Joints
1

(92

. Spalling-Corner

16. Alkali Silica Reaction (ASR)

Patching (Small)



Distress Guide

PN S v rncssimomipinsivin— D~ aBS] @raarmenn x|

User Interface
(@ Registration
Inventory Module
Work Module
PCI Module
Prediction Modeling Module
Condition Analysis Module
M&R (Maintenance and Repair) Mo|
Reports Module
Maps Module
Tools Module
Member Area
Appendix
) Distress Guide
) Airfield Distresses (AC)
© Alligator Cracking (1)
Bleeding (2)
@ Block Cracking (3
@ Corrugation (4)
© Depression (5)
© Jet-Blast (6)
Joint Reflection Cracking (7]
@ Longitudinal / Transverse g
@ oil spillage (9)
© Patching (10)
© Polished Aggregate (11)
@ Raveling (12)
@ Rutting (13)
@ shoving (14)
@ slippage Cracking (15)
© swelling (16)
@ Weathering (17)
& nirfield Distresses (PCC)
g Roadway Distresses (AC)

Roadway Distresses (PCC)

Distress Guide > Airfield Di (AC)

Block Cracking (3)

Description

Block cracks are interconnected cracks that divide the pavement into approximately
rectangular pieces. The blocks may range in size from approximately 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 cycling). It is not load
associated. The occurrence of block cracking usually indicates that the asphalt 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 alligator cracks form smaller, many-sided pieces with sharp
angles. Also unlike block cracks, alligator 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-filled cracks have /4
in. (6 mm) or less mean width and filled
cracks have filler in satisfactory
condition. Blocks are well defined by
cracks that are severely spalled, causing
a definite FOD potential.

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

H - Blocks are well defined by cracks
that are severely spalled, causing a
defipite FOD potentia

e Distress Guide

— Part of the “Help”
system

— High resolution color
pictures

— Shows distresses at
high, medium, and low

— Explains how to
properly measure each
distress



Distress Deduct Curves

e Distress Deduct
Curves

— View deduct curves
for each distress

— Deduct value details

— Spine interpolation
equation

®Airfield
CRoad




Create Sample Units

* Divide pavement sections into sample units
for inspection
— Asphalt

 Subdivide into sample units consisting of 464.5 m?
(5,000 ft?)of contiguous area (+ 186 m?)

— Concrete

* Subdivide into sample units consisting of 20 contiguous
slabs (+ 8 slabs)



Determine Number of Sample Units

* Total Sampling
— Total sampling is desirable for project analysis

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

e Partial Sampling

— Calculate the minimum number of random sample units n that must
be surveyed to obtain a 95% confidence level

Ns?

(%2) (N —1) + s?2

n =

acceptable error in estimating the section PCl; £ 5 PCl points
standard deviation of the PCI from one sample unit to another; assumed to be 10 for AC pavements and 15 for PCC pavements
total number of sample units in the section



Record Distresses

* Record distresses using the
procedures documented in ASTM
D5340-10 and ASTM D 6433-09

— Divide pavements into sample
units

— Perform condition survey of
sample units

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

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

— Distresses for Asphalt Pavements

— Distresses for Concrete
Pavements




Enter Inspection Data

Update Inspection

* Input / update iyt
inspection data from
Condition Su rveys = e

Section A M

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

Current Database: Sample

Apron Runway end

Condition Survey Data Sheets: Asphalt Pavements  Concrete Pavements (PDF)
Section 4 Summary

. [Branch Use Surface|True Il : Bnnﬂl!
TAXIWAY  AAC  127400.0329.99 0.00

| wwamen | p—

— Calculates section =T
condition (PCl) |

B conmen Lo [
Select 10 R 5,100 ft: Edt Delete.
° ° Sl 15 R 5100 [ ot Dekts
— Displavs distress SRR
’ Selet 19 R 5,100 fe Edt Dokt
Select 22 R £,100 fté Edt Delete.
Select 04 R 5,100 & Edt Delete.
R

deduct, and PCl = -

Distresses for Sample Number 10

. | ASTM Corde | sowny | Camment Quantty | uanity unit | ]
12 Raveling L 2,499.98 [3 Ed Deie
e a I S 3 Black Cracking ] 5,000.96 1 Ed Dk
Add
- . g
1 Alligater Crecking High i [ a

FCl




Pavement Condition Index (PCl)

PCI
 FAA PAVEAIR uses the procedures 100
documented in ASTM D5340 to %I
calculate PCI
* Developed by the US Army Corps

70

Fair

of Engineers boor
* Quantify Airport Pavement Very Poor
Condition

Serious

* Numerical rating of the pavement
condition Failed




Unit 4
Predicting Pavement Performance




Prediction Modeling

Collect Model Data

— Group pavement sections
of similar construction
and with similar traffic
patterns

Review Model Data

Use Boundary / Outlier

— Filter out erroneous data
points

Options
Prediction Curve
— Plot predicted PCl vs. Age

Federal Aviation
Administration

Home Inventory Work PCI Prediction Modeling Condition Analysis M&R Reports Maps Tools Logout MemberArea Help

FAA PAVEAIR : Prediction Modeling Current Database: Seminar_SC_2016
Model Name Sample_May_2016_Semina ¥

Database Name Seminar_SC_2016

Family Type PCl vs Age

(Allow Public Access True

User faa

Open| New | Delete |
[Note: Only registered users can create a prediction model and only the model owner can make
lchanges to an existing model.

1: Collect Model Data | 2: Review Hodel Data | 3: Use BoundaryfOutlier | 4: Options | 5: Preciction Curve | 6: Model Assignment

Save |

PCI

Equation and Status:
Y=-0.0030(X-M)3+0.1738(X-M)2+-2.4444(X-M)+80.9734
M: Mean value of X

Mean Err:0

Abs Err: 4.7718896451685

Correlation: 0.728068374962011

Standard Deviation: 5.56354398069115

R2 = 0.530083558619823




Definitions from Research

Serviceability: Comparison of pavement’s actual
behavior and performance to an expectation

— Does this pavement do what we want?
— Not an inherent property since it is a comparison

Distress: A condition or property that reduces
serviceability

Performance: Change in serviceability with time
Failed: No longer meets expectations

Condition: A quantification of serviceability to enable
repeatable assessment and comparison of pavement



Condition Analysis

* Provides projections
about the viability of
pavements

* Analysis based upon:
— Prior inspection data

— Comparison of values
between previous
inspections

— Projected conditions
* Graph PCl vs. Age

Home

Federal Aviation

W Administration

Inventory Work PCI Prediction Modeling Cond ME&R Reports Tools Logout Member Area

FAA PAVEATR : Condition Analysis Current Database: Seminar_SC_2016
Network. Dema_ Sample v Deme_ Sample Airport
Branch Sampla Runwa v Sample Runway
Section A A
ion Start Date

(MM/DDAYYYY) 30

5M0/2016

Continue |

12022

Network

Deme_ Sample Airport
Demo_ Sample Airport
Deme Sample Airport
Dema_ Sample Airport
Demo_ Sample Airport
Demo_ Sample Airport
Demo_ Sample Airporl
Deme_ Sample Airport
Demo_ Sample Airport
Demo_ Sample Airport
Dema_ Sample Airport
Demo_ Sample Airporl
Dema_ Sample Airport
Demo_ Sample Airport
Demo_ Sample Alrport

Demo_ Sample Airport

Activity
Sample Runway A 1012012016 Family Curve 69 (15  |8eson  |fe
Sample Rurway A 1012072017 Family Curve 66 |18 |8sson  |fe
Sample Runway A 1012012018 Family Curve 63 |17 |eesoo |fe
Sample Runway A 1012012019 Family Curve 60 18 88s00 | ft=
Sample Runway A 1012012020 Family Curve s7 |18 |sesoo0 |
Sample Runway A 1012012021 Family Curve 54 |20 |seson |
Sample Runway A 1012012022 Family Curve §1 |21 |ssson |fe
Sample Runway A 1012012023 Family Curve 48 |2z |seso0 |m
Sample Runway A 1012012024 Family Curve 45 |23 |essoo  |me
Sample Runway A 1012072025 Family Curve 42 |24 |eeson  |fe
Sample Runway A 1012012026 Family Curve 33 25 88s00  |f=
Sample Runway A 1012072027 Family Curve 3 |26 |seso0  |fe
Sample Runway A 101202028 Family Curve 33 27 88500 ft*
Sample Runway A 1012072029 Family Curve 30 |28 |emsoo  |fe
Sample Runway A 1012012030 Family Curve 27 |28 |eesoo |m
Sempe Runway A 1012012031 Family Curve 2a_lso |sesoo it




Unit 5

Maintenance and Repair Planning




Maintenance and Repair Planning

* Scope
* Timing
* Plan Mode
— Critical PCI Method
— Minimum Condition o
— Consequence of Local Repair e T] oo oot
* Policies o

Scope | Timing | Optien | Result

Federal Aviation
Administration

Home MS&R Management M&R Tables Consequence of Local Repair  Minimum Condition  Critical PCI  Help

Apply Inflation Rate
Apply Policy in First Year —
y y | Applied Policy Consequence + |
| Network Branch ‘SectionlStartConditl'on Policy ‘EndConditian‘ Cost
Demonstration RW04-2201 €9 LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) 69 $0.00
. Demonstration RW04-2202 68 LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) 68 $0.00
a a Demonstration TWA 01 74 LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) 74 $0.00
Demonstration TWA 02 69 LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) 78 $9,133.86
E I . d P I . C Demonstration APRON 01 72 LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) 83 $8,876.19

— Applied Policy Details
— Inventory Info



Customizable M&R Settings

Localized M&R

— Policy

— Work Type / Cost

— Work Consequence
Global M&R

— Policy

Major M&R

— Minimum Condition
— Branch Use Priority
— Section Rank Priority
— Major M&R Priority
Cost by Condition

— Cost by Condition

— Budget

Open Existing M&R

M&R Name Database M&R Type
Seminal rCLR v Seminar_3C_2016 ConsequenceOfLocalRepair
Open
Scope | Timing | Option
Localized
Policy < Critical | LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) || Edit | | Default Cost by Work Type * || Edit | Factor:
L
Policy > Critical | LOCALIZED SAFETY FOR AIRFIELDS (DEFAULT) * | Edit | Default Cost by Work Type v || Edit | Factor:
Policy Consequence | Localized Palicy Consequence (Default) * ‘ Edit

Edit Localized M&R

Localized Policy
Localized Work Type / Cost
Localized Work Consequence

Edit Global M&R
Global Policy

Edit Major M&R
Minimum Condition
Branch Use Priority
Section Rank Priority
Major M&R priority

Cost by Condition / Budget

Cost by Condition
Budget




Critical PClI Method

e Critical PCI P Critical PCI Range
— PCl value after which a \/
pavement rapidly T — \
deteriorates 0
— Usually between a PCI A \
number of 70 and 55
* More economical to i

maintain pavements above s T s s w
rather than below the
Critical PCI

— The cost of applying
localized preventive
maintenance increases
significantly

Age in Years



Minimum Condition

e Minimum Condition

— Only concerned with the Major M&R required to
maintain a minimum PCl

* 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

* Consequence of Local Repair

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

— M&R actions are based on current distresses and
their severity.

— Consider this plan mode for pavements above
Critical PCI.



Unit 6
Additional Functions




Mapping

* Add a shape file to the current
database

— Use the “Upload Shapefiles to
Current DB” tool

* Import a shape file from
MicroPAVER

— Shapefiles are imported with
MicroPAVER data

* Shape file assignment tool

— Allows the assignment of
pavement sections to shape file
objects

— Non-concurrent sections are
supported




Reporting

* Available Reports
— Branch Listing Report
— Work History Report
— Branch Condition Report
— Section Condition Report
— Re-Inspection Report

* View, print, or export in
Adobe PDF or Microsoft
Excel format

* Condition Reports
support additional
mapping features




Life Cycle Cost Analysis

Shares data with the AAPTP
AirCost LCCA application
Economic Analysis

— Evaluate the long-term economic
efficiency between different
pavement design strategies

Procedures

— Establish alternative pavement
design strategies

— Determine the performance
period and activity timing

— Estimate costs
— Compute Net Present Value (NPV)
— Analyze results

— Re-evaluate pavement design
strategies

Help

Member Area : LCCA Current Database: Seminar_SC_2016

Seleat Airport Projeat Springfield Regional Aiport » || Add New | | Delete

NNNNNN

Broject Details Edit LCCA Parameters ‘

Edit Add Spec/ Pay Items. I Wiew Spec/ Pay Itens
& Unit Costs & Unit Costs Library

Create/Modify Alternatives Run LCCA Simulation

AirCost

Life-Cycle Cost Analysis
for Airport Pavements

1 January 2011

Developed under the Federal Aviation
Administration (FAA) Airfield Asphalt Pavement
Technology Program (AAPTP) Project 06-06



Life Cycle Cost Analysis

* Purpose

— To demonstrate how to work with LCCA plans

— Show how FAA PAVEAIR links with the AirCost
application



Life Cycle Cost Analysis

1. Select“MemberArea” from the Navigation Bar.

Federal Aviation
Administration

Home Inventory Work PClI  Prediction Modeling Condition Analysis M&R Reports Maps Tools Logout Member Area Help

2. From the Member Area, click the LCCA link.

User Profile and Data Management Page

Seminar_SC v | Refresh |
Profile Data

Create Database
Manage Database
Inventory Update

Work Update

Update Inspection
Upload Shapefiles

Map Assignment Tool
LCCA

Roughness Profile Data

« Update Profile
« Change Password

L )

3. The “Add New” and “Delete” buttons are used to create and delete your LCCA projects. For this
demonstration we will use the “Springfield Regional Airport” sample LCCA plan included with
FAA PAVEAIR. From the Select Airport/ Project dropdown box, select “Springfield Regional
Airport”.

Select Airport/ Project Springfield Regional Airport *  Add New | Delete | '



Life Cycle Cost Analysis

4. The “Airport Information” tab displays general information about your airport. The “Edit” link is
used to update this information.

I Pay ltem & Unit Cost - Create Altermatives EmloLC:C‘A-

Ajrport Name Springfield Regional Airpart
Location (City, ;

State) Springfield

Airport Authority

e Springfield Airport Authority

Airport Consultant 5. The “project Detail” tab is used to record the details regarding the category of work to be

Alrport Consultants, Inc.

Name N N R -
performed. The “Edit", “New”, and “Delete"” links are used to manage your Project Details.
Praject AIP
Number
Project Deseripton Rehab of South End (3800 ft) of Existing
Asphalt Runway Airport Information LCCA Parameters | Pay ltem & Unit Cost | Create Altematives | Excecuts LCCA
LCCA Date 1/1/2015
— Facility Type: Runway
Feature/Facility Runway 5-23
1D:
Event Type: Rehabilitation
Rehab of South End (3800 ft) of Existing
Description Asphalt Runway
From STA: 0+00
To STA: 38+00

Pavement Area: 35555.00 5q vd
Shoulder Area: 6000.00 Sq Yd
Lighting:

Striping:

Grooved

0.00 Sq ¥d
Pavement Area: 9

Comments:
Edit Mew Delete
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6. The LCCA Parameters tab is used to modify the LCCA input parameters used for the simulation.
Use the “Select project feature/ facility 1D” dropdown list to select our “Runway 5/23" project.

[ Pay lem 5 Uinit Cost I Create Alternatives I Excacute LCCA

Select project feature/facility ID Runway 5-23 *
LCCA Parameters .ﬁnul:&\rariuhlu: Indirect/User Costs | Iteraticn Control

Analysis Base Year 2015
Initial Construction Year 2018 7. The “Analysis Variables tab is used to select the type of Discount Rate (Deterministic, Normal
Analysis Period 50 Probabilistic, Uniform Probabilistic, or Triangular Probabilistic), Service Life, and Pay Item Unit
Salvage Value + Prorated Life Costs.
Administrative Cost 5.00% I 1 1 m
Airport Information | Project Detai Pay ltem & Unit Cost | Creale Alematives = Excecute LCCA
Engineering Cost 5.00%
Maint. of traffic Cost 5.00% Select project feature/facility ID Rumway 5-23 *
Edit

LCCA Paramatars. | Analysis Virisbles | Indirec/User Costs | Ttaration Control

Discount Rate Deterministic
Mean 2.75%:

Std. Deviation 0.00%

Service Life Normal Probabilistic
Pay Item Unit Costs Deterministic

Edit

Discount Rate Annually updated 30-year discount rate from OMB Circular A-95A.

Service Life The service life should be based on experience.

Pay Item Unit Costs Should be based on products purchased and used in the same
geographicregion.
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9. The “lteration Control” tab is used to control the accuracy and running time of the analysis, as
well as which results to report.

LCCA Parameters | Analysis Variables | Indirect/User Costs | Itaration Cantrol
Iterations 5000

ConvTol 5.00 %

Percentilel 10.00 %

Percentila2 50.00 %

Percentile3 75.00 %

Percentiled 90,00 %

Edit

Indirect/ User Costs Description
Iterations Maximum number of repetitions in the simulation
ConvTol How precise must the results be? Lower numbers indicate higher

precision and require longer run times

Percentilel Percentile of first reported result. The cost for which Percentilel
percent of the simulations were lower.

Percentile2 Percentile of first reported result. The cost for which Percentile2
percentof the simulations were less expensive,

Percentile3 Percentile of first reported result. The cost for which Percentile3
percent of the simulations were less expensive.

Percentiled Percentile of first reported result. The cost for which Percentiled
percentof the simulations were less expensive,
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10. The “Pay ltem Cost” tab is used to manage the material library for inclusion in events and

alternatives.

Arpon information  Project Detedl LCCA Parametens “ Creste Atermatives  Excecse LCCA

Add Item & Unit cost
Common

Edit 1 Excavation Pe100-4 Base/ Subbase eu yd .42 154 Delete

Edi a Tepsall Borraw [LV) P-100-5 Base/ Subbase cu yd 2567 Rl Delete
Aggregate Bace

Edit 3 Class 5 {CV) F-100-7 Base/ Subbase ou wd 19.67 .59 Delete

Edi 4 Subbaie Courds  Pu154.3 Base/ Subbaie cu el a.0a 0.00 Delete
Aggregate Base .

Ean H Couria-ecnahed P-Z08-A BaneS Subbase wu 0.00 .00 Delete
Aggregate Base y

Edn & Caurss-Crushed P.208-8 BazeS Subbate cu yd 0.00 0.00 Dalote
Crushed Aggregate

Edn 7 Base Courss (Sein  P.208-A1 Hase/ Subbass sq. yd 650 1.30 Delete
depth)
Crushed Aggregate

Edm 8 Base Cowrse (8-in P-209-A2 BazeS Subbase =q. yd 8.00 1.60 Delete
depih}
Erushed Aggregate

Edit 9 Base Course (10-in P-209-33 Baze Subbase =q. vd .50 190 Delete
dapth)
Crushed Aggregate

Edn 10 Base Course (12-in P-209-A4 Base/ Subbase =q. vd 11.00 2.20 Delete
depth}
Crushed Aggregate

Edit 11 Base Course (cu P-209-B Base/ Subbase cu yd 25.00 5.00 Delete
¥}
Crushed Aggregate

Edit 12 Coursa (an) Pe20%-C Base/ Subbase ton 14.00 2.80 Delete
Concrete Pavement

Edit 13 Rubbilzstion Pe215-4 Base/ Subbase =q. yd 2.50 0.50 Delete
Pecycied Conorete
Aggregate Base .

[=-13 14 Course [B-in P-219-41 Base/ Subbase 3. yd 2.75 0.55 Delete
depth)
Recycled Concrete

Edn 15  Aggregate Base P-219-A1 Baza Subbase ron 6.00 1.20 Delete
Caurse

12345678910...

11. The “Create Alternatives” tab allows youto create up to four different scenarios for analysis.

| Alrport Information || Project Detail || LGGA Parameters | Pay liem & Unit Cost |

Alternative 1 Alternative 2 |
Alternative 3 Alternative 4
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11. The “Create Alternatives” tab allows you to create up to four different scenarios for analysis.

| Airport Information | Project Detail | LCCA Parameters | Pay Hem & Unit Cost m

Alternative 1 | Alternative 2 | 12. Click on “Alternative 1". From the dropdown box select the Life-Cycle Event: “Initial
_Alternative 3 | Alternative 4 | construction”. We now view and edit the specifics for the plan. For this demonstration, the
“Initial construction” and “Rehab 1" events have been pre-defined. Click the “Back to LCCA"
button.
Satting Parameters {or Alsnathe 1 . Back to LCCA ]

Select Pavement Life Gycle Event | infial construction ¥

Asarnative Description Bkl

Exchude From Amatysis

Update | Select Another Lite Cyche Event

| shousder c | Scheduied Maimsnance 1 || Scheduled Maimsnance 2

Event Description Mainline Resurfacng Daily o 5.00 of Const (days) &0

Service Life (in Years)

Definition Type | Nermal Probabaistic  * | Mean | 2000 | Std Dev | 4.00
Description Spec/ Pay Ttems Quantity Units Unit Cost  Include In Salvage?
Mohbilization hd 1 EA I9333.3T
Bitumirous Material (for Seal Co ¥ 3595% gallan 1.50 ]
Sawing Bituminous Pavement ¥ 200 ft 408 Ll
Coamimin Excavation hd 2885 U yd 742 ]
Topscd Borrow (LV) - 100 cu yd 25.67 L4
Machine Time o ] EA 27000 =
Aggregate Base Class 5 (CV) T 1968 cu yd 19.67
Type SP 12.5 Wearing Course Mi T 15086 sq. yd 5.91
Tree 5P 125 Mon-Wearing Cour: ¥ 35588 . yd 591
Tratfic Control L] 1 EA 3366.67
Erosion Control Blanket Categony ¥ Lans sq. yd 1.87
Erosion Control v 1 EA 4550.00
Pavement Marking Special - 25341 8.t 0.24
Audjuest PARL bl z Ea 191667
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13. A queueing system is used to manage analysis runs. This allows users to set up multiple analysi
and have them run in the background. Analyses are listed in the analysis grid. The status of
each analysis is shown. “Mot Submitted” indicates that the analysis has not been finalized and
submitted to the analysis module. “Queued” indicates the analysis has been finalized and
submitted, but results have not be calculated. “In Progress” indicates the results of that analysis
are currently being calculated. “Complete” indicates the results are ready for viewing. To queue
an analysis, select it from the “Select project feature facility ID” drop down and press “Add New
Row"”. A new row is added to the analysis grid.

W\ Federal Aviation
+) Administration

Home Inventory Work PCl  Prediction Modeling  Condition Analysis  MBR  Reports  Maps  Tools  Logout  Member Area  Help

FAA PAVIAIR : Hembesr Area - LOCA Curreat Databass: Sesinar_SC_hile

Smisct Alports Project Springliesd Aegonal Arport [=] | Add Hew | | Deiete |

Sabect project leature lacility 1D Ry 5--2]? Rum Anslyvos

Rafresh Anabyse Gl

[ =y Coargalind SUST0NE 74T PM Dwlate Roputy
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14. Click the “Submit” button to submit the parameters to the analysis engine. Any changes made
in the analysis parameters made after clicking “submit” will not be reflected in the results.

+\ Federal Aviation
. »/ Administration

Home Inventory Work PCI

Prediction Modeling Condition Analysis MAR

Reports Maps Tools Logout Member Area Help

FAA FAVEALIR | Member Area | LCCA Currest Database: Seminar SC_ 2016

Setect Arpory Progect Sprogtesd Regonal Arpont :-1 AGd New  Delete

§ Add New Row
Seloct project feature/ facility 1D Runway 323 =) __Run Analyses
Cenerate ArCost
Retresh Aradyws Grd
AC2 Comglated SW2016 7:47:35 M Delete Resdts
Sorngtess Reponal Arpoct Mot Sutemtted /12/2016 11:11:04 AM

Sabent _
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15. Click the “Run Analyses” to start the analysis engine. Results will be calculated for all analyses
with the status of “Queuesd®”.

V| Federal Aviation
=« Administration

Haorese Ieventory  Work Pl Pradicticn Modeling

Condition Analysis MAR Reports Maps Tools Logowut Member Area Help

ALK PAVEALR | Mesber Ares | LECA

Saphect PO Propct Sqreafaria Agonal Arpe El _Agd Mew | Delate

Aapod infprmation  Progect Detad | LOCA Parsmaiens Pay Bem £ Unil Condt Cresfe ARsmatinegs -

Atled Marve Hiowr
Fuway 5-23 |= R Amaly .‘

Sebect praject leatune f Taciling 1D

Rafraidh Anabrie Ghd

ACY

EME/2015 T:AT:3E PM Cosbta Rargidis

Sprngleid Regeonal Arport Qmed SALR016 1111004 &AM Copbir bt
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16. Click “Results” to see the results of the analysis.

*\ Federal Aviation
d «/ Administration
.

Home Inventory Work PCl  Prediction Modeling Condition Analysis MAR Reports Maps Tools Logout Member Area  Help

FAA PAVIATE | Messher Ares | LECA Cusrrmnl Dalabase Sesinar S OIS

Souct AFEOY Propect Spregfest Regona Arport (=] Acd New | Deiete

Arpon information  Projsct Detsl  LCCA Parsmeters. Pay bem & Unt Cost m»—n—--

Adkd Mew How
Select project feature/ facility 1D funaay 523 (s]  Run Analyses
Generate ArCowt
Rafresh Anabeu G

ACT Congia ted SIR2016 TAT: XS M Deebele Raguidts

Sprngfeld Regaonal Arport Quarved S12/2016 11:11:04 AM Dorbe te




Life Cycle Cost Analysis

17. Data can also be exported to the AAPTP AirCost spreadsheet and run locally using the “Generate
AirCost” button, but the LCCA routine built into PAVEAIR runs in approximately 10% of the time
of the spreadsheet version.

+»\ Federal Aviation
») Administration

Home Inventory Work PCl  Prediction Modeling Condition Analysls MR  Reports Maps  Tools Logout Member Ares  Help

FAR PAVEATE | Meshar Ares | LCCA Cumvemt Datebases Sominar SC_2016

Sasect Arpory Progect Sprngpess Regons Arport [s] AGd New | Delete

Arpot iermation  Project Ostad | LCCA Parameters | Pay Rem & Unt Cont oo—u-—--

Select projoct feature/ faciity 10

Ratresh Anabyea Cnd

AC2 Comglated S/8/2016 7:47:35 MM Oabete Rewdts

Sprnglald Reponal Arport Queved S/12/2006 11111504 AM [

& e Do P B~ ~— - ) T by £
N i . 0 Dmpaiom s 10a e e - O - - ——— T i
o -
ety
[PaeN—
Ram LCCA Simutation
oy PR
e PR
. Verw Samalotion Rossits Sove/tan
-..-. “—t- SmGutiet
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Roughness Profile Data

* Store Airport F0 PAVE/R
Pavement Roughness ===
Profile Data Network:  [ii Sampis Ao v

— Store computed
BandPass, Boeing

Bump, IRI, and Profile
Index

— Store RAW data in
database (.pro, .csy,
txt)

e Download stored RAW
data




Sharing Data

FAA PAVEAIR : Member Area : Create Database Current Database: Seminar_SC_2016
Create Database

* Importing Data —
— MicroPAVER e65 files =~

‘¢ Public
. Private

Database Options

— Existing shapefiles
will be imported i

. Yes. Import a MicroPAVER e65/e60 file.

* Exporting Data S,

H Choose File | No file chosen

— Tools: Database

Create Database

Export
— Export to XML

FAA PAVEAIR : Tools Current Database: Sample

Unit | Distress Deduct | Database Export

Export Current Database to XML

Export Curren t DB Data to XML |




Road Map

Road Map: 2016 - 2018

PCI Performance Enhancements
Prediction Modeling Library
Non-PCl Models

FAA Pavement Software Conversions

— WPF versions of COMFAA, BAKFAA, FAARFIELD, FEAFAA,
ProFAA, and ProGroove

Road Map: 2018 +

* Improved LCCA Model
* Traffic Module

* Climatic Module

* Integration of FAA applications
— BAKFAA (Strength Evaluation)
— COMFAA (PCN Load Rating)
— FAARFIELD (Thickness Design)
— ProFAA (Roughness Condition Evaluation)

|
f\,
|
|

/]
|
j
|
|
]
B
A




Questions and Answers

Information =

&

N\ 7/




