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Updated ASTM Standards
ASTM D5340-10 and ASTM D6433-09 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
1. The asphalt distress “Raveling / Weathering” (distress #19) has been separated into two distresses; “Raveling” (distress #19) and “Weathering” (distress #20).

	Surface Type
	Old Distress
	New Distress

	Asphalt
	19. Weathering / Raveling
	19. Raveling

	
	
	20. Weathering




ASTM D5340-10 - Standard Test Method for Airport Pavement Condition Index Surveys
1. The asphalt distress “Raveling / Weathering” (ASTM distress #12) has been separated into two distresses; “Raveling” (distress #12) and “Weathering” (distress #17).
2. The concrete distress “Scaling / Map Crack / Crazing” has been separated into two distresses; “Scaling / Map Crack / Crazing” (distress #10) and “Alkali Silica Reaction (ASR)” (distress #16).

	Surface Type
	Old Distress
	New Distress

	Asphalt
	12. Weathering / Raveling
	12. Raveling

	
	
	17. Weathering



	Surface Type
	Old Distress
	New Distress

	Concrete
	10. Scaling / Map Crack / Crazing
	10. Scaling / Map Crack / Crazing

	
	
	16. Alkali Silica Reaction (ASR)
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[bookmark: _Toc282172054][bookmark: _Toc358979627]Introduction
Welcome to the FAA PAVEAIR Workshop.
The goal of this workshop is to provide the participant with:
· An introduction to the theory, concepts, and history of Airport Pavement Management Systems (APMS)
· An understanding of the basic features of the FAA PAVEAIR APMS and its operation
· Resources for further learning
This Instructor Guide is designed to follow the workshop presentation and provide additional talking points for each topic. The workshop is divided into five distinct units:
· Unit 1: What is a Pavement Management System?
· Unit 2: FAA PAVEAIR Basics
· Unit 3: Predicting Pavement Performance
· Unit 4: Maintenance and Repair Planning
· Unit 5: Additional Functions
Within each unit are Instructor Demonstrations and Student Labs. These demonstrations and labs provide scenarios designed to demonstrate the operation of FAA PAVEAIR. Each demonstration and lab provides detailed “step-by-step” directions to complete each scenario.
Preparing for your Workshop
Depending on the number of participants, you should consider one of two teaching approaches:
· Lecture
· Workshop Lab (classroom)

The Lecture approach is ideal for large audiences where it is not feasible to set up a classroom. Following this approach, the instructor will show the presentation and all student labs will be demonstrated by the instructor. 

The Workshop Lab approach is ideal for smaller audiences where a classroom setup is available. Following this approach, the instructor will show the presentation and all student labs will be performed by the participants. The instructor will verify that the students have completed each lab successfully.

	Note: Please ensure that participants are notified that they should bring a laptop if they wish to participate in the student labs.



[bookmark: _Toc282609822]Materials
In order to successfully run this workshop, the instructor should ensure he has the following materials available:
· This Instructor Guide
· FAA PAVEAIR Workshop: Presentation
· FAA PAVEAIR Workshop: Student Workbook, enough copies for each of his students
· FAA PAVEAIR Installation CD, enough copies for each of his students
	Note: It is HIGHLY recommended that the instructor use the Intranet version of FAA PAVEAIR for this workshop.



[bookmark: _Toc282609823]Workshop Lab Setup
The setup of the Workshop Lab should be completed and tested prior to conducting the Workshop. 
There are three main components to the Workshop Lab: an instructor laptop with a projector, the FAA PAVEAIR server, and a wireless router. The configuration of each component will now be discussed.
[image: ]
Instructor Laptop
The Instructor Laptop is used to present the FAA PAVEAIR Workshop presentation and for the instructor to follow along with the student labs. To accomplish these tasks, the Instructor laptop will require the following:
· Microsoft PowerPoint 2007 or better
· Microsoft Internet Explorer 6.0 or better
· A PC Projector with a minimum of 1024x768 (XGA) resolution
FAA PAVEAIR Server
The FAA PAVEAIR server hosts the Intranet version of FAA PAVEAIR that will be used for this Workshop. The instructor should set the computer name (hostname) of the FAA PAVEAIR server to an easy to remember name, such as “faapaveair”. Follow the FAA PAVEAIR setup guide to properly configure the FAA PAVEAIR server. 
	Note: While it  is possible to use a single laptop as both the Instructor Laptop and the FAA PAVEAIR Server, please be aware of IIS connection limits with a non-server OS. Windows 7 / Vista Home versions are limited to 3 concurrent users; the Ultimate / Professional versions are limited to 10 concurrent users.



Wireless Router
It is highly recommended that a wireless router be used to allow the students to connect to the FAA PAVEAIR Workshop Lab. The wireless router must be set up and tested prior to the workshop. 
Make note of the wireless router’s name (SID) and network key as you will need to distribute this to your participants. There is a table for this information in Student Lab 1a.



[bookmark: _Toc282609825][bookmark: _Toc358979628]Unit 1: What is a Pavement Management System? Participant’s Workbook: Page 3


In Unit 1, we will define an Airport Pavement Management System, explain the benefits of using an APMS, and explore the history of FAA PAVEAIR.
[image: ]
[bookmark: _Toc358979696]Figure 1 - What is a Pavement Management System?
[bookmark: _Toc282609826]Topics Covered
· What is a Pavement Management Program?
· Pavement Management Programs Must Include:
· What is an Airport Pavement Management System?
· Benefits of an Airport Pavement Management System
· Pavement Life Cycle Curve
· History of FAA PAVEAIR


[bookmark: _Toc282609827][bookmark: _Toc358979629]What is a Pavement Management Program? Participant’s Workbook: Page 4
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[bookmark: _Toc358979697]Figure 2 - What is a Pavement Management Program?
First, let us define what constitutes a Pavement Management Program.
A Pavement Management Program consists of a series of procedures to be followed to assure that proper preventative and remedial pavement maintenance is performed. A more detailed description is provided in “FAA Advisory Circular 150/5380-6B Appendix A”.
As budgets become tighter, it is increasingly important to evaluate alternative maintenance strategies using a “what-if” approach to discover the most cost-effective means to maintain your pavements. This is in contrast to the mostly reactive approach of the past, which only considered the immediate maintenance need. An effective Pavement Management Program allows for the consideration of these alternative maintenance and repair strategies; it enables efficient long-term planning of maintenance strategies throughout the pavement life-cycle.
"Public Law 103-305” requires an airport agency to implement an effective pavement maintenance management program in order to be eligible to receive federal funding.


[bookmark: _Toc358979630]Pavement Management Programs Must Include: Participant’s Workbook: Page 5
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[bookmark: _Toc358979698]Figure 3 - Pavement Management Programs Must Include:
A Pavement Management Program must include the following:
Pavement Inventory: Information on pavement inventories must include the type of pavement, its dimensions, year of construction, its location, and whether Federal financial assistance was used.
Inspection Schedule: A detailed inspection must be performed by trained personnel at least once a year. If proper PCI histories are kept, then the frequency of the inspections may be extended to 3 years. A drive-by inspection must occur at least once per month.
Record Keeping: At least five years of history must be recorded for all detailed inspections and any maintenance performed. This information must include the inspection date, location, distresses found, and any maintenance scheduled or performed.
Information Retrieval: Information must be stored in a system that allows for the records to be retrieved as necessary for any reports required by the FAA.
Program Funding: The program should identify funding sources available to provide remedial and preventive maintenance activities.


[bookmark: _Toc358979631]What is an Airport Pavement Management System? Participant’s Workbook: Page 6
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[bookmark: _Toc358979699]Figure 4 - What is an Airport Pavement Management System?
An APMS—as identified in Appendix A of AC 150/5380-6, Guidelines and Procedures for Maintenance of Airport Pavements—provides a consistent, objective, and systematic procedure for establishing facility policies, setting priorities and schedules, allocating resources, and budgeting for pavement maintenance and rehabilitation. It can also quantify information and provide specific recommendations for actions required to maintain a pavement network at an acceptable level of service while minimizing the cost of maintenance and rehabilitation. 
Because it is difficult to determine when a pavement has reached the critical condition, an APMS can help identify the optimal rehabilitation point and help decision-makers target available resources where they will be most effective. The APMS can do this by making use of data from a pavement condition rating system that will predict future conditions and indicate whether the distress is load or environmentally related.
The selection of the best course of action can be determined based on the predicted effects of each action. For example, by placing a thin overlay on all pavements, there will be an immediate improvement to all the pavements. However, due to rapid deterioration of the overlays, there probably will be a need for further rehabilitation in a short period of time. If, in addition to other pavements needing work, some of the overlaid pavements need rehabilitation action again next year, the overall condition of the pavement network will eventually deteriorate. Alternatively, if a few selected pavements receive the full thickness overlay, they will not need rehabilitation for many years. During subsequent years, remaining pavements can then receive full thickness overlays, so the number of pavements needing rehabilitation will ultimately decrease. With this strategy, however, overall pavement condition will be worse in the short term because those pavements that have not been overlaid will continue to deteriorate until they are rehabilitated. 
In order to determine which of these actions is preferable, we must be able to predict the future consequences of the various scenarios. This requires an understanding of the life span of a thick (e.g., 4-inch) versus thin (2-inch) overlay. Practitioners should also have a good understanding of the rate of pavement deterioration, with and without maintenance, and the causes of current pavement deterioration, such as environmental conditions or pavement loading conditions. 
Predicting consequences of rehabilitation scenarios requires using “engineering judgment” in the decision-making process. However, if the consequences are predicted using a predetermined methodology, it becomes possible to analyze previous predictions and improve on the prediction procedure over a period of time—regardless of management or staff turnover. 
One such methodology is an Airport Pavement Management System (APMS), which can improve on the decision-making process, expand its scope, allow for feedback based on choices made, and ensure that consistent decisions are made throughout an organization.

[bookmark: _Toc358979632]Benefits of an Airport Pavement Management System Participant’s Workbook: Page 7
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[bookmark: _Toc358979700]Figure 5 - Benefits of an Airport Pavement Management System
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[bookmark: _Toc358979701]Figure 6 - Pavement Life Cycle Curve
An APMS not only evaluates the present condition of a pavement, but also predicts its future condition through the use of a pavement condition indicator. By projecting the rate of deterioration, a life-cycle cost analysis can be made for various alternatives. This analysis will help determine the optimal time for applying the best alternative. Such a decision is necessary to avoid higher maintenance and repair costs in the future. 
The figure on this slide illustrates how a pavement generally deteriorates and what the relative cost of rehabilitation at various times throughout its life could be. A pavement generally performs well for the majority of its life, after which it reaches a “critical condition” and begins to deteriorate rapidly. Several studies have shown that maintaining a pavement in good condition versus periodically rehabilitating a pavement in poor condition is four to five times less expensive. The number of years a pavement stays in “good” condition before rapidly deteriorating depends on several factors, including construction type and quality, pavement use, climate, and maintenance.

[bookmark: _Toc358979634]History of FAA PAVEAIR Participant’s Workbook: Page 9
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[bookmark: _Toc358979702]Figure 7 - History of FAA PAVEAIR
PAVER PMS
The historical roots of FAA PAVEAIR can be traced back to 1968.  The US Army Construction Engineering Research Laboratory (CERL) began development of a Pavement Management System (PMS) for use by the Department of Defense (DOD).   The PMS was designed to run on mainframe computers and was named PAVER.
PAVER was modeled after the pavement management procedures used at Fort Eustis, Virginia.  In 1972, a preliminary version of PAVER was completed and it was tested at Fort Eustis in 1973. The system was deemed unacceptable; the system was difficult to use, time-consuming, and lacked state-of-the-art pavement management technology.
In 1978, a new version of PAVER was developed which combined the pavement management technologies available at that time.  This version was tested at Fort Eustis in 1979 and the software was adopted as a standard PMS for use by the U.S. Army.


MicroPAVER
In 1985, CERL began work on a version of PAVER that could run on microcomputers. This version was named MicroPAVER and the project was funded by the Federal Aviation Administration (FAA). The first version was completed in 1987. (Holt & Gramling, 1992)
Public Law 103-305
In 1995, "Public Law 103-305” was passed. This law requires an airport agency to implement an effective pavement maintenance management program in order to be eligible to receive federal funding.
APMS Systems in Use
In 2004, it was estimated that 84% of state aviation agencies in the US use an APMS.
FAA PAVEAIR
In 2008, the FAA started development of a public, web-based Airport Pavement Management System (APMS) named FAA PAVEAIR.  FAA PAVEAIR was designed to have similar functionality to that found in MicroPAVER. A public beta version of FAA PAVEAIR was released on February 10, 2011.
FAA PAVEAIR 2.0 was released on June 1, 2012

[bookmark: _Toc282609834]

[bookmark: _Toc358979635]Student Lab 1a: Connect to the workshop Lab Network Participant’s Workbook: Page 11

The purpose of this Student Lab is to ensure that you can connect to the Workshop Lab Network and access the Workshop version of FAA PAVEAIR. 
[image: ]
[bookmark: _Toc358979703]Figure 8 - Student Lab 1a: Connect to the Workshop Lab Network
To complete this lab, your instructor will provide you with the information required to connect to the Workshop Lab Network. Please record that information here, in case you need to re-connect to the network later.

	Wireless Network Name (SID)
	Wireless Network Key

	FAAPAVEAIR
	FAAPAVEAIR



	Workshop FAA PAVEAIR Address

	http://faapaveair



Once connected, verify that you can access FAA PAVEAIR by entering the address in Internet Explorer.

	Note: Please let the instructor know if you are having difficulties connecting to the Workshop network.


[bookmark: _Toc282609835]
[bookmark: _Toc358979636]Unit 2: FAA PAVEAIR Basics Participant’s Workbook: Page 13

In Unit 2, we will discuss the main features of the FAA PAVEAIR APMS and demonstrate how to use its basic functions.
[image: ]
[bookmark: _Toc282609755][bookmark: _Toc358979704]Figure 9 - Unit 2: FAA PAVEAIR Basics
[bookmark: _Toc282609836]Topics Covered
· About FAA PAVEAIR
· Features
· Versions
· User Accounts / Databases
· Pavement Hierarchy
· Pavement Inventory
· Pavement Work History
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[bookmark: _Toc358979705]Figure 10 - About FAA PAVEAIR
FAA PAVEAIR is an Airport Pavement Management System (APMS) that has been developed by the FAA. The purpose of FAA PAVEAIR is to provide a free and publicly available APMS that fulfills the requirements of FAA Advisory Circular 150/5380-7A, is easy to use, and includes similar functionality to those found in MicroPAVER version 5.3.
FAA PAVEAIR is intended for use by airport pavement engineers, airport management, and cost accounting professionals charged with determining the most accurate Pavement Condition Index (PCI) as a basis for maintaining the safest possible airport pavement quality, within acceptable cost constraints and timeframes.
The FAA PAVEAIR application has been localized to support English, French, and Spanish languages. It support both English and Metric measurements.
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[bookmark: _Toc358979706]Figure 11 - Primary Functions
One of the main goals in the development of FAA PAVEAIR was to ensure that it contained similar functionality to those found in MicroPAVER version 5.3. Specifically, the following features were included:
· Manage Pavement Inventories
· Record Pavement Work History
· Input Condition Surveys
· Calculate PCI / SCI / FOD
· Create Family Models (Prediction Modeling)
· Predict future PCI (Condition Analysis)
· Maintenance and Repair Planning
· Reporting and Mapping
· MicroPAVER compatibility (e60 files)
The functionality discussed above is divided into several distinct modules. Each module is accessed by selecting it from the navigation bar.  The currently active module is displayed in the breadcrumb located directly under the navigation bar.

[bookmark: _Toc282609839][bookmark: _Toc358979639]Versions Participant’s Workbook: Page 16
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[bookmark: _Toc358979707]Figure 12 – Versions

	

	

	

	

	

	

	

	

	


FAA Hosted Version
The FAA Host version is the recommended version for general use and can be accessed from: http://faapaveair.faa.gov. 
[bookmark: _Toc282609749][bookmark: _Toc358979759]Table 1 - FAA Host Version
	Advantages
	Disadvantages

	· No installation required
· Always the most current version
· Data stored on FAA Servers
· Data can be Public or Private
· Centrally accessed from the internet 
	· Requires internet access; Cannot be used offline



Intranet Version
The Intranet version was conceived as a way to provide most of the benefits of the FAA hosted version, while allowing an organization to maintain control over their own data.
[bookmark: _Toc282609750][bookmark: _Toc358979760]Table 2 - Intranet Version
	Advantages
	Disadvantages

	· No Installation required for clients
· Data stored on company servers (Private)
· Centrally accessed from the  intranet
	· Need dedicated servers
· Must be maintained
· Requires access to intranet servers; Cannot be used off-line



Locally Installed Version
The Locally Installed version provides a means to run FAA PAVEAIR in an off-line mode. This allows for FAA PAVEAIR to be accessed without the need of a network connection, making the application portable. This version requires a premium Microsoft Operating Systems (contains IIS). 
[bookmark: _Toc282609751][bookmark: _Toc358979761]Table 3 - Locally Installed Version
	Advantages
	Disadvantages

	· Can be used off-line
· Data is stored directly on your computer (Private)
	· Must be maintained
· Requires installation of Internet Information Server (IIS) and SQL Server Express
· IIS is only available on premium versions of Windows
· Can only be accessed from the computer it is installed on



Information on how to install each version is included in the FAA PAVEAIR Setup Guide distributed with the program.
[bookmark: _Toc282609840][bookmark: _Toc358979640]User Accounts / Databases	Participant’s Workbook: Page 18
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[bookmark: _Toc358979708]Figure 13 - User Accounts / Databases
While you do not need a user account to browse public pavement data, you will need to create a user account if you want to work with your own pavement data.
After you establish a user account, you will be able to create or import new databases and use the Member Area.  
User data can be made either “public” or “private”. When data is made “public”, anyone can view the data, but only the owner and authorized users can make changes. When data is made “private”, only the owner and authorized users can view or make changes to the data. The user can switch the database between “public” and “private” in the “Manage Database” section of the Member Area.
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[bookmark: _Toc358979641]Student Lab 2a: Create a User Account and Pavement Database Participant’s Workbook: Page 19

The purpose of this Student Lab is to provide you with step-by-step instructions on how to establish an account and create a new blank pavement database.
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[bookmark: _Toc358979709]Figure 14 - Student Lab 2a: Create a User Account and Pavement Database
Estimated Time to Complete: 10 minutes
Please instruct your participants to open Internet Explorer and browse to the FAA PAVEAIR application to begin this student lab. Your participants will be creating new accounts on the system and it is important that they record their username and password, as we will use it to access FAA PAVEAIR in later student labs.
When the users create their new database, have them select a unique description so that they can easily tell them apart from the others: for example, using their last name and first initial as the database name.
	Instructor: For this workshop we are using the private intranet version of FAA PAVEAIR. While users may have already established an account on the public version of FAA PAVEAIR, those accounts will not be accessible from this Workshop. Accounts created today are valid only for this Workshop.




[bookmark: _Toc358979642]Instructor Demonstration 2a: Importing MicroPAVER Data
The purpose of this instructor demonstration is to highlight the steps for importing MicroPAVER data into FAA PAVEAIR. 
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[bookmark: _Toc358979710]Figure 15 - Instructor Demonstration 2a: Importing MicroPAVER Data
Estimated Time to Complete: 5 minutes
For this demonstration, we will import a MicroPAVER Mansfield e60 file. 
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[bookmark: _Toc358979711]Figure 16 - Pavement Hierarchy
FAA PAVEAIR divides pavements into a hierarchy of Networks, Branches, and Sections as specified in FAA AC 150/5380-7A.  
· A pavement Network is a high-level grouping of an organization’s pavements for the purposes of maintenance and repair planning.  The pavement Network is further subdivided into pavement Branches.  
· A pavement Branch is an identifiable area of the pavement network that can be identified as having a distinct function.  Examples of pavement branch areas are runways, taxiways, and aprons.  Pavement Branches are further subdivided into pavement Sections.  
· A pavement Section is a contiguous pavement area with uniform construction, maintenance, usage, and condition.  A Section should also have the same traffic volume and load intensity conditions. 
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[bookmark: _Toc358979712]Figure 17 - Pavement Inventory
The “Inventory” module provides an interface to view pavement inventory data. Use the “Member Area - Inventory Update” module to add, edit, or delete pavement inventory data.  
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The purpose of this Student Lab is to learn how to manage your pavement inventories in FAA PAVEAIR.
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[bookmark: _Toc358979713]Figure 18 - Student Lab 2b: Pavement Inventory
Estimated Time to Complete: 10 minutes
For this Student Lab, your participants will be adding inventory into their newly created database. It is recommended that you enter the first pavement section together.
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[bookmark: _Toc358979714]Figure 19 - Pavement Work History
The “Work” module provides an interface to view pavement work history data (pavement maintenance activities). Use the “Member Area – Work Update” module to add, edit, or delete pavement work history data.
Accurate work history data, especially the last construction date, is essential for calculating and predicting PCI.  

	

	

	

	

	



[bookmark: _Toc282609845][bookmark: _Toc358979647]Student Lab 2c: Pavement Work History Participant’s Workbook: Page 29

The purpose of this Student Lab is to learn how to manage pavement work history in FAA PAVEAIR.
[image: ]
[bookmark: _Toc358979715]Figure 20 - Student Lab 2c: Pavement Work History
Estimated Time to Complete: 10 minutes
For this Student Lab, your participants will be entering work history into their newly created database. It is recommended that you enter the history for the first pavement section together.

	

	

	

	

	

	



[bookmark: _Toc282609846]
[bookmark: _Toc358979648]Unit 3: Assessing Pavement Condition Participant’s Workbook: Page 31

In Unit 3, we will discuss how to preform pavement condition surveys and enter the data into FAA PAVEAIR. We will show how to manually calculate the deduct values and PCI for pavement sample units.
[image: ]
[bookmark: _Toc358979716]Figure 21 - Unit 3: Assessing Pavement Condition
Topics Covered
· Pavement Condition Surveys
· Types of Distresses
· Recording Distresses
· Update Inspection
· Pavement Condition Index (PCI)





[bookmark: _Toc358979649]Pavement Condition Surveys Participant’s Workbook: Page 32

[image: ]
[bookmark: _Toc358979717]Figure 22 - Pavement Condition Surveys
FAA PAVEAIR follows the procedures outlined in ASTM D 5340-10 and ASTM D 6433-09. Visual surveys and inspections are recorded on Condition Survey forms and then entered into FAA PAVEAIR’s “Update Inspections” module, located in the Member Area.  

	

	

	

	

	

	

	


[bookmark: _Toc358979650]Updated ASTM Standards Participant’s Workbook: Page 33

[image: ]
[bookmark: _Toc358979718]Figure 23 - Updated ASTM Standards

	

	

	

	

	

	

	

	

	


[bookmark: _Toc358979651]Types of DistressesParticipant’s Workbook: Page 34

[image: ]
[bookmark: _Toc358979719]Figure 24 - Types of Distresses
FAA PAVEAIR uses the same distress numbering documented in ASTM D 5340-10 and ASTM D 6433-09.

	

	

	

	

	

	

	

	


[bookmark: _Toc358979652]Distress GuideParticipant’s Workbook: Page 35

[image: ]
[bookmark: _Toc358979720]Figure 25 - Types of Distresses
FAA PAVEAIR’s Help System includes a new distress guide with high-resolution color images of ASTM distresses at each severity level.

	

	

	

	

	

	

	


[bookmark: _Toc358979653]Instructor Demonstration 3a: Distress Deduct Curves Participant’s Workbook: Page 37

[image: ]
[bookmark: _Toc358979721]Figure 25 – Instructor Demonstration 3a: Distress Deduct Curves
Estimated Time to Complete: 10 minutes
The Distress Deduct Curves feature provides a reference for computing deduct values for each type of distress. ASTM D5340-10 and ASTM D 6433-09 provides images of the deduct curves, but neglects to provide a formulas for determining deduct values. This feature of FAA PAVEAIR plots the deduct curves for each distress and provides a formula to calculate the deduct value for any given density.

	

	

	

	

	



[bookmark: _Toc297902540][bookmark: _Toc358979654]Create Sample Units Participant’s Workbook: Page 39

[image: ]
[bookmark: _Toc297902604][bookmark: _Toc358979722]Figure 26 – Create Sample Units

	

	

	

	

	

	

	

	

	


[bookmark: _Toc297902541][bookmark: _Toc358979655]Determine Number of Sample Units Participant’s Workbook: Page 40

[image: ]
[bookmark: _Toc297902605][bookmark: _Toc358979723]Figure 27 – Determine Number of Sample Units

	

	

	

	

	

	

	

	

	


[bookmark: _Toc358979656]Recording Distresses Participant’s Workbook: Page 41

[image: ]
[bookmark: _Toc358979724]Figure 28 - Recording Distresses
Follow the procedures listed in ASTM D5340-10 and ASTM D 6433-09 to calculate the minimum number of sample units required for your pavement sections and the required sample unit spacing interval.

	

	

	

	

	

	

	


[bookmark: _Toc358979657]Enter Inspection Data: Update Inspection Participant’s Workbook: Page 42

[image: ]
[bookmark: _Toc358979725]Figure 29 – Enter Inspection Data: Update Inspection
The Update Inspection module provides an interface to enter the data recorded on your survey data sheets into FAA PAVEAIR. 

	[bookmark: _Toc282609847]

	

	

	

	

	

	



[bookmark: _Toc358979658]Student Lab 3a: Condition Surveys Participant’s Workbook: Page 43

The purpose of this lab is to learn how to input inspection data from your survey data sheets into FAA PAVEAIR. 
[image: ]
[bookmark: _Toc358979726]Figure 30 - Student Lab 3a: Condition Surveys
Estimated Time to Complete: 20 minutes
For this Student Lab, your participants will be entering data from sample survey data sheets. It is recommended that you enter the first sample survey sheet together.

	

	

	

	

	



[bookmark: _Toc282609848][bookmark: _Toc287011757][bookmark: _Toc282609849][bookmark: _Toc358979659]Pavement Condition Index (PCI) Participant’s Workbook: Page 45

[image: ]
[bookmark: _Toc287010110][bookmark: _Toc358979727]Figure 31 - Pavement Condition Index (PCI)

	

	

	

	

	

	

	

	

	


[bookmark: _Toc358979660]PCI Calculation – Sample Unit PCI Participant’s Workbook: Page 46
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[bookmark: _Toc358979728]Figure 32 - PCI Calculation – Sample Unit PCI

	

	

	

	

	

	

	

	

	


[bookmark: _Toc358979661]Student Lab 3b: Corrected Deduct Values for Asphalt Pavements Participant’s Workbook: Page 47

[image: ]
[bookmark: _Toc358979729]Figure 33 - Student Lab 3b: Corrected Deduct Values for Asphalt Pavements

	

	

	

	

	

	

	

	

	


[bookmark: _Toc358979662]Student Lab 3c: Corrected Deduct Values for Concrete Pavements Participant’s Workbook: Page 49

[image: ]
[bookmark: _Toc358979730]Figure 34 - Student Lab 3c: Corrected Deduct Values for Concrete Pavements

	

	

	

	

	

	

	

	

	


[bookmark: _Toc358979663]PCI Calculation – Area Weighted PCI of Random Sample Units Participant’s Workbook: Page 51

[image: ]
[bookmark: _Toc358979731]Figure 35 - PCI Calculation - Area Weighted PCI of Random Sample Units

	

	

	

	

	

	

	

	



[bookmark: _Toc358979664]PCI Calculation – Area Weighted PCI of Additional Sample UnitsParticipant’s Workbook: Page 52
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[bookmark: _Toc358979732]Figure 36 - PCI Calculation - Area Weighted PCI of Additional Sample Units

	

	

	

	

	

	

	

	



[bookmark: _Toc358979665]PCI Calculation – Area Weighted Section PCI Participant’s Workbook: Page 53
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[bookmark: _Toc358979733]Figure 37 - PCI Calculation - Area Weighted Section PCI

	

	

	

	

	

	

	

	




[bookmark: _Toc358979666]Student Lab 3d: Pavement Condition Index Participant’s Workbook: Page 55

The purpose of this lab is to learn how to view the calculated PCI / SCI / FOD for your pavements.
[image: ]
[bookmark: _Toc358979734]Figure 38 - Student Lab 3d: Pavement Condition Index
Estimated Time to Complete: 5 minutes
For this Student Lab, your participants will be viewing the PCI / SCI / FOD information for their pavements. This will be calculated based on the pavement work history and the inspection data that they entered in the previous lab. The calculations follow the procedures published in “ASTM D 5340 Standard Test Method for Airport Pavement Condition Index”.

	

	

	

	



[bookmark: _Toc282609850][bookmark: _Toc358979667]Unit 4: Predicting Pavement PerformanceParticipant’s Workbook: Page 57

In Unit 4, we will demonstrate how to use the FAA PAVEAIR APMS to predict the future condition of airport pavements. 
[image: ]
[bookmark: _Toc282609759][bookmark: _Toc358979735]Figure 39 - Unit 4: Predicting Pavement Performance
[bookmark: _Toc282609851]Topics Covered
· Prediction Modeling
· Condition Analysis
· Distress Deduct Curves


[bookmark: _Toc282609852][bookmark: _Toc358979668]Prediction Modeling Participant’s Workbook: Page 58

[image: ]
[bookmark: _Toc358979736]Figure 40 - Prediction Modeling
The Prediction Modeling module is used to predict the future condition (PCI) of pavements by grouping together pavements of similar attributes into a model and plotting the predicted results on a graph. When deciding which pavements sections to group together into a model, consider the following attributes: age, construction, traffic patterns, and weather. With consistency in reporting, a pattern or trend can be observed in pavements, and attention can be prioritized for areas requiring more or less maintenance. 

	

	

	

	



[bookmark: _Toc282609853][bookmark: _Toc358979669]Instructor Demonstration 4a: Prediction Modeling Participant’s Workbook: Page 59

The purpose of this instructor demonstration is to show how FAA PAVEAIR can bundle similar pavement sections into a prediction model and generate a PCI prediction curve.
[image: ]
[bookmark: _Toc358979737]Figure 41 – Instructor Demonstration 4a: Prediction Modeling
Estimated Time to Complete: 10 minutes
For this instructor demonstration, you will be creating a new prediction model. Since there is not enough sample data from the earlier student labs to create an accurate prediction model, we will create our prediction model using the Sample database that is included with FAA PAVEAIR. Participants are invited to follow along and create their own prediction models.


	

	

	

	


[bookmark: _Toc282609854]
[bookmark: _Toc358979670]Condition Analysis Participant’s Workbook: Page 61

[image: ]
[bookmark: _Toc358979738]Figure 42 - Condition Analysis
The Condition Analysis Module provides projections about the viability of any Network or subset of network pavement specified by the user.  The analysis is based upon prior inspection data and comparison of values between previous inspections. If there is no inspection data, then the program defaults to a deduction of 3 PCI points per year.

	

	

	

	

	

	



[bookmark: _Toc282609855][bookmark: _Toc358979671]Student Lab 4a: Condition Analysis Participant’s Workbook: Page 62

The purpose of this instructor demonstration is to show how to predict the performance (PCI) of a pavement section out to 10 years.
[image: ]
[bookmark: _Toc358979739]Figure 43 –Student Lab 4a: Condition Analysis
Estimated Time to Complete: 5 minutes

	

	

	

	

	

	




[bookmark: _Toc282609856][bookmark: _Toc358979672]Unit 5: Maintenance and Repair Planning Participant’s Workbook: Page 65

In Unit 5, we will demonstrate how to use the FAA PAVEAIR APMS to provide options and comparisons in the scheduling, budgeting, and analysis of pavement maintenance and repair activities.
[image: ]
[bookmark: _Toc282609760][bookmark: _Toc358979740]Figure 44 - Unit 5: Maintenance and Repair Planning
[bookmark: _Toc282609857]Topics Covered
· Maintenance and Repair Planning
· Critical PCI Method
· Minimum Condition
· Consequence of Local Repair


[bookmark: _Toc282609858][bookmark: _Toc358979673]Maintenance and Repair PlanningParticipant’s Workbook: Page 66

[image: ]
[bookmark: _Toc358979741]Figure 45 - Maintenance and Repair Planning
FAA PAVEAIR’s M&R Module is used to provide the user with options and comparisons in the scheduling, budgeting, and analysis of pavement maintenance, and repair activities with an emphasis on local policies and costs.  PAVEAIR evaluates its M&R activities from a specified start date and the number of years that the plan will encompass. M&R activities can be constrained to a particular budget or an attempt to maintain a minimum PCI condition.
The M&R plan allows the user to input basic inventory data, selected inspection information, and predictions about future pavement condition, while also applying local maintenance policies, and/or maintenance costs.   The resulting output reports assist the user in determining the most efficient plan for maintenance. 
There are three Work Plan modes to choose from: 
· Critical PCI Method 
· Minimum Condition 
· Consequence of Local Repair 

[bookmark: _Toc282609859][bookmark: _Toc358979674]Customizable M&R Settings Participant’s Workbook: Page 67

[image: ]
[bookmark: _Toc358979742]Figure 46 – Customizable M&R Settings

	

	

	

	

	

	

	

	


[bookmark: _Toc358979675]Maintenance and Repair (M&R) Plan: Tabs and DefinitionsParticipant’s Workbook: Page 68

	M&R Plans
	Description

	Critical PCI
	This mode applies policies depending on if the pavement section is above or below the critical PCI point.
Option: Determine Budget Consequence
Based on budget availability, calculate resulting pavement condition after a period of time defined in Timing Tab.  When budget is limited, M&R is optimized by user-determined priorities.
Option: Determine Budget Requirements
Calculate budget requirements based on various objectives such as:
· Eliminate M&R backlog in a user-defined period of time.
· Maintain the current PCI value using M&R work strategies over an established period of time.
· Attain a user-determined PCI over an established period of time.

	Consequence of Local Repair
	This mode calculates the cost and resulting condition of immediate implementation of local M & R.
Option: Localized
· Localized > Critical – refers to costs for preventive M&R which is applied above critical PCI to slow the rate of pavement deterioration.
· Localized < Critical – also known as Stop-Gap M&R is used for pavement below critical PCI to keep pavement in an operationally safe condition.
· Policy Consequence – The M&R consequence after applying the defined localized M&R activities.

	Minimum Condition
	This mode on considers Major M&R actions required to maintain a minimum PCI rating.
Option: Minimum Condition
· Define a custom Minimum Condition for each branch use / section rank.
Option: M&R Cost by Condition
· Define a custom M&R cost depending on the condition of the pavement section.



	M&R Tables
	Description

	Localized Policy
	Define the work type to be performed based on the distress and severity.

	Localized Work Type / Cost
	Define the cost to perform a specific work type.

	Localized Work Consequence
	Define the consequence of applying a particular work type to a distress.

	Global Policy
	Define a custom Work Types for localized M&R strategies.

	Minimum Condition
	Define a custom Minimum Condition for each branch use / section rank.

	Branch Use Priority
	Define the maintenance priorities based on Branch Use.

	Section Rank Priority
	Define the maintenance priorities based on Section Rank.

	Major M&R Priority
	Define maintenance priorities based on Branch Use and Section Rank.  The lower the number, the higher the priority.

	Cost by Condition
	Define a custom M&R cost depending on the condition of the pavement section.

	Budget
	Define the available budget by year.


[bookmark: _Toc358979676]Localized Work Types			         Section Ranks	
	CS-AC Crack Sealing - AC
	Letter Abbreviation

	CS-PC Crack Sealing - PCC
	A Principal

	GR-PP Grinding (Localized)
	B Arterial

	JS-LC Joint-Seal (Localized)
	C Collector

	JS-Si Joint-Seal (Silicon)
	I Industrial

	PA-AD Patching - AC Deep
	E Residential

	PA-AL Patching - AC Leveling
	N Not Applicable

	PA-AS Patching - AC Shallow
	P Primary

	PA-PF Patching - PCC Full Depth
	S Secondary

	PA-PP Patching - PCC Partial Depth
	T Tertiary

	SH-LE Shoulder Leveling
	O Other

	SL-PC Slab Replacement - PCC
	

	UN-PC Undersealing - PCC
	

	NONE No Localized
	



[bookmark: _Toc358979677]Instructor Demonstration 5a: Edit M&R Tables Participant’s Workbook: Page 71

The purpose of this instructor demonstration is to demonstrate how to customize your M&R plans. 
[image: ]
[bookmark: _Toc358979743]Figure 47 – Instructor Demonstration 5d: Edit M&R Tables
Estimated Time to Complete: 5 minutes
The “Edit M&R Tables” option allows for the creation of custom M&R polices for the following M&R categories: Localized M&R, Global M&R, Major M&R, M&R Cost by Condition, and Budget.

	

	

	

	

	

	


[bookmark: _Toc358979678]Critical PCI Method Participant’s Workbook: Page 73

[image: ]
[bookmark: _Toc358979744]Figure 48 - Critical PCI Method
The Critical PCI is defined as the PCI value at which point the deterioration of the pavement rapidly escalates or the cost of applying localized preventive maintenance increases significantly. It is more economical to maintain pavements above rather than below Critical PCI. The Critical PCI is usually between a PCI of 70 and 55.

	

	

	

	

	

	



[bookmark: _Toc358979679]Instructor Demonstration 5b: Critical PCI Participant’s Workbook: Page 75

The purpose of this instructor demonstration is to show how to apply the “Critical PCI Method” plan mode to plan your M&R activities.
[image: ]
[bookmark: _Toc358979745]Figure 49 – Instructor Demonstration 5a: Critical PCI
Estimated Time to Complete: 15 minutes
For this instructor demonstration, you will create an M&R plan using the “Critical PCI” method. Since there is not enough sample data from the earlier student labs to create a meaningful M&R plan, we will use the Sample database included with FAA PAVEAIR. Participants are invited to follow along and create their own M&R plan.


	

	

	

	


[bookmark: _Toc282609860]
[bookmark: _Toc358979680]Minimum Condition Participant’s Workbook: Page 77

[image: ]
[bookmark: _Toc358979746]Figure 50 - Minimum Condition
The Minimum Condition plan mode only takes into consideration the Major M&R activities required to maintain a minimum PCI rating. Selecting the Minimum Condition plan mode prioritizes the Maintenance and Repair plan to reflect the choice of Minimum Condition as the variable for decision making, in regard to future work.

	

	

	

	

	





[bookmark: _Toc358979681]Instructor Demonstration 5c Participant’s Workbook: Page 79

The purpose of this instructor demonstration is to show how to apply the “Minimum Condition” plan mode to plan your M&R activities.
[image: ]
[bookmark: _Toc358979747]Figure 51 – Instructor demonstration 5b: Minimum Condition
Estimated Time to Complete: 5 minutes
For this instructor demonstration, you will create an M&R plan using the “Minimum Condition” method. Since there is not enough sample data from the earlier student labs to create a meaningful M&R plan, we will use the Sample database included with FAA PAVEAIR. Participants are invited to follow along and create their own M&R plan.

	

	

	

	


[bookmark: _Toc282609861]
[bookmark: _Toc358979682]Consequence of Local Repair Participant’s Workbook: Page 81

[image: ]
[bookmark: _Toc358979748]Figure 52 - Consequence of Local Repair
This mode calculates the cost and resulting condition of immediate implementation of local M&R for the most recent inspection year.  This choice automatically changes the work plan duration in the Timing tab to one year.

	

	

	

	

	

	



[bookmark: _Toc358979683]Instructor Demonstration 5d: Consequence of Local Repair Participant’s Workbook: Page 83

The purpose of this instructor demonstration is to show how to apply the “Consequence of Local Repair” plan mode to plan your M&R activities.
[image: ]
[bookmark: _Toc358979749]Figure 53 – Instructor Demonstration 5c: Consequence of Local Repair
Estimated Time to Complete: 5 minutes
For this instructor demonstration, you will create an M&R plan using the “Consequence of Local Repair” method. Since there is not enough sample data from the earlier student labs to create a meaningful M&R plan, we will use the Sample database included with FAA PAVEAIR. Participants are invited to follow along and create their own M&R plan.

	

	

	

	

	


[bookmark: _Toc282609862][bookmark: _Toc358979684]Unit 6: Additional Functions Participant’s Workbook: Page 85

In Unit 6, we will demonstrate how to use the FAA PAVEAIR APMS to generate reports, manage airport maps, and import data from other APMS systems. We will discuss the “Road Map” for future development of the FAA PAVEAIR APMS.
[image: ]
[bookmark: _Toc282609761][bookmark: _Toc358979750]Figure 54 - Unit 6: Additional Functions
[bookmark: _Toc282609863]Topics Covered
· Mapping
· Reporting
· Importing from MicroPAVER
· Road Map
· Questions and Answers


[bookmark: _Toc282609864][bookmark: _Toc358979685]Mapping Participant’s Workbook: Page 86

[image: ]
[bookmark: _Toc358979751]Figure 55 - Mapping
A shape file represents a graphical map of your pavement network. A shape file is useful in identifying the physical locations of your pavement sections. It is also used by FAA PAVEAIR for displaying the PCI of pavement sections directly on a map.
Shape files are imported either using the “Update Shape File to Current DB” function in the “Member Area” or automatically though the MicroPAVER import process (when a shape file is present). 
The “Shape File Assignment Tool” located under the “Member Area” is used to assign or re-assign pavement sections to shape file objects.

	

	

	

	


[bookmark: _Toc358979686]Reporting Participant’s Workbook: Page 87

[image: ]
[bookmark: _Toc358979752]Figure 56 – Reporting

	[bookmark: _Toc282609865]

	

	

	

	

	

	

	

	


[bookmark: _Toc358979687]Student Lab 6a: Reporting Participant’s Workbook: Page 89

The purpose of this lab is to demonstrate the mapping and reporting abilities of FAA PAVEAIR.
[image: ]
[bookmark: _Toc358979753]Figure 57 - Student Lab 6a: Reporting
Estimated Time to Complete: 15 minutes
For this Student Lab, your participants will use the Sample database included with FAA PAVEAIR. 


	

	

	

	

	

	


[bookmark: _Toc358979688]Life Cycle Cost Analysis Participant’s Workbook: Page 91

[image: ]
[bookmark: _Toc358979754]Figure 58 – Life Cycle Cost Analysis

	

	

	

	

	

	

	

	

	


[bookmark: _Toc358979689]Student Lab 6b: Life Cycle Cost Analysis Participant’s Workbook: Page 93

The purpose of this lab is to demonstrate how to work with LCCA plans and show how FAA PAVEAIR links with the AirCost application.
[image: ]
[bookmark: _Toc358979755]Figure 59 - Student Lab 6b: Life Cycle Cost Analysis
Estimated Time to Complete: 15 minutes
For this Student Lab, your participants will use the “Springfield Regional Airport” LCCA plan which is included with FAA PAVEAIR. 


	

	

	

	

	


[bookmark: _Toc358979690]Sharing Data Participant’s Workbook: Page 95

[image: ]
[bookmark: _Toc358979756]Figure 60 - Importing from MicroPAVER

	

	

	

	

	

	

	

	

	


[bookmark: _Toc282609869][bookmark: _Toc358979691]Road Map Participant’s Workbook: Page 96

[image: ]
[bookmark: _Toc358979757]Figure 61 - Road Map
User Group meetings
User Group meetings are conducted from time to time to discuss the possible inclusion of new features and to identify issues with the current system. These meetings are an excellent avenue for soliciting user feedback. Active feedback from our user community shapes the future development of FAA PAVEAIR and ensures that FAA PAVEAIR includes those features requested by our users. 
Illustrated Distress Identification Guide
An Illustrated Distress Identification Guide will be integrated into FAA PAVEAIR. This guide will assist users in identifying distresses, their quaintly, and their severity level. Each distress in the guide will include photographs of the distress at High, Medium, and Low severity levels. 
[bookmark: _Toc358979692]Questions and Answers Participant’s Workbook: Page 97

[image: ]
[bookmark: _Toc358979758]Figure 62 - Questions and Answers
Instructor: At this point please solicit any questions and comments from your participants. Some questions may not be answerable in the time given and participants should be encouraged to submit their questions and comments via email.
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[bookmark: _Toc358979693]References Participant’s Workbook: Page 99

FAA Advisory Circulars
· AC 150/5320-12, Measurement, Construction, and Maintenance of Skid Resistant Airport Pavement Surfaces
· AC 150/5370-11, Use of Nondestructive Testing Devices in the Evaluation of Airport Pavements
· AC 150/5380-6, Guidelines and Procedures for Maintenance of Airport Pavements
· AC 150/5380-7A, Airport Pavement Management Program
Electronic copies of the latest versions of the following FAA publications are available on the FAA website at http://www.faa.gov/. Printed copies can be requested from the Department of Transportation, Subsequent Distribution Office, Ardmore East Business Center, 3341 Q 75th Ave, Landover, MD 20785. The Department of Transportation, however, will charge a fee for some of these documents.
ASTM D 5340-10 Standard Test Method for Airport Pavement Condition Index Surveys
ASTM D 5340-10 can be obtained from the American Society for Testing and Materials at http://www.astm.org/.

ASTM D 6433-09 Standard Practice for Roads and Parking Lots Pavement Condition Index Surveys
ASTM D 6433-09 can be obtained from the American Society for Testing and Materials at http://www.astm.org/.

Haas, R. (1994). Modern Pavement Management. Malabar: Krieger Publishing Company.
Holt, F. B., & Gramling, W. L. (1992). Pavement Management Implementation. Ann Arbor, Michigan.
Shahin, M. Y. (1998). Pavement Management for Airports, Roads, and Parking Lots. Massachusetts: Kluwer Academic Publisher.
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[bookmark: _Toc358979694]Appendix A - Acronyms
	Acronym
	Meaning

	APMS
	Airport Pavement Management System

	ASTM
	American Society for Testing and Materials

	CDV 
	Corrected Deduct Value

	CSS
	Cascading Style Sheets

	DMS
	Database Management System

	DOT
	Department of Transportation

	EMS
	Engineering Management System

	FAA
	Federal Aviation Administration

	FOD
	Foreign Object Debris

	GIS
	Geographic Information Systems

	HTML
	Hypertext Markup Language

	IIS
	Internet Information Server

	IRI
	International Roughness Index

	M&R
	Maintenance & Repair

	NIST
	National Institute of Standards and Technology

	PCI
	Pavement Condition Index

	PMS
	Pavement Management System

	SCI
	Structural Condition Index

	SQL
	Structured Query Language


[bookmark: _Toc282609871]
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[bookmark: _Toc358979695]Appendix B - Condition Survey Sheets
The following Condition Survey Sheets are provided for you convenience. These Condition Survey Sheets include the new distresses listed in ASTM D5340-10 and ASTM D6433-09.



	AIRFIELD ASPHALT PAVEMENT 
CONDITION SURVEY DATA SHEET 
FOR SAMPLE UNIT
	SKETCH:

	BRANCH_________ SECTION ________ SAMPLE UNIT_______
	

	SURVEYED BY_________ DATE_______ SAMPLE AREA_______
	

	1. Alligator Cracking
2. Bleeding
3. Block Cracking
4. Corrugation
5. Depression
	6. Jet Blast
7. Jt. Reflection (PCC)
8. Long. & Trans. Cracking
9. Oil Spillage
10. Patching
	11. Polished Aggregate
12. Raveling
13. Rutting
14. Shoving from PCC
15. Slippage Cracking
	16. Swell
17. Weathering

	DISTRESS SEVERITY
	QUANTITY
	TOTAL
	DENSITY %
	DEDUCT VALUE
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	AIRFIELD CONCRETE PAVEMENTS
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

	BRANCH_______________  SECTION______________________   SAMPLE UNIT___________________
SURVEYED BY________________________  DATE____________  SAMPLE AREA___________________

	Distress Types
	SKETCH:
[image: ]


	1. Blow up
2. Corner Break
3. Long/Trans/Diagonal Crack
4. Durability Crack
5. Joint Seal Damage
6. Patching
7. Patching/Utility Cut
8. Popouts

	9. Pumping
10. Scaling/Map Crack/         Crazing
11. Settlement/Fault
12. Shattered Slab
13. Shrinkage Crack
14. Spalling-Joints
15. Spalling-Corner
16. Alkali Silica Reaction (ASR)
	

	DIST TYPE
	SEV
	NO. SLABES
	DENSITY %
	DEDUCT VALUE
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What is a Pavement Management Program?

* Defined in FAA Advisory Circular 150/5380-6B
Appendix A
— Specifies the procedures to be followed toassure that
proper preventative and remedial pavement
maintenance is performed
* PublicLaw 103-305, section 107, amended Title
49, Section 47105 of the United States Code
— To be eligible for federal funding, an airport agency
mustimplement an effective pavement maintenance
management program
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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

— Drive-by inspection must be performed am
once per month

Record Keeping

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

Information Retrieval
+ Program Funding

um of
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Whatis an Airport Pavement Management System?

« Discussed in FAA Advisory Circular 150/5380-
7A
— 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
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Benefits of an Airport Pavement Management System

Provides. dentifies

Objectiveandconsistent evalistion of | Budgetrequirements necessaryto.

pavement conditions maintain pavements at various evels of
serviceabilty

Systematic anddocumentable. Impactonthe pavement networkasa

enginesring bass for determining resuttof performing nomajor repars

maintenance and rehatiltation needs.

Documenttiononthe present and Life-cyclecostsforvarious maintenance:
future conditionof thepavementsina | and rehabilfation aitematives
network
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t Life Cycle Curve

« First several years of life: s

low deterioration on
* Atacertain pointin ]

time: deterioration

accelerates =

« Preventive maintenance ™"
earlyin pavementlifeis !
more cost effective than
major maintenance later
inlife

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

n 1588, CoLsegs Rugies an pert gy 1o by 0111 e 3 pubic
Sovsprnt famntams  Showie tres et PMS et oA PAVEAR. 3 putic v
PUSfortn D00 The it e ot ag forfes 9558 A Paement Mgt
oo st 0 1572, g, Pty
[ 305 Syt nse e pavean
01985 e BA R CERLs 5,208 ot st une 2012 P rekses
e s e stences e U5 e R 20,
Py s

* CERL (0.5 Army Consrucson Engineeing ResearchLaberaton)




image13.png
Student Lab 1a

Connect to the Workshop Lab Network

* Purpose
— Connect to the Workshop Lab Network

= FAA PAVEAIR Workshop Wireless Network
— SID: FAAPAVEAIR
— Key: FAAPAVEAIR

= FAA PAVEAIR Workshop Site
— http://faapaveair

Please let your instructor know if you are having difficulties
connecting to the Workshop network.
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About FAA PAVEAIR

+ Airport Pavement Management
sys;e”“m g PAVE
~ publicly availableand free to
‘use (source code available)
— Datacanbe made “public”or
“orivate”
~ Inclues similarfunctionaliy
found i MICroPAVER version
55
* Web-based
— Accessthough the Internet,
Company Intranet, or 2 stand-
Sonerl
+ Regional Settings
— English/Metric
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* Three supported configurations
~ FAA Hosted version (http://faapaveairfaa gov)

— Intranet Version
~ Locally Installed version

* National AirportPavement Test Facility
~ http://www.airporttech.tc faa.gov/naptf
~ Additional information
~ Setup files
~ Source code
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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
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* Purpose
— Create a user account

— Create a new blank database
— Set English / Metric unit preferences
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tration 2a
PAVER Data

Instructor
Importin;

* Importing
— Create an e60 file in MicroPAVER
* Paver Database Tools
— Create a new FAA PAVEAIR database
* Choose to import database from a MicroPAVER €60 file
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Pavement Hierarchy

« Pavement Network

~ High-level grouping of an organization's pavements for the.
purposes of maintenanceand repair planning
~ Examples: Ohio State University Airport, JFK Airport
* Pavement Branch

~ Identifiable area of a pavement network having  distinct
function

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

— Subdivision of abranch with uniform construction,

maintenance, usage, condition, trafficvolume, and load
intensity conditions

~ Example: Section A (Runway 32 end t03,013' west)
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Pave| Inventory

* View Pavement
Inventories
— “Inventory”

* Manage Pavement
Inventories
—Member Area
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Stud
Pa

* Purpose
—Add Pavement Inventories
— Update Pavement Inventories
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Pave Work History

* View Work History P
—“Work”
* Manage Work History

— Member Area “Work
Update” module

* Accurate Work History
is essential
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* Purpose
— Add Pavement Work History
— Update Pavement Work History
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Pavement Condition Surveys

Inspection Process

ASTM D 5340-10 and ASTM D 6433-09

~ 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

~ Enterinspection datainto FAA PAVEAIR's Update Inspection
module
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Updated A Standards

ASTM D5340-10and ASTM D6433-09 identify new distresses and their deduct
curves. FAA PAVEAIR has been updated to reflect these changes.
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Distress Guide

)

* 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
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Instructor

Di

ress Deduct
Curves

— View deduct curves
for each distress

— Deduct value details
— Spine interpolation
equation
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eate Sample Units

+ Divide pavement sections into sample units
for inspection
— Asphalt

* Subdivide into sample units consisting of 5,000 ft2 of
contiguous area (& 2,000 ft?)

—Concrete

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

etermin

f Sample Units

« Total sampling
~ Total samplingis desirablefor projectanalysis

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

+ Partial sampling

— Calculate the minimum number of random sampleunits nthat must
be surveyed to obtain 3 85% confidence level

Ns?

GEES




image34.png
Record Distresses

* Recorddistresses usingthe
procedures documented in ASTM
D5340-10 and ASTM D 6433-09

~ Divide pavements intosample
units.

~ Perform condition survey of
sample units

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

« Pprintsurvey data sheets from
FAA PAVEAIR's Update
InspectionsModule
~ Distressesfor Asphalt Pavements
- Distresses for Concrete

Pavements
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Enter Inspection Data
Jate Inspection

* Input / update
inspection data from
Condition Surveys

* PCI button

— Calculates section
condition (PCI)

— Displays distress,
deduct, and PCI
details
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* Purpose
— Add Pavement Condition Surveys
— Update Pavement Condition Surveys
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Pavement Condition Index (PCI)

* FAA PAVEAIR uses the procedures
documented in ASTM D5340-10 to
calculate PCI Sucsfactory

* Developed by the US Army Corps
of Engineers

* Quantify Airport Pavement
Condition

* Numerical rating of the pavement
condition
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PCI Calculati

Calculate the PCI of an |

* Start by calculating the PCI of the surveyed
sample units
— Determine the maximum corrected deduct value
(CDV) of the sample unit
—Sample PCl = (100—Max CDV)

— Determine the Area Weighted PCI of the Sample
Units
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* Purpose

— Manually determine the maximum corrected
deduct value (CDV) of a sample unit

—Manually determine the PCI of a sample unit
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* Purpose

— Manually determine the maximum corrected
deduct value (CDV) of a sample unit

—Manually determine the PCI of a sample unit
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PCl Calcula

hted of Random

mple Un

The area weighted PCI of your random sample
units are calculated as:

_1(PCI; X
PCl, = = ( "l An)
2L
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PCl Calcula

a Weighted PCI of Additional

Al

The area weighted PCI of your add
units are calculated as:

1(PCla; X Agi)
Xl Aa
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PCl Calcula

a Weighted Section P

Al

If all sample units are random then:
PCI, = PCl,
If there are additional sample units then:

_ PCIr(A— ¥ Ax) + PCIo(TT4 Aa)
A

PCls
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* Purpose
—View PCI/SCI / FOD information in FAA PAVEAIR
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Prediction Modeling

* Collect Model Data CPAVE

— 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 PClvs. Age
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* Purpose
— Create a Prediction Model
— View PClI Prediction Curve
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Condition Analysis

* Provides projections
about the viability of
pavements

« Analysis based upon:

~ Prior inspection data
~ Comparison of values
between previous
inspections
~ Projected conditions
+ GraphPClvs. Age
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* Purpose

— Predict pavement performance for a section out
to 10years
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Maintenance and Repair Planning

* Scope
« Timing
* Plan Mode
~ Criical PCI Method
~ Minimum Condition
- Consequence of Local Repair
* Policies
— Apply Infation Rate
— Apply Policy in First Year
— Global
+ M&R Data
— Applied Policy Consequence
— Applied Policy Details
~ Inventory Info
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Customizable M&R Settings

* Localized M&R
~ Policy
- WorkType / Cost
~ Work Consequence
« Global M&R
~ Policy
« Major M&R
~ Minimum Condition
~ Branch Use Priority
~ Section Rank Priority.
~ Major &R Priority
« Costby Condition
~ Cost by Condition
~ Budget
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* Purpose

—To demonstrate how to customize your M&R
plans.
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Critical PCI Method

* Critical PCI

~ PCivalueafterwhicha
pavementrapidly
deteriorates

~ Usually betweena pCl
numberof 70 and 55
* More economical to
maintain pavements above
rather than below the
Critical PCI
~ The costof applying
localized preventive
maintenance increases
significantly
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Instructor Dem
ritical P

* Purpose
— Create a5 year M&R Plan with a $500,000/ Year
budget and a 3% inflation rate
— Determine the budget required to eliminate the
backlog of maintenance over 5 years.
* Critical PCI Method

— The PCl after which the pavement begins to rapidly
deteriorate

~ Determine Budget Consequence or Determine Budget
Requirements
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Minimum Condition

* Minimum Condition
~ Only concerned with the Major M&R required to
maintain a minimum PCI

* Major M&R: Any overlay or other major work that resultsin
2PCl of100

— 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
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Instruct emonstration 5¢
Minimum Condition

* Purpose

— Create a 5 year M&R plan to determine the
budget required to maintain a minimum PCI
condition.

* Minimum Condition
— Set the lowest PCI condition allowed for per year
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Consequence of Local Repair

* This mode 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.
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Instructor Demonstration 5d
onsequence of Local R

* Purpose

— Calculate M&R using the “Consequence of Local
Repair” plan mode

* Consequence of Local Repair

— Cost and consequence of immediately applying
local M&R

—Planis run for one year
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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

e
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Reporting

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

« View, print, or exportin
Adobe PDF or Microsoft
Excel format

« Condition Reports
support additional
mapping features
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* Purpose

—To demonstrate the mapping abilities of FAA
PAVEAIR

—To familiarize the student with running the various
reports
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Life Cycle Cost Analysis

Shares data with the AAPTP.
‘AirCostLCCA application
+ Economic Analysis
~ Evaluatethe long-termeconomic
efficiency between different
pavement desgnstrategies
+ Procedures
— Establish aiterative pavement
design srategies
- Determinetheperformance
periodandactity timing.
— Estimatecoss.
~ Compute NetPresent Valus (NPV)
- Analyzeresuits

~ Re-evaluzte pavement design
strateges
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* Purpose
—To demonstrate how to work with LCCA plans

— Show how FAA PAVEAIR links with the AirCost
application
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* Importing Data

and e65 files

— Existing shapefiles
will be imported

* Exporting Data

~ Tools: Database
Export

— Export to XML
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Roxd Map:2013 2014
" SANPAVEAIR Warkshops and UsersGroup Mestings
+ ntgration with Inspection Dvices.

+ prdiction Modeling

Road Map: 2014+
" improved LCCA Model
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Questions and Answers

Information
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