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1. Scope Guidelines for Pavement Management Systems

1.1 This guide covers basic procedures to follow in imple-3 Terminolo
menting an effective pavement management process. Pavement 9y
management includes activities and decisions related to pro- 3-1 Definitions—Terminology used in this guide conforms
viding and maintaining pavements, many of which must bel© the terminology included in Terminology E 867.
made with supporting information that should be generated 3.2 Definitions of Terms Specific to This Standard:
from a pavement management system (PMS). Implementation 3-2.1 champior—an advocate, or small group of advocates,
is considered complete when pavement management is iR an agency that recognizes the need for a pavement manage-
routine part of the management process, and the agency utiliz8€nt system and works to get it adopted and implemented.
the pavement management process to make relevant decisious, Sianifi q
including funding decisions. - Significance and Use

1.2 The guide is intended for use by agencies that manage 4.1 This guide provides potential and current pavement
pavements including those on airfields, highways, parking lotsmanagement users with an outline of the process and steps to
roads and streets. follow when implementing and operating pavement manage-

1.3 Pavement management, as discussed in this guide, leNt systems.
exercised at network and project-level as described in Guide 4.2 This guide may be used by the following:

E 1166, and the AASHTO Guildelines for Pavement Manage- 4.2.1 Individuals within agencies interested in finding infor-
ment Systems. mation about pavement management to determine if they want

1.4 No reference is made to the time needed to complete tH& pursue implementation;
implementation. The amount of time will depend on the size of 4.2.2 Pavement engineers, maintenance supervisors or other
the pavement network and the resources available to suppd?ersons trying to get agency management personnel to commit
implementation. to implementing a pavement management system within their

1.5 This guide is not a standard method or practice, that iRgency;
it is not intended to provide exact steps that must be followed 4.2.3 Personnel in an agency in which the decision to
by every agency imp|ementing a pavement management prd'j:nplement a pavement management system has been made but
cess. Itis expected that each agency will use the material in thighere the pavement management processes, pavement man-
guide to develop an implementation plan to meet the needs ar@@gement decision support software or data collection proce-
constraints unique to the agency. dures, or both, have not been selected;

1.6 This standard does not purport to address all of the 4.2.4 Personnel in an agency that is developing a database
safety concerns, if any, associated with its use. It is theand beginning use of a newly adopted pavement management
responsibility of the user of this standard to establish appro-system; and
priate safety and health practices and determine the applica- 4.2.5 Personnel in an agency that have a pavement manage-

bility of regulatory limitations prior to use. ment system in place and are trying to make the pavement
management process a routine part of the agency decision
2. Referenced Documents making.

2.1 ASTM Standards:
E 867 Terminology Relating to Traveled Surface Character>- Procedure

istics? 5.1 Pavement Management ImplementatieAlthough this
E 1166 Guide for Network-Level Pavement Managerfient section appears sequentially, an agency may start at any point
2.2 AASHTO Standard: based on the status of pavement management implementation

in that agency. Some of the steps may be completed concur-
rently and other steps may or may not be needed by individual
1 This guide is under the jurisdiction of ASTM Committee E-17 on Vehicle-
Pavement Systems and is the direct responsibility of Subcommittee E17.41 on
Pavement Management. -
Current edition approved June 10, 1997. Published June 1998. 3 Available from American Association of State Highway and Transportation
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agencies. It may be necessary at times to backup and repeat5.3.1 Agency PersuasierThe champion must convince
previously completed steps. agency management that adopting a pavement management

5.2 Deciding that Pavement Management is Needed in théystem is to their advantage. Knowledge of the principles of
Agency—Sections 5.2-5.2.5 provide information to guide thepavement management, problems with the current process, and
champion through a process of deciding to pursue implemeradvantages of pavement management systems are needed to
tation of a pavement management system in the agency.  complete this.

5.2.1 First Knowledge—The champion recognizes aneed to  5.3.2 Agency Decision-The agency decision makers de-
change or enhance the manner in which decisions are madéde they want to adopt pavement management. Documented
about pavements in the agency. information on the benefits and costs associated with pavement

5.2.2 Information Gathering~The champion develops the Management are needed at this time. Results from other
knowledge necessary to envision how pavement manageme®@encies can be used to demonstrate the results of adopting
would benefit the agency and the forms of pavement manag&avement management. The decision to adopt can be condi-
ment that would be appropriate for the agency. The champioHonal based on using a trial implementation, and the final
should gather information about pavement management thihPlementation decision can be made when satisfactory results
will help in formulating the agency’s objectives and purposeshave been obtained from the trial implementation.

The information would include items such as the determination 5.3.3 Form a Steering CommitteeA steering committee

of what information is desired, how the process would be usedshould be formed of upper level management personnel and
what answers it could provide, how much it would cost topossibly include elected or appointed commission officials. All
implement, the benefits it would provide, and what changeslivisions affected by or involved in the implementation of a
would be required in the existing agency. This includes thepavement management system should be represented on this
development of a set of well defined preliminary goals. committee. This committee should provide the support needed

5.2.3 Decision to Pursue-The champion decides to ac- to facilitate the changes created by the pavement management
tively pursue adoption of pavement management in the orgaSystem crossing traditional lines of authority. They should
nization based on the benefits and costs associated wififepare goals for the implementation group. These goals
pavement management implementation. The champion mushould be based on the purpose of the proposed system as
be able to compare advantages and disadvantages of potenf¥égviously outlined in 5.2.1-5.2.5.
pavement management processes with current proceduress.3.4 Gain Commitment for ResourcedReal commitment
based on information developed in 5.2.2. The preliminaryhas been achieved in most agencies when resources have been
goals of the pavement management system should be cleadpmmitted. The steering committee should ensure that ad-
outlined at this time. equate resources to support pavement management implemen-

5.2.4 Develop Alliances-Pavement management usually tation, including funding, have been allocated.
crosses several traditional divisions of authority within an 5.3.5 Form an Implementation GroupThe implementa-
agency. Members of each agency division that must interadion group will convert the goals prepared by the steering
with the pavement management process may be able wommittee into a work plan which details the tasks and
prevent, or retard, adoption. An alliance of key individuals inresources required to implement the pavement management
each affected division should be developed, and they shoulgystem. This group will be responsible for the day-to-day
formulate an initial set of goals. implementation efforts. In small agencies the implementation

5.2.5 Getting Pavement Management on the Agentta  group may be a single person, hopefully the pavement man-
most agencies, innovations which affect the managemerg@gement champion. In larger agencies, a separate pavement
efforts of several divisions, such as pavement managemerif}anagement work group may be formed.
must be approved by at least the agency director and often by 5.4 Selecting and Testing Pavement Management
elected officials. Pavement management must become a part Bfocesses-Sections 5.4-5.4.6 provide information to guide
the agenda, formal or informal, from which the decisionthe agency through the process to select appropriate procedures
makers work. for the pavement management systems. At this point, the

5.3 Obtaining an Agency DecisienSections 5.3-5.3.5 pro- decision to adopt, or at least complete a trial implementation
vide information to guide the champion through a process t®f, pavement management has been reached by the agency. The
lead the agency to a decision to adopt a pavement managemdigvement management system components, including software
system. The pavement management champion must conviné®d data collection processes, have not as yet been fixed. This
the agency management that formalized pavement managehase normally includes matching and restructuring processes
ment is appropriate for the agency. The method of decisio@s the agency identifies the pavement management system
making within the agency will have an impact on how thecomponents, data collection methods and management proce-
pavement management champion organizes the informatiogures that meet the needs and constraints of the agency.
gets the topic on the agenda (formal or informal) and develops 5.4.1 Organizational Analysis-The implementation group
support for the pavement management decision, but it has littlewust understand how the agency operates to determine how a
impact on the information needed. The champion must guidpavement management systems can be used to support or
the agency through the same general steps that the championprove the decision making process. They must compare
went through in deciding to pursue adopting pavement mandecision making with the support of a pavement management
agement. system to the existing process to determine how it can be used
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to facilitate the existing decision making or alleviate existing 5.5 Final Agency Decision-Sections 5.5-5.5.3 provide the
problems. information to guide the agency to a final decision about
5.4.1.1 This should include a review of the agency structurepavement management and making revisions to the implemen-
the communication flow, data collection processes, existingation plan. The implementation group and steering committee
data bases, data flows, decision making processes, and otigesents the results of the trial implementation to the agency
affected infrastructure management systems. The implement&anagement. The agency may decide to repeat a few previous
tion group must have this information to demonstrate thesteps because of problems encountered during the trial imple-
problem and show how available pavement managemerﬁﬂentaﬁon prior to continuing into full implementation.
decision support software and processes provide the needed5.5.1 Final Decisionr—The agency decision makers commit
solutions. They must demonstrate the relative advantage prée continue with full implementation and allocate adequate
vided by the pavement management processes and the&sources to support the implementation. In some cases, this
compatibility with existing procedures or how they will ad- may follow repeating some previous steps in the trial imple-
dress deficiencies of the existing procedures. mentation and a re-evaluation of the results of the trial
5.4.2 Select and Design SysteaPavement management implementation.
processes, decision support software, and hardware require-5.5.2 Revise the Goals-After the trial implementation, the
ments must be selected or developed to provide the suppootiginal goals developed by the steering committee should be
needed by the agency while fitting the constraints imposed bthoroughly reviewed. Based on the organizational analysis and
the resources available. The data to be collected, the cycle diie information gained from the trial implementation, goals
data collection, and requirements to update the database musdiould be revised to match the needs to the constraints,
be designated based on the data standards and definitiorspecially the available resources needed for full implementa-
Basic decisions about division of effort between network-levetion and use. It is particularly important to consider training
and project-level pavement management processes as well asd support plans in the goals as well as in the funding needs
the interface between network and project-level managemeiait this point.
must be made. Requirements for training resources and soft- 5 5.3 Revise the Implementation Pla#The pavement man-
ware support should be defined. All of this must be based oagement implementation group should review the work plans,
the support needed as determined in the organizational analysissource requirements, and time requirements. The implemen-
described in 5.4.1 to ensure that the adopted procedures megtion group should work from the revised goals using the
the needs of the agency and can be implemented within thigformation learned during the trial implementation to revise
resources available to the agency. the implementation plan. The pavement management proce-
5.4.3 Modify Selected Pavement Management Proeess dures, the decision support software, and the data collection
Data collection procedures, management processes, and degiethods used in the trial implementation should be thoroughly
sion support software selected in 5.4.2 are modified to fit theeviewed. At this point it is possible to make major changes
needs and constraints of the specific agency. This may beelatively easily; after all data is collected and entered into the
extensive, or it may entail only small changes such as restruaata storage software, it is almost impossible to make major
turing a report. changes for a number of years. Any changes to pavement
5.4.4 Prepare Staged Implementation PlaiThe imple- management procedures, decision support software, data col-
mentation group uses the goals established by the steerigction methods, and data storage procedures identified as
committee and information collected in 5.4.1 to develop anmneeded during the review must be included in the plan;
implementation plan in as much detail as possible. It may nofowever, they should be planned to allow the implementation
be possible to implement pavement management for a larg@ continue while permitting required improvements. The plan
network in a short time. Each data collection process, decisiofan call for the data collection be staged to match available
support procedure, report, and data storage method must i@sources to the work required to complete this effort.
tried to determine if it matches the needs and constraints of the 5.6 Implementation for Entire NetworkSections 5.6-5.6.5
agency. Changes need to be planned and identified early fwovide information to guide the agency through a process to
avoid costly revisions. The use of a trial implementation in acomplete the data collection and prepare the agency to fully
staged or phased implementation facilitates these adjustmentdilize a pavement management program. After the trial imple-
5.4.5 Implement Through Trial OperatierA small per- mentation, the pavement management process must be imple-
centage of the network is used to test the pavement manageented for the remainder of the network including required
ment procedures, decision support processes and data collggodifications. This may require that the agency go back and
tion procedures. The trial implementation should go througttollect new data, or the same data in a different way, for the
every management step in the pavement management procegg_ﬂ network. This will entail the most intensive data collection
This allows the agency to try the system, and it serves as an agnd training activities. Several tasks may run concurrently.
in training the various users of pavement management who 5.6.1 Complete Required Revisierd his will include the
should be involved in the implementation efforts. required revisions to the decision support software, data
5.4.6 Document ResuksThe results and costs of the trial collection procedures, and data storage. This can be completed
operation should be thoroughly documented. Recommend&oncurrently with 5.6.2.
tions for modifications to the adopted pavement management 5.6.2 Complete Data Collection-The data collection and
system and implementation plan should be developed. inclusion of various elements of the network will often be
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staged even after trial implementation. The most importanbe formally designated to survive inevitable management and
pavements might be included in the first stage. The next mogtersonnel changes.

important group may be included in the next stage. This would 5.7.2.1 The responsibility for data collection, data entry, and
continue until data is collected for the entire network. Amaintaining integrity of the data base must be assigned.
method to ensure the quality of data must be established and @pecific persons should be assigned the responsibility for

place at this time. keeping their portion of the data current and maintaining its
5.6.3 Enter Data—The collected data is entered into the validity.

database and checked for accuracy and completeness. Allg 7 3 Training on a Continuing BasisChanges and im-

relevant reports are generated and reviewed. provements, especially in the reporting system, the data col-

~ 5.6.4 Develop Agency Specific Modeld'he data collected |gction processes, and the analysis techniques will need to
is used to calibrate prediction models to the performance of thgyntinye indefinitely, although at a much reduced rate. Training
pavements that the agency manages. is needed when changes are made to the systems; however,
~5.6.5 Train Staﬁ—Tramm_g _should be included as an essen-cyclic training is needed even when changes do not occur,
tial element of each activity. As the scope of pavemeniggpecially for those processes that are completed intermittently
management increases and the implementation steps are Cofg for staff who only spend a few weeks each year in
pleted, all of the users and operators involved in pavemenayement management activities.

management must be trained on pavement management con

cepts and system usage. . . ment has been implemented, current information should be
5.7 Effectlvg quement_Management Operatieifiections ._used. A feedback loop should be established so that condition
2.7-5.7.5 provide information to guide the agency to the pOInEnformation, cost data, and performance projections are kept
where the pavement management system is used as a routine. ¢ by periodically reviewing and adjusting them.
part_of the_ pavement decisions making process, including 5.7.5 Adjust and Improve to Keep Up with Changing Capa-
fur;d;ngi dMegimEZ' Output to Management Styles and bilities and Needs—Pave_:ment management processes con'_tinue
rji? evolve as technologies advance. Data collection techniques

Needs—As new management personnel use the paveme changing each year. Computer capabilities continue to
management system, additional pavement management syst&ﬁ? ging year. P ap
increase, allowing more complex analysis and storage of larger

requirements will be identified. It is essential that these

requirements be met to maintain the credibility of the pavemen?ata sets. More easily understandable decision support pro-

management system. celsts:[es zl:je rb?rrl% d?velcszerd WRICh can rfepI)Iacs (;T?n:]pt)lrix,ndﬁﬁ-_
5.7.2 Placement in the OrganizatierTo ensure continuity cult to understand proceaures. A Successiul paveme anage

of pavement management utilization, provisions must be mad@em system will require continuing support and modifications.

to formalize pavement management in the organizationa
structure. Although a single champion may have led the™
development and implementation of pavement management in 6.1 implementation; pavement management; pavement
the organization, pavement management responsibilities mustanagement systems; PMS; systems implementation

'5.7.4 Establish a Feedback LoepAfter pavement manage-
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