The following presentation is supplemental to NCHRP Research Report 1076: A Guide to
Incorporating Maintenance Costs into a Transportation Asset Management Plan. (NCHRP Project
23-08 of the same title). The full report can be found by searching on NCHRP Research Report
1076 on the National Academies Press website (nap.nationalacademies.org).

The National Cooperative Highway Research Program (NCHRP) is sponsored by the individual state
departments of transportation of the American Association of State Highway and Transportation

Officials. NCHRP is administered by the Transportation Research Board (TRB), part of the National
Academies of Sciences, Engineering, and Medicine, under a cooperative agreement with the
Federal Highway Administration (FHWA). Any opinions and conclusions expressed or implied in
resulting research products are those of the individuals and organizations who performed the
research and are not necessarily those of TRB; the National Academies of Sciences, Engineering,
and Medicine; the FHWA; or NCHRP sponsors.
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Presenter
Presentation Notes
This presentation provides an overview of the Guide for Incorporating Maintenance Costs into a Transportation Asset Management Plan (TAMP). 

This guide was developed through National Cooperative Highway Research Program (NCHRP) project 23-08.

(The photograph on this slide has been used with permission from the New York State Department of Transportation (NYSDOT))



Topics
*Background

= Challenges to Incorporating Maintenance Costs into a TAMP
= Benefits of The Guide
= Intended User Groups

*Defining Maintenance

*Framework for Incorporating Maintenance into a TAMP
Data Needed
Life-cycle Planning
Risk Management
Financial Planning
Investment Strategies

*Implementation and Continual Improvement
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Background

*23 CFR 515 Requires State
DOTs to develop TAMPs that
Indicate planned investments
in five different work types

*As of 2019, only 11 State %P .
DOTs included detailed reservation

information on maintenance *kRehabilitation
costs in their TAMPs

TAMP WORK TYPES (23 CFR 515.5)

*Initial Construction
*kMaintenance

*kReconstruction
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Presenter
Presentation Notes
The Guide for Incorporating Maintenance into a Transportation Asset Management Plan (TAMP) was developed under NCHRP Project 23-08.

The project researched the 2019 TAMPs, regarding the inclusion of maintenance costs and practices.

A series of virtual peer exchanges were held in November and December of 2020 including participants from multiple state and county Departments of Transportation (DOTs).
 
Following the peer exchanges, the research team developed case studies of highlighting practices at the Alabama, Florida, Maryland, Minnesota, New York State, Nevada, Texas, and Maricopa County DOTs.

The results of the literature search, peer exchanges, and case studies were used as the primary sources for developing the Guide.

The results of this research effort are documented in the project’s final report. 



Challenges to Incorporatin
Maintenance Costs into a TAMP

OBSTACLES
* Lack of a common definition for maintenance

*Lack of quality data

*Limited understanding of the maintenance
and asset life-cycle relationship

*Immature risk management practices

* Separation of maintenance and capital
budgets

*Maintenance and asset management have
different budget or planning periods

*Unlike other work types, maintenance is
applicable at all life-cycle stages
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Presenter
Presentation Notes
In 2019 only 11 states included forecasts of maintenance costs for both pavements and bridges in their TAMPs.

The peer exchanges held through NCHRP 23-08 identified common challenges that were keeping agencies from incorporating maintenance into their asset management analyses and TAMPs.

Several DOTs had challenges showing clear connections between maintenance investments and asset condition, and many also had difficulty reporting planned maintenance expenditures by system, asset type, and year.

The primary obstacles are shown on the slide. The Guide has been developed to specifically address these obstacles.


Benefits of the Guide

*Better incorporate maintenance
costs into TAMPs.

*kEstablish clear connections
between maintenance
iInvestments and asset condition.

*Understand how maintenance
activities support asset
management strategies
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Presenter
Presentation Notes
The Guide has been developed to help agencies identify and develop strategies for overcoming the specific barriers. It also serves as a resource for developing processes and tools to integrate maintenance costs into each of the primary TAMP components.

The Guide provides specific direction for incorporating the related costs into each TAMP component based on the maintenance impact on the asset life-cycle.

The Guide addresses the full spectrum of activities that might be considered maintenance by highway agencies.



Intended Users

*Asset Managers’ Concerns *Maintenance Managers’ Concerns
= Long-term planning = Short-term operations
= 10-year investment strategies Annual budgets
= Asset condition ratings Maintenance quality assessments
= All funding Maintenance budget

= Enterprise and programmatic Implementation of risk mitigation
risks efforts
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Presenter
Presentation Notes
One challenge identified through the research project is that incorporating maintenance into a TAMP requires coordination between Maintenance and Asset Managers at the DOT.

Often these functions are housed in separate units.

Asset Managers are commonly involved in establishing long-term strategy for investments of all types.

Maintenance managers must think strategically, but a substantial portion of their time is spent addressing day-to-day needs of the transportation system and maintenance staff.

Asset managers establish 10-year investment strategies that are updated every 4 years.

Maintenance managers develop one- to two-year budgets and update work plans on a monthly, weekly, or even daily basis.

To effectively support incorporation of maintenance into a TAMP, the Guide must support two different user groups with two different roles.


Framework
Overview

Collect
Needed
Maintenance
Cost Data

Define
Maintenance
Activities

Incorporate
Maintenance Costs
into Investment
Strategies

Incorporate
Maintenance
Costs into Risk
Management

Incorporate
Maintenance
Costs into
Financial Plans

Incorporate
Maintenance
Costs into LCP

Implement, Monitor, Evaluate, and Improve
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Presenter
Presentation Notes
The Guide is based on a framework that includes seven key components or steps.

Five of the components represent an aspect of asset management into which maintenance can be incorporated.

The first and last component represent process steps that help agencies understand which aspects of maintenance will be incorporated into a TAMP, and how the integration between maintenance and asset management can be improved over time.

The following slides will provide an overview of each component of the framework.


Defining and

Categorizing
Maintenance
Activities

Define
Maintenance
Activities

Collect Incorporate Incorporate
Needed Maintenance Maintenance Costs
Maintenance Costs into Risk into Investment
Cost Data Management Strategies

Incorporate
Maintenance
Costs into
Financial Plans

Implement, Monitor, Evaluate, and Improve /
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Presenter
Presentation Notes
There is no single national definition of highway maintenance, or which costs represent maintenance costs.

Further, there is no standard way of distinguishing between maintenance and operations.

This lack of a national definition means that each agency is responsible for determining which actions are considered maintenance

One of the reasons for this is because maintenance is applicable to all stages of the asset life-cycle.

It is important for each agency to clearly define their preferred life-cycle strategy for each asset class in their TAMP and then identify the maintenance activities that are associated with in that strategy


Reliability
Centered
Maintenance

Reliability
Centered
aintenance

Condition-Based Interval-Based Reactive Risk-Based
Routine condition Subject to wear-out Small items Impact of failure is much
monitaring Consumable replacement MNon-critical greater than the cost
Failure predictable Failure pattern is known Inconsequential of the asset
wsing condition Likely to fail Failure is significant
forecasting models Redundant to safety or operations
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Presenter
Presentation Notes
Selecting a life-cycle strategy begins with understanding how decisions will be made regarding the type and timing of actions taken to preserve or improve asset conditions.

The AASHTO Guide for Transportation Asset Management provides an overview of Reliability Centered Maintenance (or RCM) for this purpose.

It defines three the first three maintenance strategies shown on the slide. This Guide adds to the three approaches by including risk-based strategies.

Identifying a maintenance strategy allows an agency to understand the types of activities that will be performed and how decisions will be made to determine the right time for those activities.

(Graphic modified from National Aeronautics and Space Administration (NASA). 2008. RCM Guide. Reliability-Centered Maintenance Guide for Facilities and Collateral Equipment. National Aeronautics and Space Administration, Washington, DC.)



Categorizing Maintenance
Activities

Category Activity Examples

Operations and routine maintenance Road patrol, mowing, snow and ice control.
Preventive maintenance Crack seal, chip seal, sweeping, drain cleaning,
bridge washing.
Repair Mill and inlay, deck repair, replacement of parts.
Unit or major component Sign panel replacement, striping, traffic signal
replacement component replacement.
Organizational strengthening Training, safety briefings, management system

use, planning supervision.
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Presenter
Presentation Notes
Once the appropriate maintenance approach has been selected for each asset, an agency can determine which activities will be categorized as maintenance and which will be classified as preservation or rehabilitation/replacement. 

The framework outlined in this Guide provides flexibility in categorizing activities as maintenance, so it accommodates the unique needs of each agency. 

Scalability is also accommodated so the guidance can be applied to any highway asset. 

The Guide defines five different maintenance categories for use in grouping costs for TAMP development. Each is shown here.


Collect Incorporate Incorporate
Maintenance Maintenance Costs

Needed
Costs into Risk info Investment

Maintenance
Cost Data Management Strategies

Define Incorporate lnc?rp arate
Maintenance

Collecting | "o Coimtc e
Needed Data

Implement, Monitor, Evaluate, and Improve
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Presenter
Presentation Notes
There is considerable existing information on data collection processes and techniques.

The Guide provides information to help agencies understand what maintenance data is needed to support TAM analyses and what data may be unnecessary or not worth the expense.


Maintenance Data Collection
Attributes

Required Recommended

* Assef ID: a shared, unique identifier for the asset * Supporting Condition/ Performance Attributes: such

. ol I . as drainage or bleeding issues on a pavement
* Location: spatial, linear referencing
+ Component Inventory: such as controller models for traffic

* Assef Categories: ifi ing of th t
S ESRRgaRns M Specic gretpingiot IAIGsSS signal or guardrail blockout material types

* Key Condition/ Performance Atfributes: as appropriate * Field Priority: field identified priorities for investment

Optional

* Detailed Inventory or Assessment Nofes: captures

unique circumstances, context, and one-off conditions

* Detailed Component Information: installation dates

of individual components

* AHtachments: providing detailed supporting documents
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Presenter
Presentation Notes
Before maintenance costs can be incorporated into a TAMP, an agency needs to collect data on its assets and maintenance actions.

Collection of this data can be very expensive, so it is important agencies understand which data elements are most important to support maintenance and asset management and which data elements are less important or potentially not needed.

The Guide leverages a process established by FHWA for prioritizing assets for inclusion in an asset management program, which is described in The Handbook for Including Ancillary Assets in Transportation Asset Management Programs (Allen et al. 2019).

This Guide helps identify which data items are required, recommended, or optional to support asset management.

Required and recommended fields should be feasible to collect and maintain; optional fields may only be collected under specific circumstances

As you can see in the top left box, performance data is required for managing the asset. However, what constitutes performance varies based on the maintenance approach selected.

(Source: Allen, B., Ram, P., Koonce, J., Raj, D., Burns, S., Zimmerman, K., Smadi, O., and Mugabe, K. Handbook for Including Ancillary Assets in Transportation Asset Management Programs. Federal Highway Administration. McLean, VA. (2019).)


Defining Performance for Different
Maintenance Strategies

Apbroaches Condition | Age / Last Risk
H Data Treatment Data
v v

Optional

Condition
I nte Frva I Optional \/ Optional

ReaCtive Optional Optional Optional

Risk Based Optional Optional v
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Presenter
Presentation Notes
This table shows the types of data required based on the maintenance approach selected for a given asset. 

While not all data types are required, agencies may still wish to collect some additional data.  For example, even if an asset class like pavement is managed based on condition, agencies still collect data related to risk, as it can improve their decisions regarding how to manage pavement conditions.

For assets managed reactively, no data is needed. However, agencies often choose to maintain an inventory of these assets and may still track performance through a maintenance quality assurance program.

(Source: Allen, B., Ram, P., Koonce, J., Raj, D., Burns, S., Zimmerman, K., Smadi, O., and Mugabe, K. Handbook for Including Ancillary Assets in Transportation Asset Management Programs. Federal Highway Administration. McLean, VA. (2019).)


Maintenance Quality Assurance
Program

ALABAMA DOT EXAMPLE

MQA program enables
ALDOT to compare
asset condition over
time and across
organizational units in
a consistent manner.

Determine
which data to
collect (asset
features and

LOS scale)

Generate a
statistically valid
population of
pavement
segments

Determine

who will
collect data

Data source: Alabama DOT
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Presenter
Presentation Notes
An MQA program is a common source for much of the information needed to support the consideration of maintenance in a TAMP.

The Alabama Department of Transportation (ALDOT) has a well-established MQA program that it uses to establish maintenance budgets. ALDOT builds its budgets using a combination of performance-based budgeting and a bottom-up/top-down approach based on need and historical spending. ALDOT developed its MQA program several years ago and has enhanced it over time. The agency currently collects asset condition data using in-house forces but has also utilized contractors over the program’s history. The steps in their condition assessment process are shown in this figure.

ALDOT samples between five and eight percent of their system, with a confidence level of ninety-five percent on Interstate roadways and ninety percent on the remainder of its system. ALDOT utilizes a Microsoft Access random sample generating tool to identify survey segments. ALDOT also developed a data collection application using GIS applications.

(data source: Alabama DOT)


Maintenance Quality Assurance
Program

ALABAMA DOT EXAMPLE

MOQA program enables ALDOT to compare asset condition over
time and across organizational units in a consistent manner.

_mm 2017 mmm

Asphalt—Potholes B+

Asphalt Pavement Raveling - B- B+ B+
Shoving F D- F
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Presentation Notes
Using a consistent scorecard format enables the comparison of the performance of asset condition over time and across organizational units. ALDOT uses a combination of performance-based budgeting and a bottom-up/top-down approach. 

Budgeting is a multi-step process in which districts submit budget requests based on the LOE level of effort to achieve agency performance targets. Requests are then reviewed and amended at higher levels of the organization based upon need and historical spending, and the final budget allocations are allocated back to the districts.

These budgets can then be used to support TAMP analyses that require a correlation between planned investments and performance.


Tracking Maintenance by Contract
Costs

TEXAS DOT EXAMPLE

Data is interfaced to
thqtfisiﬁu‘n : : MMS as an Other
submitted in | Coshs Day Card
PeopleSoft with | disoclatud
WO with associated WO number Services are with the WO
Chartfields are received in
interfaced to PeopleSoft
PeopleSoft |
I

T | T |

Data source: Texas DOT

T
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Presenter
Presentation Notes
Another key data source for maintenance costs is maintenance contract records. It is common that contract costs are not captured in the same data format as costs related to maintenance crews.

To account for this difference, TxDOT has implemented requirements that contractors enter data on their effort, costs, and accomplishments into the agency’s maintenance management system.

TxDOT contracts approximately 52 percent ($620 million) of its $1.2 billion maintenance budget for routine maintenance.

TxDOT’s Maintenance Management System ties each pay item to activity codes in the agency’s maintenance management system determine the total in-house and contracted maintenance costs and accomplishments.

Contracted work is interfaced into TxDOT’s MMS in two ways: from its enterprise resource planning (ERP) software and from its construction contract management software. 

TxDOT typically uses work orders (WO) for contracts less than $25,000. 

For larger projects, TxDOT utilizes AASHTOWare Site Manager, including the Routine Maintenance Contract Administration module.

Daily work reports allow inspectors to capture work performed at the job site such as personnel, equipment, work items, quantities, descriptions, etc.

Over 3,700 pay items are used on routine maintenance contracts and the Maintenance Distribution Window, a custom upgrade to Site Manager, ties the pay item cost to the MMS function code (i.e., what work is being performed) and amount of work performed. 

The Maintenance Management System then provides reports by function code for both in-house and contracted work and TxDOT actively monitors data quality to ensure accurate reporting and analysis. 

(data source: Texas DOT)


Relating Pavement Condition to
Maintenance Costs

MINNESOTA DOT EXAMPLE
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Presenter
Presentation Notes
By capturing data on costs, accomplishments, and resulting conditions, agencies can develop models to indicate the impact of maintenance investments on asset conditions, as well as models of how asset conditions could impact maintenance costs. 

In this example, MnDOT used historical data on pothole patching costs and pavement conditions to develop a model to predict future pothole costs based on expected future conditions.

MnDOT’s Transportation Asset Management System (TAMS) is an integrated system that enables MnDOT to develop maintenance cost data for roadway assets due to varying levels of data availability and MnDOT has adopted different approaches for each asset.

For contract work, MnDOT has an estimating section that determines Statewide costs per lane-mile based on contract costs detailed in the project lettings.

For State forces maintenance work, MnDOT uses data from work orders and day cards incorporated into TAMS.

Using the combination of cost and location data, MnDOT develops models describing the relationship between pothole patching costs and the condition of pavements. 

The graph on this slide shows the expected future cost to patch potholes on the state highway system under several different potential scenarios for investments in pavement.

Each scenario represents a different level of investment in pavement resurfacing and displays the resulting pavement pothole patching budget.

MnDOT used this information to help inform decisions on the desired level of investment for pavement resurfacing.



Incorporate Incorporate
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Needed Maintenance Maintenance Costs
Costs into Risk info Investment

Maintenance
Cost Data Management Strategies
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Presentation Notes
Once Maintenance is defined for the agency and the needed data has been identified, the agency can incorporate maintenance into the key TAMP analyses.

The first of the analyses described in the Guide is Life-cycle Planning, or “LCP.”


Approaches

for
Considering
Maintenance
Costs in LCP

throughout
the asset lifecycle

‘6

Reconstruction
Rehabilitation In l.ﬁﬂ,
Construction

@

®  Asset Life
Cycle

: Disposal
Maintenance /asset P
manugemenr occurs

o o Maintenance

Rehabilitation
Other work types
occur at specific times

© 2017 Applied Pavement Technology during the asset lifecycle
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Presenter
Presentation Notes
The Guide provides an overview of how each category of maintenance activities can be incorporated into LCP analysis. A few script changes proposed. 

Routine Maintenance and Operations costs can be difficult to incorporate costs into because they restore or sustain functionality without impacting an asset’s life-cycle. However, the previous MnDOT example shows how this can be done.

Preventive Maintenance are is used to prevent or slow deterioration, rather than significantly improve asset conditions and they it should be incorporated into an LCP analysis. For assets such as pavements and bridges with analysis tools in place (e.g., pavement and bridge management systems), preventive maintenance treatments and costs should be incorporated into the decision trees or policies that define the types of treatments considered in the analysis. In the absence of an analysis tool, maintenance costs associated with preventive maintenance treatments can be estimated based on the expected cycle for their application.

Repairs are generally included in capital improvements that are normally considered in a pavement or bridge management system. Therefore, the costs of these repairs are usually already incorporated in the LCP analysis as minor rehabilitation or preservation treatments. For assets without analysis tools the same process can be followed.

Unit Replacements do not include major reconstructions like pavements and bridges. Instead, this work represents the renewal of specific components or of entire ancillary assets. Sign panel replacements are a good example of a unit replacement.  For these ancillary assets, a significant portion of asset renewal may be performed through maintenance effort and with maintenance funding. 

One way maintenance categories can be included in TAMP LCP analysis is by investigating scenarios that delay or underfund preventive maintenance or repairs. The resulting impacts on future conditions or the level of funding needed to achieve the desired state of good repair can be used to support the preferred life-cycle strategy.

(Graphic source: Federal Highway Administration (FHWA). 2017b. Using a Life Cycle Planning Process to Support Asset Management. FHWA. McLean, VA.)


Case Examples — Maintenance Costs
in LCP

*New York State DOT - Use of structural
repairs to defer the need for bridge
unitorcomponent FEPlAaCemMents.

Replacement

*Nevada DOT - Prioritizing preservation
over replacement treatments maximizes
cost-effectiveness (i.e., level of condition
improvement) of ITS assets.
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Presentation Notes
The Guide presents several examples showing ways to incorporate maintenance into LCP analysis and strategies.

The NYSDOT established an approach to bridge maintenance that was based on the failure modes that were identified through bridge inspection. The agency identified that bridge deterioration often started from water and deicing chemicals leaking through joints or cracks to deteriorate the deck, superstructure, and substructure elements. The agency developed a maintenance strategy, called “vertical down” that targeted leaky joints and mildly deteriorated elements to extend the life of structures. This strategy informs both work performed by maintenance and rehabilitation work performed through contract.

Nevada DOT’s inclusion of ITS Assets in its TAMP provides another example of incorporating maintenance efforts into LCP. Although an extensive inventory of the ITS assets had not been conducted, NDOT had sufficient information to estimate the number of assets in the inventory and the distribution of those assets into condition categories using the recommended service life provided by each device’s manufacturer. 

NDOT created deterioration models for each ITS asset that were based on the average amount of time the asset takes to deteriorate from one condition state to another. 

The matrices were used to model the deterioration of these assets was based upon expert opinion provided by NDOT. The matrices described the time required for the asset to deteriorate from one condition state to another. The condition states were modeled based on the degree to which the recommended service life had been exceeded. 

An asset that was still within eighty percent of the recommended service life was considered in Good condition. Other condition categories representing Low, Medium, and High Risk were also defined. 

To support the analysis, NDOT defined the maintenance activities that need to be performed on ITS assets including inspections, minor repair, major repair, and replacement. NDOT also created a matrix that shows the impact of each activity on asset condition.

The LCP analysis evaluated two different strategies – one reflected the preservation approach adopted by NDOT and the other was a “worst-first” strategy in which the devices received no minor repairs or maintenance and would be replaced when they failed. 

The analysis showed that the long-term cost of employing NDOT’s maintenance strategy was much lower than the worst-first approach and provided an estimate of annual maintenance costs for maintaining these assets.
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Maintenance plays a key role in risk mitigation.

Maintenance may be used to harden assets for improved resiliency.

Maintenance forces, whether crews or contract, are often the first to be deployed for response and recovery related to risk events.

The Guide focusses on how maintenance can be incorporated into risk management related to long-term trends or short-term events.

(Data source: Minnesota DOT)


Incorporating Maintenance Costs
into Risk Management

TRENDS EVENTS

*Funding fluctuation *kExtreme weather (emergency
%k Aging infrastructure events and 23 CFR 667)

% Staffing *Economic disruption

% New infrastructure *Regulations or requirements

*Environmental changes

NCHRP 23-08 Guide for Incorporating Maintenance Costs into a TAMP | 23



Presenter
Presentation Notes
Maintenance management usually has a fairly short planning horizon of 1 to 2 years.

Incorporating maintenance into TAMP risk management provides an opportunity to think about longer-term impacts on maintenance.

What are the trends in infrastructure condition, and what will that mean for maintenance needs in the future?

What skills will be needed for future maintenances staff? Is there a retirement wave in the future?

The Guide identifies common long-term changes that introduce uncertainty to maintenance management and may impact the agency’s ability to achieve its asset management goals.

Examples from New York State and Alabama DOTs show how agencies have recognized trends and changed maintenance management approaches to support long-term asset management goals.

Maintenance resources commonly form a DOT’s first response to emergency events.

Properly planning for these events with adequate resources, training, and procedures allows an agency to address short-term emergency needs with minimal impact to achieving long term goals.

The Guide highlights the connection between maintenance and asset management risk mitigation strategies to support TAMP development and implementation.
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Presentation Notes
Financial plans are critical components of a TAMP. 

They establish the financial context within which the TAMP was developed and will be implemented. 

Most funding for highway infrastructure is dedicated to capital projects. Therefore, the fund sources and types of work delivered by contract are generally the focus of TAMP financial plans. 

The Guide discusses key aspects of incorporating maintenance costs into a TAMP financial plan. 


Financial Plan Development Process

The 7-step process helps agencies to list maintenance sources and
uses to forecast maintenance costs for TAMP financial plan.

I

1. Determine 2. ldentify
TAM scope funding
sources

= el )
Fan — x p

3. Establish 4. List fund b. Validate 6. Document 7. Document
fund uses sources and list constraints fixed cost
uses
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A TAMP is required to include a 10-year financial plan (23 CFR 515). Maintenance plays a critical role in reducing life-cycle costs, managing risks, and keeping the highway system operating safely.

Plan modified from NCHRP 898, recognizing that the scope of this effort only includes maintenance costs within the broader process presented in NCHRP Report 898

Forecasting maintenance costs – fixed and variable

Fixed costs support routine maintenance and organizational strengthening. Fixed costs are typically forecast based upon historic expenditures with consideration for assumptions, inflation, and uncertainty

Variable costs that can be related to asset performance can be estimated using the relationship between investment levels and asset conditions. Understanding the relationship between investment level and resulting conditions allows for developing a work program for each asset that will deliver an expected level of accomplishment and resulting level of service for a known budget. 

Developing forecast of maintenance costs and resulting conditions allows agencies to evaluate understand trade-offs related to changes in priorities.

The process highlighted in the Guide follows established guidance from FHWA and NCHRP. However, additional details are provided to discuss challenges stemming from the differences between estimating maintenance fund sources and costs, from capital programming and delivery.

This chapter draws on discussions of needed data from prior chapters and explains how that data is incorporated into he financial planning process.
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Investment strategies describe how an agency will direct its available resources to implement its life-cycle and risk management strategies. 

Although the level of investment in maintenance is typically much smaller than capital construction contracts, maintenance expenditures are essential to the safe, efficient, and reliable operation of the highway network. 

The Guide presents key aspects of incorporating maintenance costs into the development and execution of effective investment strategies.
�


Investment Strategy Development
Process

This guidance adjusted the 10-step process established in NCHRP
898 and FHWA guidance for maintenance activities that are not
delivered through construction project.

1. Define role of 2. Identify existing 3. Incorporate 4. Initial budget 5. Identify projects
maintenance commitments MMS & MQA data allocation and crew capacity

® 8 B

10. Document 9. Strategies to address 8. Finalize 7. Review 6. Develop
assumptions & strategies performance gaps funding predictions scenarios

NCHRP 23-08 Guide for Incorporating Maintenance Costs into a TAMP | 27



Presenter
Presentation Notes
Add the name of the NCHRP Report into the script so the speaker has it. On the slide, get rid of the period and make project plural. In your graphic, step 4 doesn’t start with a verb. It should be “Allocate initial budget.” Same with step 9 – it should be “Develop strategies to address performance gaps”. I am pretty sure this is the modified 10-step process, but that is not clearly stated in your script. You could easily fix this by adding “As shown on the slide” to the end of your second script paragraph.

Here again, the Guide draws from current Guidance, published in NCHRP Report 898

The processes presented in NCHRP Report 898 is largely focused on capital program strategies. Maintenance can be performed through projects, maintenance by contract, or through delivery of services from maintenance field crews. Therefore, the process has been adjusted for maintenance activities that are not delivered through construction projects.

Since Maintenance budgeting processes are typically annual or biannual, the Guide discusses how to extend these budgets into 10-yeare investment forecast.
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Presentation Notes
The final step in the process is the implementation, evaluation, and advancement of asset management and maintenance management processes.

The successful implementation of this framework involves putting the plan into practice while responding to changes or unexpected events. 

This requires coordination between the capital and maintenance programs, along with establishment of a continual improvement process to keep both maintenance management and asset management coordinated and aligned.
�


Keys to Success

*Coordination with capital program
= ALDOT's maintenance contracting
= NYSDOT's innovative maintenance
contracting

*Coordinate timing of maintenance
delivery

= TDOT's coordination among maintenanc
safety, and operations

*Training, equipping, and supplying

= NYSDOT's investment in organizational
development
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Presentation Notes
The Guide draws on examples identified in the case studies to help agencies understand how to implement and improve the integration of maintenance and asset management. 

Examples from NYSDOT describe innovative contracting mechanisms to support the cost-effective delivery of maintenance by contract. This includes identifying the type of work most suited to contract delivery as well as the development of multiple contract mechanisms to support timely and cost-effective maintenance.

Alabama DOT provides another example of innovative contracting to augment work traditionally provided by maintenance crews. 

Tennessee DOT provides an example of coordinating between maintenance, capital programming, safety, and operations to avoid redundant work. Tennessee DOT’s pavement resurfacing and culvert replacement programs are coordinated to ensure that newly resurfaced pavements are not excavated to replace culverts as well as to minimize the likelihood of culvert failure.

NYSDOT recognized that the maintenance needs of its bridges was transitioning from preventive maintenance to repairs. The agency also determined that field crews could deliver the needed repairs cost effectively. As a result, the agency initiated a multi-year effort to retrain and equip its crews to perform the needed work.


NCHRP 23-08 Products

* A Guide for Incorporating Maintenance Costs into a TAMP
*Executive Summary
*Tech Memo

* Presentation

*Workshop (To be held at the 2023 TRB Annual Meeting)
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Presentation Notes
The products developed by NCHRP 23-08 are shown here. They can be found on the TRB website by searching for the project.
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