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EXECUTN&EJMMARY

There is a considerable body of knowledge and research related to the asset management of pavement a
assets. Thapplication of establishgset management princtplpavement and bridge assetsafaed
increasavement and bridge service lifenpnovedesource allocatidinus far, thessset management
principleave been appliedancillary assete,, nofpavement and bridgansprtation infrastructure assets,

to a much lesser extent, but capdded teuch assets more broadlyigodously. The ancillary asset
management guidance provided in this report suppGRIAtSYynthesis antl $ not prescriptive, but can
provide the foundation for the development of asset management plaas¢dlasglastads

The purpose of this research is to provide guidance on the application of asset management to selected &
assets. Theearch develops an ancillary asset classification hierarchy that can be used as a common stal
point for state Departments of Transportation (DOinsthiriserprise approach to assetgearent
informatiowhen establishing inventories dagnaisets and developing management systess for

assets. Th&tateofthepracticén transportation asset management at DOTs is moving towards the
implementation of Enterprise Asset Management Systeinth@SaMi®ssetnformation systemthwi

technology dnitectures that vary by state. Eftdtfsate data from multiple sysidmas, allower better data
reporting, decisioraking, and resuit overall improvement in asset management system effectiveness.

Theliteraturenthestateofthepracticehows a range of maturity as it relates to the application of asset
management principles to ancillary &ssdliterature review and scan sththefthepracticas it relate®

ancillary asset management indicate that theirmdarrgstandards for asset management of ancillary assets.
This repofind that for most Stategartmentsf TransportatigppOTsancillargssets are managed at the

lowest maintainable,wtiich is ioonformanaeith industry standards of préstieeBritish Standards Institute
PAS55 and 1ISO 55008pwever, there is as yet less integration of the management of these assets across |
whole lifeycle into programming and budgetinggsnoesse thegstablisheasset managemelans for

most of these ancillary assets

This researcbporteviews thetateofthepracticén ancillary asset management, identifies how ancillary asset
management can be integrated into Enterprise Asset Management Systems (EAMS), develops an ancilla
classification hierarchy,randmmends life cycle management business gavdbssketlowing asset

elements:

Culverts

Drainagsystems anehvironmentaitigatiorfeatures
Overhead sign and signal structures

ITS equipment

Network backbone

High madight poles

Sidewalkand curbs

PN R =
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CHAPTER 1 INTRODUWIN |

Assemanagement of transportation assets extends to all asset classes; assets other than pavements and
are categorized as ancillary assets in thi3 hep@port includes the follomfimgnatioas guidance to
provide starting point from which highway agencies can approach asset management for ancillary assets

A A classification hierarchy for ancillary assEts report provides a gelyeapplicabksset
hierarchy fetate Depamient of fRnsportatiqgpOT ancillary assets based on the results of prior
research, the evaluation of features inventories eladsificatianformationsed byarious state
DOTs

A Identification of how thife cyclemanagement of ancillary asean be incorporated into
enterprise asset management systerhs. inventory and conditaia of assets is foundational for
asset managemerie research identifies emerging strategies for the inconpeeatany of
conditiorgnd other ancillagset datento enterprise asset management systems.

A Stateof-thepractice for asset management feubset of ancillary asset¥he document integrates
informatioonthe practices used by state DOTSs for a subset of the ancillary assets.

A Recommendéiife cycle managemeltisiness processes ftiieselected ancillary assehe
project team conducted research into tHoéthgpeactice and applied lessons learned at the state
level taecommend life cycle management business pliarciesssles of ancillary assets #nat
the focusf this research. These recommended life cycle management business frecseses
as the foundation for the development of asset managemehéepéansdts.

In particular, this report focusasset of ancillary ass@tsese assets are

Culverts

Drainage structures

Overhead sign and signal structures
ITS equipment

High mast light poles

Network backbone

Sidewalkand curbs

P S PP P

STATEOFTHEPRACTICE

There are internatioratlyepted standards fonmtheagement of physical infrastructure assets. In the United
States, there is a considerable boadywddge associated withmthvagement of pavement and bridge assets.
In addition, the passagdmiing Ahead for Progress in teehturyMAR21) has resulted in new

requirements for U.S. transportation agencies related to asset management. Netietbgl@ssmdAiB
areprimarily focused on the asset management of pavement and bridge assets.

PARSONS 1
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In general, there are no indastgpted standarfor the management of ancillary roadwayl bissistsiot to
saythat there is hteraturéhatdiscusssthe management of ancillary roadway assets. Much of the existing
literaturéhatfocuses on capturingsta¢eotthepracticeelated to aflary asset management discusses
maintenance quality of service concepts, or estimates the service lives of ancillary roadway assets. For a
review of the relevant existing literature ple2isete®& Literature Review

RESEARCOBJECTIVE

Thisresearch is intendegrovide guidanc®®Ts on how to impleriientyclenanagemeptacticefor

ancillary assets and to incorporate them into an integrated asset management program. This research bu
and supplemenkeAASHTAransportan Asset Management Guide Vaidnk@®cus on Implementation

This report is not prescriptive, but rather serves as guidance for transportation agéeieiegale terms of
management of ancillary assets at both the asset class level andigihiof threteqrise asset management
systems.

The research addresses the folkeayirgeaslentified by the project panel, stakeholders, and the research
team:

1. Providestandards for the classification of ancillary assets.

2. Documerdtateofthepracticén ancillary asset managemerpgramlguidance in terms of best
practices for ancillary alifgetyclenanagement.

3. Provide guidance on how ancillary assets can be included and incorporated in transportation asset
management systems.

PROJECAPPROACH
The research involved the following steps:

Task 1: Project Kickoff

Task 2: Develop Classification Hierarchy for Ancillary Assets
Task 3: Documéricillary Asskife @cleManagement Practices
Task 4: Identify Best Practices

Task 5: Final Report

v v > D >

After th&ickoff meeting with the project panel, the research team reviewed prior NCHRP studies to gather
background information for the development of a classification hierarchy for dheillappasseteam

contacted selected state DOTstoobtmiatheet cl assi fication hierarchi e
knowledge and expertise, and following a discussion with the project panel and selected state DOTS, the
researchers defined an ancillary asset classificationHié dmehngrchwili on prior work performed by the

team for state DOTs BIRHRP Report 677: Development of Levels of Service for the Interstate Highway Sy
(a major component of which addressed maintenance leveterofi@@ateicance features and ancillary

assées).

Next, the researchers distributed questionnaires to selected DOTs statkai#mifiextticeonditions in
terms of ancillary asset life cycle managdmeastearch team then used a combination of existing literature,

PARSONS 2
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survey results,anch e r e s e ar ¢ h madway askehnoanalgezpdpgriese ta tedetppdancen
the form of recommehdlfe cycle managenhbeisiness processksa subseof ancillary assetsgurel
provides an overview of the major project tasks and key activities in each task.

Figurel Outline oPrimaryProjectTasks

Meet with project panel

Assess prior frameworks and develop standard

Review prior NCHRP studies, especial§ynthesis 371 hierarchy

Select volunteer DOTSs for surveys Analyze state of practice

Use survey results, prior research, and the team's knowledge to identify best practices

Compare best practices and state  Identify linkages with enterprise

AT RS O SR of-the-practice asset management systems

REPORTORGANIZATION

Thestructure of themaining chaptersuslined below.

A Chapter 2: Asset Management of Ancillary dissetsses how the approach to ancillary asset
management in this report is consistent with accepted international standards.

A Chapte8: Integration of Ancillary Agseet€nterprise Asset Management Siyskescsibes how the
management of ancillary assets can be incorporated into enterprise asset management systems. T
includes a discussion of the business processes required for the management of ancillary assets.

A Chapted: Ancillary Asset Classification Higralelyes a logical, geneeghged upon ancillary
asset classification hierarchy, which is dividedtinlaszss, asset elemeasset suklements, and
also includes definitions.

A Chapteb. Reommended Life Cycle Management Business Hoycgskeded Ancillary Adset
provides guidance for life cycle management activities for the asset elements selected by the Proje
for further focus. This guidance can serve as the founsisgiomdoagement pleorghesancillary
assets

A Chapter 6: Literature Revigmvides a summary of the literature related to the asset management of
ancillary assets.

PARSONS 3
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CHAPTER LIFE ¥CEMANAGBENTOF ANCILLARY
ASSETS

This section presents an ovepofi¢hdife cyclenanagemenf ancillary asse#d is intended to provide a
common understanding to the report aufiirerecthere are no particular technical standards or specifications
for the managemenamdillarassets in the transportatidastrythe project tearsed the termiagl and

elemats of asset managenasnbutlined in Publicly Available Standard (PAS)Z®8a; IAM 20G81)
International @anization for Standardization (ISO) Standard$5604050 2014a; ISO 2014b; ISO 2014c)
The PAS 55 standard served as the basis for and will be replaced-b$08Di65z0Mary 208D

2014b; 1ISO 2014c)

ISO 55000:2014 defines a management system as a set of interrelated or interactingy gsenzartitsnoioa
establish policies and objectives, and processes to achieve those objedti?@88RIeENES asset

management information as meaningful data related to assets and asset management; an asset managel
information system is defaseal system for the storage, processing, and transmission of asset management
informatiolAM 2008aJ hdinkage between asset management and information digstesssdsin Chapter

4: Integration of Ancillarytasst Enterprise Asset Management Systems.

PAS 55 and ISO 5588002 define sever} klements wlanagement systemsset managemaeint
multiple levels as showkignre2.

Figure2 Key Elements d&sset ManagemeS8i/stems

« Organizational Strategic Plan
* Policy Goals and Objectives .
* Long Range Transportation Plan PO'ICV
* Statewide Transportation Improvement Program and

(STIP) Strategy

*+ MAP-21 Compliant Asset
Management Plans

* Cross-asset Planning and Asset Management

Management Pla ns
* Performance-based Budgeting

: ;ink b:ntwee" Everyday Implementation of Asset
sset anagement .
Activitios and Management Plans/ I..lf.e. Cycle
Policy/Strategy Management Activities

PARSONS 4
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International asset management standards and industry betgfpreidé@sysle management activities,
whichare théoundational elememts a n aasgtenanagerdagstemat the lowest maintaleainit

level. Asset management plans describe the life cycle management activities for specific assets that will h
achieve asset management objectives and performance targets. At the policy and strategy level, organize
strategic plans, stateotgrange transportation plans, and the statewide transportation improvement progr:
should be linked to asset management plans.

MAP-21 REQUIREMENTS ANISK

MAR21 requires that eatat& develop a Hs#tsed asset management plan for the Natovey Bigstem

(NHS) in order to improve or preserve the condition of the assets and the performance of the system. Ger
riskbased asset management plan would include strategies that lead to the dewelgrameat pfojects

that helpnake pgress toward achievitageSargets fassetondition and performance of the NHS and also
support achieving national goals. The plan must include tfieHoaWAQH2b)

A A summary listing of the pavement and ¢setg@a the NHS in the statlisive of a description of
the condition of these assets

Asset management objectives and measures

Performance gap identification

Life cycle cost and risk management analysis

Financial plan

Investment strategies

> > > > >

Althought&tes are only required to inplardementsnd bridges on the NHS in therasskl asset

management plans, they are encouraged to include all assets within th@highwsaychgig pavement
markings, culverts, guardrail, signs, trafficligigtiads, Intelligent Transportation System (ITS) infrastructure,
rest areas, e{&HWA 2012b)

Adopting riskbased approach tiee management of ancillary assets is particularly important. ISO 55000:201
defines risk &ise effect of uncertainty on objemtitesncourages organizations to adbpsedkdecision

making processes that balance performance, costs(I8@l2&8k4$alpOTs typically own and maantain

large quantity and vaéigncillary assetithn the highway riglttvay. There j&tential to achieve significant
economic benefit, in the foriskafeduction aoalst savings associated with miorergffesource allocation,

by adopting a Hs&sed approach for ancillary asset management.

ASSETIFECYCLESTAGES ANDFECYCLIMANAGEMENBUSINESBROCESSES

This research report addresses the whglddifeanagement of selected ancillary assets and their associated
business processeguré8s h ows t he pr i ma rcycledongaheksy decisionpaintsaised e t

PARSONS 5
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to manage an asset across its whole lif€heyapproach depictdeigured is consistent with P2&and
ISO 55000

Figure3 Principal Asst LifeCycle Stages ahKey Decision Points in Life Cycle Management

Needs Identification — Asset Concept,
q Specification, Design, Commissioning

Create/ Use/

Acquire Operate Maintain Inventory of Record and Establish
' Condition Assessment Procedures
Execute Life Cycle Management Activities
Dispose/ Maintain
Reconstruct ]
Monitor and Track Asset Performance and
\ / Costs

Rehabilitate Identify Appropriate Paint in Asset Life Cycle
for Rehabilitation or Disposal

In generalhekey decision points in the life cycle management of an afisetinsilgss processes
described belowTiablel. Theséusiness processes are divided into entevpliaad asset spedeie!
sections. Those business processes at the eletegpskeuld be considered beyond the context of a particular

ancillay asset. For exampigentory business processesdsalign with enterpteseel inventory processes
and procedures.

Enterpristevel

A Inventory
A Interaction between Asset Classes
A Relationship of Asset Class to Overall Safety, Mobility, and Asset Performance

Asset SpecHievel

Inspection and Conditisessment

Level of Service/Performance Metrics
Lifecycle Management Plans and Practices
Asset Prioritization

Decision Support

> > > >

Wherdeveloping asset management plans, agencies shoulibtiihsgkebusiness processes at the
enterpristevel and at tlssetspecifitevelThe enterpridevel life cycle management business processes
capture the interdependencies between andnvithiar@ncillary assatd also betwegarticulaancillary

1PAS 55 defines the life cycle of areadbe time interval beginning with the identification of the need for an asset and terminating
the decommi ssioning of the asset or associ at,ask/ogefate,bi | i t i
maintain, rabilitate, and dispose/recon$tAdt2008a)

PARSONS 6
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asses$ and the overall roadway asset management systepecAtevel life cycle management business
processes are specifi@ particular ancillary asset.

The recommend life cycle management business preaasisprescriptikat rather serve as guidance and
a starting poifar the developmenmgsdget management planmanynstancesgencies that can successfully
define, understand, and concisely communicate the information contained in theet dytevle &we
betteprioritize funds but asmmunicatbe level of service erfprmance that Wwbhe delivered throagh
greaterunding level

Tablel Life GicleManagement Business Processes

Correspondindyife
Description Cycle Management
Business Processe
Examine how an asset affects the overa {Relationship of asset
safety, mobility and performance goals ¢ class towveralsafety,
agency asset concept, specification, des mobility anakset
and commissioning performance
Mantain Inventory of Identify adissets owned by the agency an fInventory
Record and Establish | these assets in an inventory of record; in fIinspection ar@bnditior
Condition Assessment @ assets at predetermined intervals and as  Assessment
Procedures their condition
Execute Life Cycle Conduct asset life cycle management ac {Life cycle manageme
Management Activities = as specified in the asset management pl plans and practices
Track asset germance against targets ar §Levebf Service/
the cost of life cycle management activiti  Performance Metrics
Monitor and Track Asse timei use this information to support dec {Asset Prioritization

Performance and Costs making and prioritize life cycle managen §Decision Support
activities; identify linkages and interactio qnteraction Between

between different asset classes Asset Classes

Key Decision Points in|
Life Cyclevlanagement

Needs Identification

As specified in the asset managemeint p. TRelationship of asset
Identify Appropriate Poil reexamine how an as§fetcts the overall class toveralsafety,
an Asset 6s @ safety, mobility and performanceofeals mobility anasset
Rehabilitation or Dispos agency and assesstability for rehabilitatic performance

or disposal

PARSONS 7
BRINCKERHOFF



NCHRP G686 Task 11%ransportation Assehitgement for Ancillary Asset

CHAPTER INTEGRATIOBF ANCILLARY ASSEIT®
EN'ERPRISE ASSET MANABKRT SYSTEMS

DEFINITIONS

This section establishes common definitions for enterprise asset management, maintenance managemen
management and their associated syStenes. t er m fient er pri se assertt mana
conducted at an enterprise level instead ofdigsionevithinagencyand an fdenterpri se
management systemo r dnffoenatosystems that ssippatterdenprise asset ol | e ¢
management.

ThetermE mai nt ena@mcto mamad g@as sfrequentiy asedirgeechaageadbly altaough they
are separaend distincThe primapurpose @maintenance managersgstenmswork order management
tomanag maintenance activities (what ancuikities are perfoinenasses, coss of maintenancahile
theprimary purpose of an asset management system is tonpreviddisticew of all assets, to allow
monitoring, tracking, and analysis of how funding strategeet atfaditeon, and to alloagamryto make

policy and strategic decisions regarding fermsasset resource allocatiovestmewecision making
Maintenanaaanagement should be envisionedrapartasubset of asset managetmaniaddresses the
relationships between reaarice and reliahility

Amaintenance management system, whenedtegh other business processes and toolsc@uditi@s

tracking arfdrecasting, and other enterprise tools, forms a true enterprise asset managenfmt system/tool.
a g e n c gmere mgnagement system or bridge management system, generally, are good examples of
maintenance management systems for specific assets.

ENTERPRISESSEMANAGEMENTECHNOLOGY

There are a number of technical approaches (technologysarciteciirie v i d uEmterpriBe@3sét s
management systdfor examplenged not besystemhat contagdata on all assets, but rathétiple
informatiosystems and databases that can share data with each other naticnimig foyeddta reprtiry

and decisianaking, which are indicative of aath@ecedsset management systégurel presents a

conceptual architecture of an enterprise asset management system. As shownassthenfigioae,emm
informatiogystemcoulle one t ool /system that pssatmwanagenental |
informatiogystedb o x ) or i ntegrated systems that, combi n
management system shiotdgdjrate with other key agency systems to both send and receive information. Gl
mapping tools, for example, allow an agency to display the data visually, while financial and accounting
management systems tied to the core asset management systestiedloastdracking.

In terms of financial and accounting management and GASB reporting requirements, certain ancillary ass
as variable message signs and high mast light poles, are likely to be considered capital assets. Agencies
maragement systems in place for ancillary assets may choose to adopt the modified approach described |
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34to perform asset valuatiblzsvever, the nature of maintenance activities for ancillary assets will likely
determine if these maintenanceexcavéiconsidered expenses or should be capitalized. For example, routin
debris removal from catch basins is likely to be expensed whereas the replacement of a variable messagt

the end of its life cycle is likely to be capitalized.

Figured Enterprise Asset Management System Conceptual Architecture

7 =
Enterprise Asset Management System
Enterprise Systems
Financial and accounting Capltal. GASE Reporting HR Management
management Programming
Asset Management Information Systems
Asset Inventory. Facilities Management
Location | Age| Type| Count Inventory | Warranty/Claims Tracking
Asset Condition Maintenance Management
Attributes | Row Data| Rating | Work Orders | Labor/Equipment Costs|Asset
Deterioration Curves Condition Updates
Condition Monitoring, Detection, and Scenario Analysis
Tracking Systems Data Analysis | Trade-off Analysis
Engineering Systems
Linear Referencing Project Management : Operations and
System (LRS) System SIS Mupping Tuols Control Systems
\ J

Numerous software systems and vendors provide enterprise asset management systems for DOTs. The
capabilities of these systems varyrandyrases enterprise asset managegsais amnfigureth

meet the particular needs and requirements of a DOT. Enterprise asset management systems can serve
foundation of an agencyb6s asset management syst

ASSEMANAGEMENMATURITY

All state DOTs hantrmation systems oftgpe or another (with differing levels of automation) to support
asset management and related actilasef these information systems provide capabilities to hf@anage the
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cycleof pavements and bridgesto some extent, ancillary adgletsiof these systems provide the
capabilities track the inventory and conditamsetand in some cases forecast asset condition and
recommend treatmelere mature systems can also allow ageranelsitd traeEf analyss and help
prioritizéifecycle management activiDéferent levels of asset management maturity are pfagendgd in

Asset Management System Maturity Level

a

Figure5 Asset Management System Maturity Levels

a

“I have easy access to data to adjust my

budget allocation based on historical data P -~
and treatinent effectiveness” . '
] Level 5
“I have easy access to asset life cycle -
information, and can review different * Highly
scenarios” integrated an
accurate
Level 4 data/systems
“I can review asset and ' Inte%r ated ] ﬁ)}?&i};{o
condition data easily” ases detailed
inventory and >
Level 3 condition data | complex
: .3 - financial
“I know what I * Centralized uffpo S trade-off
have” asset DErtoTmance | . alysis
inventory evaluation .
Level 2 that and life cycle ° Soph:;hcated
: reporting
“I know where I . includes, at management -
want to be” P (S_]lolsystems a minimum, decision- capabilities
L critical making
P Level 1 spreadsheets assets
g & databases) -
P - + Spreadsheets with + May not have | * Condition
P incomplete data let data stored
” « May not have complete O and updated
” y P inventory .
’ assetinventory in separate
L system
System Elements

APPROACHES TNOTEGRATANCILLARASSES INTAENTERPRIIESSET
MANAGEMEN®YSTEMS

In mostases, informationdacillary assetansanageby different divisiértbe divisions responsible for
maintaining those assBiiss information is typisatised in standalateabases or spreadshe&Certain
assetssuch asverhead sign structures, sighsudvert$iave received particatsention over the last few
years due to eitli@itures (overhead sign structures and culverts) or FHWA requirements (retroreflectivity
standardfor signsFor example, tReIWA developed a Culvert Management SystemZ@MRat utilizes
Microsoft Access. However, this voluntary culvert managemasineysesulted in the use of CMS

programs at a significant number of transportation agencies.

In general, when agencies decide to incorporate ancillary assets into enterprise asset management systel
initial step is tpgrade to procure a nesmterprise asset managesyatem that provides capabilities to
manage pavemeatsl bridgess vell as other asseher steps that are critical to integrate ancillary assets
into an enterprise asset managementigysteman enterprise approach tavemsagemeitformation that

includs
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A Defining an asset classification/higmehysedonsistently through the agency and used in the
enterprise asset management system

A Establishirthe asset hierarchy andentories of rectwdthe hierarchy

A Collecting asset inventory data and ehisritagéntoanenterprise asset managemetarsya
transitioning available asset inventoryatetatirprise asset management siyiskexah to the
inventory of record

A Collecting data on asset condition and enteringatheatanmise asset management siskecto
the inventory of retor

Once this information is entered, fftheratiocan be added togrove asset management such as

A Determining future condition of dssets on research or pastidhtt is, adding the ability to
forecast the future condition of assets
A Identifing lifecycle management actaritiesctivity timitognost efficiently manage the assets

This information can help the agency prioritize treatments based on funding constraints. The data, when i
with data on all other assets, can helprlg pgoritize among different asset classes and coraffict trade
analysis.

PARSONS 11

BRINCKERHOFF



NCHRP G686 Task 11%ransportation Assehitgement for Ancillary Asset

CHAPTER ANCILLARASSET CLASSIFICATION

HIERARCHY

PURPOSE ANBOLE OF ARNCILLARASSETLASSIFICATIGNERARCHY

This chapter presents a generally -ap@edsset classition hierarchy, whiateguired for an agency to
implement ancillary asset management. It is a foundation for the inventorgnef oétloedoaincary building
blocks fdife cyclenanagemeattivigs Theasset classification hiergoobsergassets at the highest level
(asset class), followed by asset eleameititensubelements as applicable

An agreedpon hierarchy and definitions allow an agencyiteotédgrihe asset owners, estéidisimko

an asset 0s s,aaiprovidad clear Bnd eommam understanding that can be followed to prepare
assetife cyclenanagemeattivitie and system requiremdniis information is intended to serve as a guide for
state DOTs instead of a prescriptive approach. Spémfis @sfwell as the asset classes may varyyby agenc
depending ohe definitions and the struattgadyn place at the agency

Most agencies have aset hierarchy in place, although it may be informal. Typically therweralshy is
whichdivisions maintain the assets. For example, barrier systems (e.g. guardrails) may be a part of the tra
controfroup or the safety group; this canvdffelesset clagacludes barrier systemgthermore,

definitions for most asset classegntécamd sub|l e ment s ar e present either
management systems, Hsaadasset maintenance system or in documentation prepared by the division
responsible for the assetds maintenance.

The ancillary asset classification hignaséiyted in this chafiiers the starting pointdarindividual agency
toestablish an enterprise approach to ancillary asset management through an inventory énmsord that the
an important component of an integrated enterprise asset nsgstggerasmiscus<altapted. The

ancillary asset management guidance presented ibiS€dlapteganized around the classification hierarchy
described below.

ANCILLARASSETLASSIFICATIGIERARCHY

The starting point for an asset hierarchyllfoy assets presented in this report organizes ancillary assets
classes into the following categories:

Structures (not bridges or otherwise in the NBI)

Traffic Control & ManageinAntive Devices

Traffic Control & ManageinBassive Devices
Drainag&ystems and Environmental Mitigation Features
Other Safety Features

Roadside Features

>y > D>

Detailed definitions for the asset classes-alesnguits in this hierarchy follbable2, which providas
broad, logicahcillary asset classificdtierarchy that DOTs can use a basis to denetoprt classification
hierarchieg&\lthough hierarchies in use vary from state to state, the asset classes, competemextand sub
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definedn this chaptpresent a lagal framework that is broadly consistent with the data architectures and
inventories of record at many state DOTs. Additionally, several states have or are in the process of develc
enterprise databases that contain infoargetiored in a mannenilar to the ancillary asset classes listed

below.

Asset Class

Structuregnotbridges
or otherwise in the
national bridge
inventory

Traffic Control &
ManagemergActive
Devices

Traffic Control &
Managemer@Passive
Control Devices

Drainage Systems and
Environmental
Mitigation Features

Other Safety Features

Roadside Features

Table2 Ancillary Asset Classification Hierarchy

Asset Elements Asset SukElements (if Applicable

Drainage structures
Overhead sign and signal structur

Retaining walls
(Earth retaining structures)

Noise barriers
High mast light poles

Signals, beacons, flashers, ramj

Signals meters

Cameras, variable message sig|
detection devices/sensors, highy
advisory radios

ITSEquipment

Hubs and nodelber, cabinets

Network backbone
software

Regulatory and warning signs

Slelie Guide, sw@ice and attraction sign:

Guardrails, barrier walls, cable
barriers, end treatments, impact
attenuators

Barrier Systems

Drains, drop inlets, catch basins

Drain Inlets and Outlets

gutters
Culvers (< 2@t.)/Pipes
Ditches Paved and unpaved ditches

Environmental Mitigation Features
(Storm Water Retention Systems)

Other Drains Slotted drains
Lighting
Sidewalks

Curbs ADA ramps
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BRINCKERHOFF

13



NCHRP G686 Task 11%ransportation Assehitgement for Ancillary Asset

DEFINITIONS

Thissection presents the definitions for asset class, asset elements (componenisie aue snyvbieoe
applicable).

ASSET).ASSSTRUCTURES

This asset clasensists of any large struthatasiota bridge or otherwise in the national bricgerynea
or adjacent to the roadway. This includes:

Drainage structures
Large drainage structiegduding culverts 20 feet or more in spaine@giired in the direction of
travel

Overhead Sign and Signal Structures
This includessiperstructigégenerally steefed to elevate overhead signs and signals

Retaining Walls (Earth Retaining Structures)
Structures that are constructed to support almost vertical (steeper than 70 degrees) or vertical slop
earth massese classified as retaimafis or earth retaining structures

NoiseBarriers

A noise barrier iplaysical obstruction or any other object that is constructed between the highway ne
source and the noise sensitive recepiom@r the noise levilis includes standalonsenalls,

noise berms (earth or other material), and a combination berm/wall system.

High Mast Light Poles
High mast light poles ateally steel structures, up to 150ft high, placed in areas where widespread
illumination is required, such as alosieseand at major highway interchanges

ASSETA.ASSTRAFFICONTROK: MANAGEMENT ACTIVEDEVICES

This includes aeguipment installed on and along the roadway and in control centers that is used for active
managementhis includekevices usddactivelyegulate, warn, or guide tmafficdeto move vehicles safely

and efficiently by guiding traffic movement, controlling vehicle speeds, and warning drivers of potentially I
conditionsThis includes:

Intelligent Transportation Sysims (ITS) Equipment

This includedectronics, communications, or information pregepsimentsed singly or in
combination to improve the efficiency or safatfackdransportation system. This component/asset
element includes the followinglsaotents:

A CamerasThis primarily includes Claemlit Television CameB& Ty systems with pan, tilt,
and zoom (PT&@pabilities to monitor traffic conditions.
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A Variable Message Sigsogrammatic deddbat displagessages composed of letters,
symbols/graphics, or both. They are used to provide information about changing highway condi
order to improve operations, reduce accidents and informhiawedéudes variable speed signs
that display different speed limits based @atraiffis.

A Detection Devices/SenspBevics used to moniteehicles (cousheedialong the roadwaihis
includes detection loops embedded in the roads and overhead monitoring equipment (e.g. toll
monitors).

A Highway Advisory Radid®adio transmittgskaced at strategic locations along the roadway
providing reime information pertainingff taad road conditions. Drivers tune to specific
frequencies to obtain this information.

Network Backbone

This includes the IT network that connect3 8leitp@ipment and supports the control and monitoring of
all ITS assets. This includes the capability to communicate with the ITS devices remotely to control
(e.g. tilt cameras, review camera pictures, change message on variable messagtidiem#)e

fiber and cable network for data transfegnd nod#sat help with the data transfer, cabinets to store
such equipment, and the software that helps with the monitoring and controlling.

ASSET)ASSTRAFFICONTROK MANAGEMENT PASSIVEIONTROIDEVICES

This asset class includiedces used to regulate, warn, or guide traffic. They may be placed on, over, or adj:
to the highway. The purpose of such devices is to move vehicles safely and efficiently by guiding traffic m
contrding vehicle speeds, and warning drivers of potentially fremhtidosBhis includes:

Signs

Consists of all types of traffic signs, including regulatory and warning signs, guide and informationa
regardless of the type of mounting (rqedsgjeverhead sign structurataohed to bridge

structures). Signs include the followielgsents:

A Regulatory and warning sigised to inform or call attention to road users of selected traffic laws
or regulations or unexpected conditiaredgercent to the roadway

A Guide, service and attraction sigdsed to inform road users of intersecting routes, to direct them
to cities, towns, villages, or other important destinations, to identify nearby rivers and streams, |
forests, and histalisites, and generally to give such information as will help them along their wa
the most simple, direct manner possible

Barrier Systems
Longitudinal upright structures used to keep vehicles within the roadway and prevent vehicles from
withoncoming traffic or obstacles adjacent to the fOadwasiudes the following leubents:

A GuardrailsLongitudinal barrier (typically metal, wood, or combination of both) used to separate t
roadway and nomadway within the rafivtay
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A BarrierWalls Longitudinal barrieiedto separate opposing direatibimaffic on a divided
highway or to separate the roadway aadadway within the raftay

A Cable Barriers:ongitudinal barriers that use cable to separate roadway from surrounding.

A End Treatments/Impact attenuatdtsese mark the beginning/end of a guardrail or a barrier, and
act primarily to bring an errant vehicle to
occupants or to redirect theckeeaway from a fixetuiea

ASSET)LASSDRAINAGEYSTEMS ANENVIRONMENTAMITIGATIONEATURES

This class includes different surface and subsurface assets with the primary purpose of moving storm wat
other runoff from the surface assets to maintain mobility anslisafetesitulverts and pipes, ditches, drop
inlets and catch basins, and other drains.

Drain Inlets and Outlets
This includes the followingekrents:

A Catch basinsAreceptacle at the entrance to a drain designed to keep out large or obstructive m:

A Drop inletsAn overfall structure in which water drops through a vertical riser connected to a
discharge pipe/drain

A Gutters:Channel used to filter water to drain inlet

Culverts/Pipes

Culverts are drainage structures that carry water under tbe oteetvedstacle (20 feet or less in
spaniength, measured in the direction of travel). Pipes carry water within the drain system and may
lateral or transverse drainage (may bbeatkas cross and side drains).

Ditches
These are drainage strret that collect storm water surface runoff and transportétrirdosicruiv
water sewer system. This includes the followiements:

A Paved ditchedDitches that are lined with either Portland cement concrete or asphalt concrete to
prevent esion and immeflow capabilities

A Unpaved ditchegitches that are lined with grass, seel, girap, or soil

Environmental Mitigation Features (Storm Water Retention Systems)

Thesare featurassed to retawater for a period of time to camodt and/or improve the quality (i.e.

by reducing the concentration of nutrients, sediments, hazardous substances and other pollutants)
stormwater runoff
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Other Drains
These are the drains located under the roadway and along the edge oflshSidttedatrains
(drain covered by a slotted gegeearally included in this category

ASSET)LASSOTHERAFETYEATURES
This includes other transportation assets that help improve safety of roadway users. This includes:
Lighting

Lights used tomiunate roadway, parking lots, and other areas withiofthayriglates not include
high mast light poles)

ASSETLASSROADSIDEEATURES

This class includes assets within the area between the outside edges of the shoulnfevantinidielsight
best defined as all ypared areas within the right of Way includes:

Sidewalks
Sidewalks are portion of a highway, road, or street intended for pedestrians

Curb
A curb is thteansitional edge where a raised pavement, median, or sioallenresd roadway
ADA ramps that provide a tapering area for wheelchair access are included in this element.
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CHAPERS: RECOMMENDED LIFEIEC
MANAGEMENT BUSINBEBOCESSES FOR SHIECT
ANCILLARY ASSET

SUBSET OASSETSELECTED RBURTHEROCUS

Ore of the focus areas of the project was to updiateyttienanagememntformation fradCHRP Synthesis
371(Markow 20Q7yhich focused on sigtiglsting, signs, pavement markings, culdestdeamlkg\n
ongoing NCHRP Projec2 Q@7 iAsset Management Guidance for Tr
addressethe following asset categddiges Traffic gnalsMarkingBarrier systemigghting.

Given the emphasis ofitipsogres8iCHRP projeand scope limitations for this tadsgns Brinckerhoff
attempted to avowkrlapvith this NCHRP project to the extent pasisiblecusing on assets that are most
critical in terms of safety and mobility (as agrégdhgproject team and project panel).

Theancillary asset managemeitance in this research focusesfolidivingsset elemenisecondevel
bullets). The asset atsgrstlevel bullets) are presented here to alteadit® tie the asseements back
to the asset classes presented in the hierarchy

A Asset ClasBrainage systems and environmental mitigation features
0 Asset Elemer@@ulverts
A Asset ClasStructures (not bridges or otherwise in the national bridge inventory)
0 Asset Elememrainage structures
o0 Asset Elemerdverhead sign and signal structures
o Asset Elemerdigh mast light poles
A Asset Clas3raffic control and manageirasiive devices
0 Asset ElemenTS equipment
0 Asset Elememetwork backbone
A Asset ClasRoadside faats
0 Asset Elemer8idewalk&Curbs

INTENT ANIORGANIZATION

Thischapteprovides guidance in the form of templates for each of the aspetsderieehésrlier. This

guidance s based upon relevant | it ee, attheresponsesiremthee a m
DOTssurveyed

These templatare intended $erve as guidance to state DOTs as they move forward in efforts to improve
ancillary asskfe cyclenanagemeptacticedn areas/herebest practices were not clearly diefitned
literature or in the results of the state DOT surveys, the papjactdemwledge frataprevious projects
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and relevant literatirelevelop general guidafssstateofthepracticenatureghese templates can be
refined to describengrally acceptifé cyclenanagemehtisinesprocessefor each of tlamcillary asset

As discussed in Chapter 2, the recommended life cycle management businesd psloessas bste
divided into enterptsee| andssespecifitevelectons These templates provide the foundation for DOTSs to
develop asset management plans for the selected asset elements and are intended to serve as a starting

Enterprisdevel

A InventoryDescribes linkage to enterfavsd inventory of rectdehtifies those asset elements for
which complete inventories are recommended and discusses the implications of maintaining les
100% complete inventories for certain asset elements. In many cases limited resources and lar:
guantities of assets preaerhallenge related to completing and maintaining 100% inventories
However, once a DOT has an EAMS in place, new asset elements should be added to the EAM
inventory during commissioning per a defined asset inventory process.

A Interaction between Assda€ses Provides perspective on how a particular asset element and its
associated asset class impact the performance of other asset classes and asset elements, narm
asset abllitg tmerovitdetsafe, reliable, and cost effective transpoetatiadway user.

A Relationship of Asset Class to Overall Safety, Mobility, and Asset Perfddmeansses the
risks to the performance of the entire roadway system arising from the performance of a specifi
element. For example, a failed @amedsult in the closure of the entire rdaelseipes an
asset el ementdés relationship to overall sy
overall system performance.

Asset Specifitevel

A Inspection and Condition Assessm@mbvide recommendations related to the frequency of asset
element inspection and the method of condition assessment.

A Level of Service/Performance Metiiiscusses asset element condition ratings and level of
service. Level of service or condition targdtbalaock cost, risk, and asset performance.

A Lifecycle Management Plans and Practidetils recommendations related to recommended life
cycle management activities, the potential application of life cycle cost analysis, and other impli
for the evelopment of lalegm life cycle management plans and strategies.

A Asset PrioritizatiarProvides discussion related to what characteristics would drive prioritization f
inspection, condition assessment, and life cycle management activitiepaditiNeatrasset
element and between asset elements and asset classes

A Decision SupparDescribes how asset element costs can be tracked and analyzed to inform futt
needs estimates and potentially estimate remaining service life.

In addition to theasaunmended life management processes listetthabewglates also contain the following
sectiongor each ancillary asset element

A Asset Elemergpecific ConsiderationBiscusses any unique implications for asset management for
the selected asset eleiméased upon their purpose and intended functionality.
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A Additional ReferenseDescribesources of further information related to particidéerasses.

ASSEHE EMENTQULVERTE&20FT)/PIPES

QULVERTE20FT.)/PIPES; ASSEELEMENT OF THRRAINAGESYSTEMS ANBNVIRONMENTAL
MITIGATIONFEATUREBSSETLASS

ASSEH_EMENTSPECIFIGONSIDERATIONS

In addition to providing essential drainage and hydraulic capacity for roadways, culverts can also provide
structural support for roadways, partiardarlglilvertSulverts are typically managed using systems similar to
thoseused for pavements and brittyesany cases, the size of culverts and pipes are the determining factor ¢
to which division or unit within a DOT manages a pasitwdprpibnd which database or management
systentontains relevant culvert and pipe information.

I n particular, it 1is important to note that <cul
are part of the National Bridgantor(NBland thus typicallgpmaged by bridge units at DIDiesthreshold
for defining |l arger culverts can vary, but many

larger culverts, which are typically the responsibilityiotdrisigaller culverts and pipes are often the
responsibility of roadway and/or maintenance units.

BENTERPRISEEVEL

Inventory

Many DGsTaintairculvert inventories using data structures similar to those in place for bridges. Culvert
inventories shobklincluded in thaterprise assmanagement system invesddhe inventory of record
shoulctontairessential data items including location, condition Aadditeypal inventory data items may
include material type, deterioration rate,cesgreetaing service life, gte type of culveatabase uskat
agencieto store inventory informatoies and includpsoprietarsystemsPONIS, FHW-Aleveloped
CulverManagemer@ystem (CMSndother structures/maintenance databases

Since ul verts greater than 206 in |l ength are in tl
identified highesk culverts, and culverts on heaffigked roadways, a 100% inventory is recommended.
Inventories for smaller and4akezulverts can be developed over time as more culverts are inspected in
conjunction with other roadway maintenandéhemdih agencies may not maintain complete inventories of
smaller culverts, these culverts tend to clog more easily thantteger ardvaso typically made of materials
that deteriorate more rapidly. For this reason, efforts should be made to establish invanteanitss for small
where these inventories do not already exist.

Interaction between Asset Classes
In many casesyleerts can affect the structural integrity of roadway segments and thus the performance of
entire roadway, and other roadway assets such as paversgsdfApkoach towards culvert inspection,
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condition assessment, and maintenance cartmeifogadmtial for culvert failures to adversely impact the
performance of other roadway assets.

Relationship with Overall Safety, Mobility, Asset Performance
Culvert failures can affect other roadway assets, resulting in closure of roadwayesegresntalveutth
blockages can limit and/or impede functionality of the roadway system by impacting drainage capacity.

ASSETPECIFKLEVEL

Inspection and Condition Assessment

There is normalbriation in frequencguferinspection cyslevith culviesize being a driving factor. Typically
larger culverts are inspected biennially in line with NBI inspection cycles whereas smaller culverts may be
once every four years. |I-niakddi tubwnpgoorsoaditienrardg a8 h ¢ e
may inspect these culverts annually or with greater frequency.

Similar to bridge inspections, culvert inspections are typically visual inspectitorfangarticulaelys.

Photo logging capability can be a valuable toottawupp inspection and condition assessbit. R

devices with cameras alagbe used to inspect smaller culverts that cannot be adequately inspected with vi
inspections. Some agencies use customized culvert inspection standardsdteassedisi@nyant

2002)

Level of Service/Performance Metrics

Typicallgulverperformance is monitargdgcondition ratings similar to those used for Wittgesertain

threshold indicating that a culvert is in unacceptableaspémiied by FAdOndition rating guidelines

(FHWA 1995; Arnoult 198%)estimated service life of various types of box and pipe culverts by material typ
seeNCHRP Synthesis 8d8ant 2002)

Life @cleManagementPlans and Practices

To manage culvertny DOJusedata structures and condition ratings similar to thoderidges Tois
presents the opportunity to ugedheriques and decision trees similar to thldsebuisige management
systems for calt management systerhss however would require that agencies mogeticaimeance

and utilize culveranagement systems twattify treatmeagpropriate life cycle management activities and
their timirsy

Asset Prioritization

If an existingleert risk managemamproactdoes not identifigheriskculvertsDOTs can define criteria,
e.g.culvert condition ratnogdway traffic volume, roadway redundancy, percentagettraskesstculvert
risk. For example, a culvert on a rahdivasovides the only access point into or out oh#ycoauitlbe
considered highesk and identifidt more frequent inspecti@udition to prioritizmgheriskculverts for
more frequent inspectioese culverts can alspii@ritied forreplacement and rehabilitation.

Decision Support
Agencies carsel culvert condition data and historic maintenance data to develop neddigsestimates
information can also be usestiioate remaining service lifelanelop rigkased inspectiand replacement
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programsAgencies can track the performance of different material types in various environmental conditior
inform future decisions regarding culvert material type in certditalécati @9 7)

ADDITIONAIREFERENCES

In 2001 the FHWA developed a Culvert Management System (CMS) that utilizes Microsoft Access. Howe
voluntary culvert management system has not resulted in the use of CM8agmpiguaspsdation

agenies. One benefit of the Fidé&X&Rloped CMS is its flexibility; unlike many bridge management programs,
does not require mandatory inputs of large amounts of data items and can be custoifidzettisgrihe user
Grimes 2006)

FHWA acknowledged that although manseBi2€&d the importan@CN S there is a lack of training
materials and guidance on culvert inspection. In order to addfeld¥\Aipldhs to develop a new CMS and
inspection training mateffdfVA 2007} should be noted that although the NBI contains cudrdtargreat
2 Ondength, some DOTsalsol ude cul veinthesNBlgr eat er than 100

For additional informatiophysical measurememtd condition ragiscalethat agencieseto assess
culvert condition $¢€HRP Synthesis Bd8/ant 2002or further detail on culvert perforaiatcervice life
based on material typed€&IRP Synthesid 8Vlarkow 200andNCHRP Synthesis PG4briel & Moran
1998)

ASSEH_EMENTDRAININLETS ANOUTLETDITCHESSTORMWATER
RETENTIOSYSTEMSANDOTHERDRAINS

ASSEH EMENTS OF TBRAINAGEYSTEMS ANENVIRONMENTAM ITIGATIONFEATUREASSETLASS

ASSEH_EMENTSPECIFIGONSIDERATIONS

Drainage infrastructaseet elemeniscluding ditches, inlets and outlets, and storm water retention systems
provide roadways with hydraulictyapeain inlets and outlets include the following adeetenutis: catch

basins, drop inlets, and gutters. Ditches include both paved and unpaved ditchemikgairommental
featuresalso known as stomater retention systeragin water farperiod of time, typically to improve water
guality. Other drains include slotted drains and drains located under the roadway araf alshgutizedge

or curb. The primary purpose of these drainage infrastructure assets is to move cioenrwaiérfemd

the surface of roadway assets. Incorporating maintainability into drainage infrastructure asset element de:
important consideration so that blockages are limited.

Environmental mitigation features also serve to improvityvater tue can be subject to Environmental
Protetion Agency (EPA) regulations. Given the large quantity of drainage infrastructure assets and a gene
of management systems for these assets at DOTS, there can be challenges associ&thncthdhd mai
operations of drainage infrastructure assetsiaytiehmanagiacross multiplaits at DOTmcluding

bridge and maintenance.uni@ddition, drainage infrastructure assets related to storm water management o
fall under the jurtbn of environmental or natural resource agencies.
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ENTERPRISEEVEL

Inventory

Since the aforementioned drainage infrastructure asset elements may be managed across multiple units :
DOTs, and thus inventories may reside in multiple systerasitistanasetant to incorporate drainage
infrastreture asset inventories interitexprise asset management system inoeeggtaiglish an inventory of
recordFor example, many DOTs incorporate certain drainage infrastructure asset iskamgecut/erto ex
databases and maintain standalone databases for other drainage infrastructureGisset thenaeges

guantity and variety of drainage infrastructure asset elememtdybeitain 100% inventories of all

drainage infrastruetasset elemeniisventories of drainage infrastructure asset elenldntsrsiagnasic

dataitens including location, condition, andhagatories may also include additional data items such as
material type, deterioration aadexpected remaig service life

Depending on the type of Enterprise Asset Management System (EAMS) in place at a DOT, drainage infr
asset elements not already contained as p&AbfSheentory can be added to the inventory during regularly
scheduled rdevay maintenance to reduce inventonpltestiatively, DOTs can use outside vendors and
contractors to assist in developing more complete inventories of drainage infrastructure asset elements.

Interaction between Asset Classes

Drainage infrastructaseet elements can impact pavement condition, especially those asset elements locat
underneath the roadway surface. In particular, the hydraulic capacity of drainage asset elements and drai
infrastructure conditions should be considered in payectegr this reason, projects intended to improve
pavement condition can also serve as a means to improve drainage infrastructure asset elements.

Relationship with Overall Safety, Mobility, Asset Performance

Insufficient hydraulic capacity, anel taibansider the need for increased hydraulic capacity during roadway
improvement projects, can lead to poor roadway performance as a result of insufficient drainage capacity.
addition, failure to ensure that drainage infrastructure asset eliencéeds oéblackages can lead to

standing water on roadway surfaces.

ASSETPECIFKLEVEL

Inspection and Condition Assessment

Drainagénfrastructuaessetlemerst are\tpically inspected during regularly scheduled roadway maintenance
activitiesr as pa of annual measurement and reporting of maintenance Level of Service (LOS), also know
Maintenance Quality Assurance @W@Ay states with MQA prog@ramage infrastructure asset elements

are typically inspected visually to assess whetlcataa paset element is functioning as designed and if there
are any blockages impeding drainage. Hawavénegvidange of drainage asdemers, inspection
procedureseyond visual inspeciog,video camera or remote controlled videoinapsatgonsan be

usedor different asset elements.

TypicallipOTs conduct LOS surveys to determine MQA for drainage infrastructure asset elements on an a
basis. For drainage asset elements, these LOS surveys neddma¢dtbemp the enticdtirainage
infrastructure asset elements in the state but rather on a statistical sample. The methods used to determir
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constitutes a statistically significant sample of drainage infrastructure adé€tsRBriResERt §DFe
Management Group et al. 2064.@)rther detail regarding statistical sampling methods.

It should be noted that¢ are speciiispectiorequirements associatedMuthicipgbeparate Storm Sewer
Systems (8#s) thaequire ERpermit® r per mits from a stateds regul
delegated to the state by the tBEAninimum inspection frequency is detailegrmithe p

Level of Service/Performanddetrics

For the identified drainafrastructuaesset elements, leveleo¥ise and performance are typically measured
using MQA procedures. The metrics used tthagsedsrmancedodinage infrastructussed elements

include thpercentage dfainage infrastructure asset elements that are damaged and the percentage of drai
infrastructure asset elements more than 25%lb@fgkbesholdmging from A tonkth F indicating the

worst performance, are defined as Bak®susupon therpentage of drainage infrastructure asset elements
that are damaged or more than 25% lfly&édanagement Group et al:2010)

A: 010 4.9%

B: 510 9.9%

C: 10.0 t44.9%
D: 15.0t0 19.9%
F: O 20%

v > > > D>

Life @cleManagement Plans and Practices

In many cases, DxXAdentifydrainag@nfrastructusesseelements for repaireplacement based on ¢iomdi
assessments and coordinate assaejaddand replacements \pilvement @ridge projects order to
maintaidrainage infrastructasset element capacegutar sedent removal is required cEdairdrainage
infrastructuesseelemeniehabilitation @construction projects additional hydraulig isapguaite@nd
thus modifications and/or enhancements to ohfaasiigetussset elements may also be required.

Asset Prioritization

Most DOTs do not have a formalized process to prayiteredifagement activities and investments for
dranage infrastructure asset elements. In many cades; ap@chach is used to prioritize drainage
infrastructure assets when a blockage or damage is discovered. For DOTs with more complete inventorie
drainage infrastructure asset elewmmdgjoand/or replacement value can be used to prioritize.

Decision Support

Given the wide range of drainage infrastructure asset elements, and the general lack of complete inventol
drainage infrastructure asset elements, accurately tracking dedtsvatisecizaintenance of drainage
infrastructure asset elements can be a challenge. Roadway construction and maintenance projects typica
line item costs for drainage infrastructure asset elements; these costs can be used toirrdardn future repa
replacement cost estimates.
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ADDITIONAIREFERENCES

For further information on Maintenance Quality Assurance (MQA) progranNCiH R Reped D¥e
Mangement Group et al. 2086¢ EPA guidance and documentationtodi@tesiportatigpecific
stormwater needs for Municipal Separate Sewer SystepesriigzRA 2010)

ASSEH EMENTOVERHEABIGN ANCSGNALSTRUCTURES

ASSEH_EMENT OF THBERUCTUREASSETLASS

ASSEH EMENTSPECIFICONSIDERATIONS

Overhead sign and signal stragupport elevated, overhead signs and signals. The signs and signals
supported by these structures are critical components of the safety and operations of the roadway networ
Overhead signs provide warning, regulatory, and guidance informatiaosesrd@kvhgad sign and signal
structurethat suppovariable message signs, signals, and otheipmteprovide safety and guidance to
roadway useasid can improsgstem reliability

Overhead sign and signal structures represent relataiely hgget elements, particularly when considering
that some overhead sign structures support variable mesbagdditgms the failure of overhead sign and
signal structures poaesafety risk and can also reduce malilitys Feason, magencies have established

or are in the process of developing formal management systems for overhead sign and signal structures.

BENTERPRISEEVEL

Inventory

Many DOTsaimtairoverhead sign and signal structure inventories in standalone structulegslagentory

since overhead sign and signal structure inventories require the collection of significantrastooets of data.
cases these inventories are distributed between regions and may have different data definitions and asse
informatiomOTs witBnterprise Asset Management Systems (EAMS) in placausievddhead sign and

signal structure inventanids®eEAMSas thanventorgf recordThese overhead sign and signal structure
inventories should contain essential data items inali@ingdodition, and ageentories may also contain
additional data items such as material type, deterioration rate, expected remaining service life, etc.

Although DOTs may not maintain 100% inventories of overhead sign and signal straoteresdedt iisatec
DOTsncorporateverhead sign and signal struattotteeir inventorieSrecordver timeRarticular attention

should be given to overhead sign structures that support regulatory and warning signs, WiitWare subject
retroreflatvity standardalthough these standards do not require that all regulatory and warning signs meet
retroreflectivity standards at all times, agencies must have a method in place to identify and replace nonct
regulatory and warning igHSVA 2012a&)ne approach to achieving compliance could be establishing a
statistical sampling metlddch wadihot require a complete inventory, to identify noncompliant signs.
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Interaction between Asset Classes

Overhead sign and sigmatsires in poor condition pois& to the safe function of the highway siyste

failed structures can close cruksairithe roadway system. In addition, when supports for overhead sign and
signal structures are placed on or adjacent to roadways or sidewalks, designs should consider the potenti
of vehicular collisions on the sign support structures e@Geréairsign structures may support variable
message signs, which are important ITS equipment asset elements; the functionality of these overhead si
structures is essential to the functionality of the variable message signs.

Relationship with Overall Safg, Mobility, Asset Performance

Overhead sign and signal structuresriicaibfeature thie roaeay systae since these structures support the
signs and signals that provide guidance to roadway users. Furthermore, overhead sign and signal structu
support variable message signs, which can improve traffic flow and safety.

ASSETPECIFKLEVEL

Inspection and Condition Assessment

To assess the condition of overhead sign and signal structures, condition rating scales similar to bridges ¢
culverts aroften used. DOTSs that do not already have inspection and condition rating procedures in place
overhead sign and signal structures should consult Geiddtiviés fare Installation and Repair of

Structural Supports of Highway Signs, Luramariesaffic SignédseGarlich & Thorkildsen 2®&l&e

most overhead sign and signal structures are not as complex as bridges, more simplified condition rating
e.g., a rating scale of 1 to 5, are typically used.

Overhead sign and signal strutypieally requirgreorough visual inspection of components, including the
base plate and anchor bolts. Inspection procedures differ by the type of support structure but need to go t
basic visual inspectmimclude Non Destructive Testing ¢diiigjaesvhich are important tools for

inspecting ancillary struci@easich & Thorkildsen 2@0%Jentify potential structural deficidheegsquired
inspection frequency of overhead sign and signal structures varies and depends on several factors includ
material type, eguminum shows irased fatigue deficienceesl redundancy issues.

Cantilewveand noredundant designs should be inspected eyeardmitereas typical sign bridges, i.e., two
tower/two or four post structures, bbdnfpected every four y¥dngre resource ciasts prevent the

inspedbn ofll overhead sign and signal structures, a statistical sample, i.e., 10% of assets, can be used tc
inspection prograrisirthermore, after wighd weather events, i.e., severe storms, hurricanes, or tornadoes,
ovehead sign and signal structures in impacted areas should be prioritized for inspection.

Level of Service/Performance Metrics

To monitor and measure the level of service and performance of overhead sign and signal structures, typi
current performanasu®riginally intdad functionused i.e., aréhe overhead sign and signal support
structurg and its components, in acceptable cad@ilHGP Synthesis 8sfimates the service life for steel

and aluminum overhead sign and signal stmittuaesiedian service life obzippately 31 years aid
yeargespective(fvarkow 2007)
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Life GcleManagement Plans and Practices

The age of overhead sign and signal structures along wittatiogditiormation are used to develop plans for
replacement. DOTSs typically perform regular maistehaas¢ightening loose anchor bolts and other loose
hardwareduring regularly scheduled overhead sign and signal structureFospecdansages related to
collisions and higind weather events should also be considered. When DOTs add additional signs to exist
overhead sign and signal support structures the carrying capacity of the structures should be evaluated.

Asset Prioritization

Overhead sign and signal structures with older designs and materials should be prioritizsgpéarahgpection
if statistical samples of inspections, i.e., 10%, indicate more rapid deterioration for older deslgns and mate
addition, cantiered sign structueasl sign structusegoporting variable message signs should be prioritized
for inspectioAfter higlvind weather events, overhead sign and signal structures in impacted areas should
prioritized for inspection.

Decision Support

DOr's can estimate the remaining service life of overhead sign and signal structures based on the date of
and current condition ratiflgis.information can also be used to develop needs estimates for overhead sign
signal structure repair apthoementracking historical maintenance costs, e.g., base plate anchor bolt repai
and tightening, can inform estimates of future maintenance needs. In addition deostgedadted to

overhead sign andhsilgstructurésom collisions and higid weathesvents should be factored into

budgeting

ADDITIONAIREFERENCES

FHWA has developed guidelines for structural supports of highway signs, luminaries, and traffic signals (
Garlich & Thorkildsen 20a%)additional information on estimateel Ifergicoverhead sign and signal
structures sé¢CHRP Synthesis 8vlarkow 2007)

ASSEH EMENTHIGHMASTUGHTPOLES

ASSEHE_EMENT OF TEBERUCTURESSSETLASS

ASSEH EMENTSPECIFICONSIDERATIGN

Along with other types of roadway illumination, the lighting provided by high mast poles can provide a pro
improvement to nighttime driving conditions and result in improved safety by reducing the number of crasl
Although agencies doyptallynaintain a largember of high mast light poles, these assets pokke unique
cyclemanagement challenges and theg €aituimpact the safety and mobility of the roadway system

In particulahé height of high mast light poles preskalieage terms of the manner in which many high

mast light poles can be inspected, i.e., height that extends beyond the limits of a bucket truck. For examp
observe the extent of cracking on high mast light poleéso$oemeately controtledice cascale the pole

or a system that utilizes the existing winch, cable and lighting ring hardware within the(peéShathbe used
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& Montie 2009)hese sorts of unique considerations for high mast light poles can be used to estimate life c
cost and inform design and procurement strategies.

ENTERPRISEEVEL

Inventory

Many DOTs maintain inventories for high mast light poles in the same databases/systems used to inventc
overhead sign and signal structures, which are typically standalone datalbtigesisssteigist pole

inventory information should be sttieceimerprise asset management system iagehtongventory of
recordThis inventory should cob&sit asset informatata items including location, condition,.and age
Additional inventory data items may include matardgxgpeted reaming service lifkeis recommended
thatDOTs maintal®0% inventories of high mast lighspule these are in highlfficked areas and provide
safety benefits.

Interaction between Asset Classes

Similar to overhead sign and signal strixghinesst light polagpoor condition pasggnificant risk to the
safe function of the highway systiglnmast light pole failuresesait in closurescaical links in the
highway system.

Relationship with Overall Safety, Mobility, Asset Perfoamce
High mast light poles provide illumination that improves nighttime roadway perfornrapoegvshifetycan i
at lit interchanges amdrichange

ASSETPECIFKLEVEL

Inspection and Condition Assessment

Due to their height, it can be challemgisgect high mast poles. Visual inspections can be performed using
bi noculars or tel escope sHowevarddantifng stractusldeficidnaes Witk s
binoculars or telescopes can be challenge. Remotelynsperdiedevices, whichntain video cameras

and additiohenspection equipment,bmosedSheth & Montie 2005)

Similato overhead sign and signal structareiestructiviestingechniques catsobe used to inspect the

base plates and ancitaals of high mast light poles. High mast light poles should be inspected at least every
to fiveyearsAnchor bolts theba® of high mast light pblage been knowo loosen over time and may

require more frequent inspd@iarich & Thorkildsen 2005)

Level of Service/Performance Metrics

The level of service and performance of high mast light poles is typically measusachjeteondiabn

rating scale thahgpares current performance against originally intendé@dudratti@Thorkildsen

2005)5urvey results frdl@HRP Synthesis 8licate a median service life for high mast lighg.pbligh

mast towers or structural suppbB8,years with a minimum of 10 years and a maximum ¢figh years
pressure sodium vapor lamps are commonly used in high mast light poles and have a median estimated s
of 4 years, which often aligns with high mast light pole inspecti¢hladtemd26687)
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Life GcleManagement Plans and Practices

DO can traakaintenance activiigsociated with high mast light poleseoast future life cycle
management activities, artwor bolt tightening, based upon historic data. In addition, lif@nahgiescoesh
determing repair or replacement is warr@anteigh mast light pol®STs should alsccount for the need to
replace lamps in high mast light poles; service life estimates for specific types of lamps@dRBe found in
Synthesis 3{Markow 2007)

Asset Prioritization
After higlvind weather events high mast light poles in affected areas can be prioritized for inspection. In ac
high mast lightles in areas with knowrttimgg safety issugsould berpritizd forinspectian

Decision Support

Maintenance costs, e.g., base plate, @pehiy bolt tightenilagnp replacemerdn be tracked and historical
data be used to estimate future maintenance needs. D@aedneastmaining service life of high mast light
poles using installation date and current condition information.

ADDITIONAIREFERENCES

The aforementioned FHWA guidelines for overhead sign and signal structures also discuss high mast ligh
(Garlich & Thorkildsen 2@&Rils regarding remadplréed high mast light pole inspection devices can be
found in a Virginia Transportation Researci{&wthcsl Montieb)yeportFor further information on fatigue
cracking in galvanized high mast light poles, ultrasonic testing techniques, and guidance for the identificat
critical pole locations and configurations pleaspsdmeeaormed for Texas IGdyal et al. 2012)

ASSEH EMENTITSEQUIPMENT
ASSEH EMENT OF THRAFFICONTROK MANAGEMENT ACTIVEDEVICEASSETLASS

ASSEH EMENTSPECIFICONSIDERATIONS

The asset stddements included in the ITS equipment asset element are: cameras (pinauiy Closed
Tdevision Camer&aSCTV), variable message signs, detection sensors/devices, and highway advisory radic
These asset selements comprise the compooiantelligent Transportation Systems (IT&yevhich

designed to actively regulate, watnderadway users. ITS, and thdividual asset elements and sub
elements, have become increasingly critical components of the operations of many DOTSs.

ITS asset elements andedaiments are diverse and technolegteayve, presenting unique challenge

terms of the life cycle management activities for ITS equipment. In comparison to other roadway assets, <
pavements, bridges, and other structures, e.g., high mast light poles, with relatively long expected design
equipment asset fibments have relatively short, i.e., 10 to D5 kgsgrexpected design lives. In many
casesITS equipment asset-sl@ments are used until they become obsolete or are no longer functioning as
originallintendedn some casel'S asset elemsand sukelements areanaged in separate ITS

management systems or databases. In addition, DOTpesftemasebased, i.e., uptime, contract
maintenander ITS asset elements anetkrbents.
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ENTERPRISEEVEL

Inventory

Given their importanceate,sfficient roadway operations, and the relatively small quantity of ITS equipment
asset suklements DOTs own and maintain, the inventory of theselassettsushould be complete, i.e.,
100%. ITS equipment asse¢ksumbent inventories may betanaed ispecializeldS management systems

DOTs with Enterprise Asset Mareag&Systems (EAMS) should liAiG&eeuipmeimventorio theEAM Sf

using a spedized ITS management system. Those DOTSs that do not use specialized ITS rears®agement sy:
but store the ITS equipment inventory in a standalone database/syséegrasthisld S equipment

inventorinto the EAMS invenemyhe inventory of recdiee inventory of ITS equipment assdénsahts

should contain bag#ata itemscfuding location, condition, andragatories may also include additional data
items such as material type and expected remaining service life.

Interaction between Asset Classes

Certain ITS equipment assetlenfientsuch asariable message signd CCTVsequire functionality of
overhead sign structures and high mast ligiiheske$TS equipment assetlsuatents are a critical part of
an overall ITS system and many assé¢signts interface with the network backbone.

Relationship with @erall Safety, Mobility, and Asset Performance

These ITS equipment asseelaubents are arcieasingly critical component of transportation system
operationsThis equipment and associated ITS systemprove network performance and user awareness
and safetthrough theommunicationregitime travel information to the pBéfhefits of ITS equipment and

ITS systems to travelers can be quantified in terms of dollar value of travel time savings. In addition, ITS s
can be used for trafforéng and forecasting and speed enforcement.

ASSETPECIFKLEVEL

Inspection and Condition Assessment

The asset stddements cameraariable message sjgarsd dtectiosensorsievices should mspectedt
routinely scheduled inter@ilgen the legively short expected service lives, i.e., 10 todi3eesasI TS
equipment asset ibmentsgjuring a visual inspecpbiysicatondition can simply be assessed in terms of
whether an asset ®ibment is functioning as originally infemdedny ITS equipmeneseiments,
functionality can be monitored-mmeak.g., whether or not a CCTV is providing a feed.

Level of Service/Performance Metrics

Typically the performance metric used to assess ITS equipmesieassetssshwhet or not the asset
subelements are functioning as originally istethdee ready and available foFaisthe ITS equipment

asset suklements CCTVs and detection sensors/tlewtiesality can be determined-tmrealthough

the functiohty olvariable messagigns may not be available in real time, it is likely that roadway users or DC
personnel would report malfunctions of variable message signs.

The service life of the assetkubents is affected by many factors, includimgpemalconditions, but
sample service life information for cameras, variable message signs, detection sensors/devices, and high
advisory radios is showrralme3 (Vick & Sumner 2002)

PARSONS 30
BRINCKERHOFF



NCHRP G686 Task 11%ransportation Assehitgement for Ancillary Asset

Table3 Sample Service Life for ITS Equipment Asse¢lBoients

Asset Sukelement | Sample Estimated Service Life (yee
Cameras (CCTVs) 10

Variable Message Sigr 20

Detection 5 (for inductive loop sensors)
Sensors/Devices 10 (for remote microwave sensors)
Highway Advisory Rad 20

Life cycleManagement Plans and Practices

The ITS equipment asseeteimentcameras,ariable message signs, and detection deviceyrsensers

routine maintenanSeme DOTSs follow maintenance standards set forth in ITS maintenance manuals, whict
recommend frequencies for maintenance and also detail maintenance actipleethdé-eaxasylvania

DOT recommends preventive maintenance activities for cameras, variable message signs, and detection
devices/sensors at least twice pdPgeaaDOT 2011)

Given their relativeiiprt expected service IDEST's should devdi@@cycle management plans for these ITS
equipment asset selementthatconsidereplacement costs and schedules; ITS maintenance standards and
manuals can inform the development of these life cycle managEorémenohenms, ITS equipment sub
element performamceomparisonrtanufactar specifications and warrasti@sld be considered in future
procurement®OTs that outsource the inspection and maintenance of these ITS equipglentesset sub
should structure contracts such that D@iesrgtihs access to asset inventbgoadition data.

Asset Prioritization

DOTs typically do not maintain significant quantities of these ITS equipralmmestetAdditionally, given

that most of these assetedaiments are typically located Hraififitvolume areas, nedrof ghe ITS

equipment asset s2lbments cameras, variable message signs, and detection devices/sensors should be
prioritized for inspection, routine maintenance, and scheduled for replacement and the end of their service
Those assets in the meawhytrafficked areas should be prioritized ahead of others.

Decision Support

DOTs should track historic maintenance costs and ITS equipmahtmesetpiiormance to assess the
suitability of ITS equipment assetesubnts in local environrheotdalitions. To better inform maintenance
programs and future ITS equipment assiensebt specifications for replacement, DOTs should track actual
service life and compare it to manufacturer service life estimates.

ADDITIONAIREFERENCES

For additiohaformation on ITS equipsu@lement maintenaiseeGuidelines for Transportation

Management Systems Maintenance Concept dNGcRI&rSumner 20820P e n n Or@eligest

Transportation Systems Maintenance St@peland®OT 201k) additiothte U. S. DOTo6s I TS
Office (JPO) maintdoww related wilased databases, known asthe KIS o wl e d g &KRdgleas our c e
contain over 18ars of summaries of benefits, costs, lessons learned, and deployment status of specific IT:
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implementations. These resources can be aceessedskrs.its.dot.gbdkie most recent report based on the
KRsyeleased in 2011, was based on 1,148 summaries oit$] Saseednd lessons legiBedch et al.
2011)

In an example of gtateofthepracticethe Florida DOT analyzed three potential confhRieesiad|f

(COTS) ITS management software systems, OSPInSight, FiberTrak, and Fiber Management Tool for ITS
ITS)Ultimately FDOT chose-FMBT(now NexusWorks) sincesitt bemet t he [Oseqriesdt ment
al. 2013or more information on FDQ@pé&riendeFor further information on the importance of ITS in asset
management systems see this Austroads posit{epap2002)

ASSEH EMENTNETWORIBACKBONE
ASSEELEMENT OF THRAFFICONTROK MANAGEMENT ACTIVEDEVICEASSETLASS

ASSEH EMENTSPECIFICONSIDERATIONS

The netwobackbone consists of the Information Technology (IT) network that connects all of the ITS equij
and supports the ITS equipment assb¢signts that actively warn, guide, and inform roadway users. Asset
subelements of the network backbone ihdlsland nodes, fiber, cabinets, and software. The fiber allows for
data transfer, hubs and nodes assist with this data transfer, cabimaits assed selements, and software
helps monitor and control the IT network.

Adequate functionalithefrtetwork backbone assegekaments is required for the functionality of ITS
equipment asset selbments. Much like the ITS equipment assetsutts, certain network backbone asset
subelements have relatively short design lives, with theoéfitept{aithough fiber can be severed during
construction activities) and cabinets.

BENTERPRISEEVEL

Inventory

Similar tthel TS equipmeasset suelements, complete or 100% inventories should be maintained for netwol
backbone asset selbments. typically do not maintain significant quantities of network backbone asset :
elements. In addition, the functionality of network backborelesssitsub critical to the functionality of the
ITS equipment selementandthus overall ITS opierss. Network backbone assetlsoientmay be

maintained in their own ITS management systems or in standalone databases/systems.

DOTs with Enterprise Asset Maread Systems (EAMS) should inelwderk backbone asseteteiment
inventories in tBAMS inventoag the inventory of recB@Ts that use specialized ITS management systems
for network backbone assegkubents shodink the inventaoythe EAMShe inventoryratwork

backbone asset selbmentshould contain bagata item&cluding location, condition, andadgdigional

inventory data items may include material type and expected remaining service life.
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Interaction between Asset Classes

Network backbone elements untlergimctionality of Effipmergince asset siiements such as fiber
and hubs and nodes are used by ITS equipment-akeseests) Along with ITS equipment asset sub
elements, network backbone asselesabnts are critical to ITS operations.

Relationship with Overall Safety, Mobility, Asset Perfoamce

Since functioning network backbone asslenhseits are essential to the functionality of ITS equipment asset
subelements, network backbone asselesabnts provide the foundation for ITS operations. Network backbor
asset suklements can hetgprove transportation system performance by inserasiveyeness and safety
through theemmunicationrebitime travel information to the public

ASSETPECIFKLEVEL

Inspection and Condition Assessment

The functionality of hubs and nodes ebsed using automatic monitoring tools, which can indicate status
realtime. Those hubs and nodes not functioning as originally intended canllnénigspgatady scheduled
maintenance. Fiber typically cannot be inspected since théhmdijoeitynetwork is below the roadway

surface. Cabinets should be inspected for damage during the regularly scheduled maintenance required f
asset suklements house within the cabinet. Software is not physically inspected but rathed &@n be assess
suitability and the potential for upgrades.

Level of Service/Performance Metrics

The performance metric typically used to assess network backbeglerassés sitivhether or not the asset
subelements are functioning as originally iatedatedready and available farfsethe network backbone

asset suklements fiber, hubs and nodes, and software funatidnalitgtermined in-tiea. For the asset
subelement cabinets, performance is typically assessed based on whetssedisneldheent is

functioning as originally intended, i.e., providing adequate protection for the equipment housed in the cabi

Life cycleManagement Plans and Practices

Thenetwork backboagset sullements hubs and nodes, cabinets, anceseffwee routine maintenance.
Specific maintenance requirements and frequencies can vary from-efensssetiosabotizerdare

typically detailed in manufacturer specifications. Theseksaentimay also be under warranty for an initial
timeperiodHubs and nodes require routine maintenance. Software typically requires maintenance in the fa
upgrades. Although fiber does not require routine maintenance, DOTs should plan to replace fiber that is :
during construction activities.

Sinilar to ITS equipment, DOTs should consi@antB8 yedvick & Sumner 2082)ected service life of

certain netwdolackbone asset selbments (hubs and nodes and cabinetdgevelomglife cycle

management ptafor thesasset sublemerst These life cycle management plans should consider replacemer
costs and schedules and also account for the environditgorial reetwork backbonesgrbents are

exposed tdn additioOTs should consider costs associated with required upgrades foré¢henasset sub
software. DOTSs that outsource the inspectiomtamémeai oletwork backboasset suklementshould

structure contracts such that DOifmBitkhins access to asset inventory and condition data.
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Asset Prioritization

Since DOTs typically do not maintain significant quantities of network backélemeesgseasdigiven that
most of these a&tsubelements are typically located Hrdfigh volume areas, essentially all of the network
backbone asset selbments should be prioritized for inspection, routine maintenance, and scheduled for
replacement and the end of their service liveeas3éissin the most hedrafficked areas should be

prioritized ahead of others.

Decision Support

Historic maintenance costs associated with network backbowdemssatsabould be tracked and in

addition to informing future needs estimad¢s) t@nused to assess the suitability of network backbone asset
subelements in local environmental conditions. In addition, DOTs should track actual service life and com
manufacturer service life estimates for network backbonelassatgtatbetter inform maintenance

programs and future network backbone astetsumb specifications for replacement.

ADDITIONAIREFERENCES

Similar to ITS equipment, additional information on network backbetenaessehmibtenance can be

found iluidelines for Transportation Management Systems Maintenance Con¢¢mkafacSBansr

2002 n d P e intelly@ Transportation Systems Maintenance S{@edarDOT 201fdy an example

of a Stateds | AlGg wih data brefifgpmessissesmeelenemt!, . t he U. S. D
JPO I'TS AKnowl edge Resourceso, abkubaemenslhaseai ns i n
resairces can be accesseghatyv.itskrs.its.dot.gbkie most recent report based on the KRs, was released in
2011(seeBunch et al. 2011)

Like the ITS equipnstateofthepractice x a mp | e , FDOT 0 4TS gnovoNexus\Works) astit o f
ITS management system software provides an éspepéired ITS management software, which was
adapted from the telecommunications industry. I
GlSbased web application that provides a model of fiber network facilities and cenliég elvitnsce

and the electrical system powering the ITS(sksfces et al. 201@ furthenformatign

ASSEH EMENTSSDEWALK&BNDOURBS

ASSEH_EMENTS OF TROADSIDEEATUREASSETLASS

ASSEH EMENTSPECIFICONSIDERATIONS

Sidewalks are thaved or otherwise constrasset element between the edges of roadway shoulders and the
rightofway line intended for pedestrian or otheotoazed use. Curbs are the transitional edges where raised
surfaces, typically sidewalks, meet unraised roadway surfaces. Curbs include ramps with a tapering area
for wheelchair access. Typi2@llys do not maintain significant amounts of sidewalks and curbs but rather lo
jurisdictions often own and maintain sidewalks apdncedia3T share sidewalk maintenance responsibilities
with local governments or transfer sidewalk maintenanb#itrtesgoriscal governments once sidewalks are

in servicéMarkow 2007)
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Nonetheless, the lifecycle management activities associated with sidewalks and curbs present a unique c
for DOTs inrtas of compliance with the Americans with Disabilities Act (ADvepudsaBiate and

local governmentpsform aelfevaluation that ideéesiprogram access issues, as defined by the law. A 2004
court case identified sidewalks as amagperp Necompliance with the ADA presents a significant legal risk
for DOTs and can result in substantial legal settlements. For example, the City of Chicago settled a case |
and in addition to its $18 million annual sidewalk maintenampeéddgeaipand an additional $10 million for
five year.oewenherz 2010)

BENTERPRISEEVEL

Inventory

Sidewalk and curb asset element inventories are typically maintained in standalone databases/systems. 1
sidewalk and curb asset element inventory should contain essential data items including location, conditic
ageand mawlsocontain additional data items such as materiaktypatidetratexpected remaining

service lifetc If sidewalk drturb asset elements are within the jurisdiction of a DOT, a complete, i.e., 100%
inventory should be maintaimadigateherisk of ADA naompliance legal actid®Ts with Enterprise Asset
Management Systems (EAMS) shosiddiméalk and cudsat elememtventories to the EAMS inveagory

the inventory of record

Interaction between Asset Classes

Sidewalknd curb asset elemédotsiakey componenttbépedestrian transportation net&brk compliant
sidewalks and curbs in acceptataéion not only mitigate legal risk to DOTSs, but can also improve pedestria
comfortsafetyand mobility

Relationship with Overall Safety, Mobility, Asset Performance

Pedestrian comfort and level of service, along with ADA compliance, arp@setstial acdomprehensive,
multimodatansportation systédequate sidewalk and curb networks can improve pedestrian safety and
mobilityFor example, the Florida DOT measures pedestrian comfort using a pedestrian level of service the
accounts for thalowing factopesence of a sidewalk, lateral separation of the sidewalk from motor vehicle
traffic, barriers and buffers between pedestrians and motor vehicle traffic, motor vehicle volume and comg
effects of motor vehicle traffic speattjawiay frequency and access dlar@w 2007)

ASSETPECIFKLEVEL

Inspection and Condition Assessment

Visual inspection is the most commonly used technique to assess sidewalk caygitatly wieelsused

using a simple condition rating(eaglscale of to % There are automated techniques to assess sidewalk and
curb asset element condition although these techniques typically are more costly. For example, the City o
Washington partnered with King County, Washington and the FHWA to conduct a pilot study to inventory «
assess the condition of sidewalk and curb asset elemerittratigghaimertial Profiler (ULIP) mounted on a
Segway scooter, to collect sideata(kekLoewenherz 20fbd more dethil

Once DOTs establish an initial inventory of sidewalk and curb asset elements within thenejigisdictions
considerable variation in the frequency of sidewalk and curb asset element inspection, which can vary froi
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every two or four years to every 20 years; the primary drivers for inspection and condition assessment are
complaint@@arkow 2007)

Level of Service/Performance Metrics

Among the most common performance metrics for sidewakkssanelemnkenis whether or not these asset
elements are ADA compligmpicallpgencieasesimple condition ratingescabmparing current sidewalk and
curb condition to both ADA compliance and originally intended funcilibe aesvisetife for sidewalks and
curbs is relatively long and one study eldtimatzvice life of swddks at approximatflyyeas(Haas et al.

2008) Although surveys indicate an estimated maximum concrete sidewalk service life of 60 years, the me
approximately 25 years for concrete sidewalks, 20 years for brick or block sidewalks, and 10 years for asj
sidewalk@Markow 2007)

Life cycleManagement Plans and Practices

The ADA requires that agencies cealfercaluations, which maeshiify program access isdegond the
identification of access is€d®3F should establish imimum acceptable level of condiarh is tied to
ADA compliander sidewalk and curb asset elembigshould involve the development ofearfong
preventive maintenaand replacemenbgrams for sidewalk and curb asset e(eeettass eal. 2008)

As sidewalk and curb asset eledetatforat€®)OE should plaio repair, rehabilitate, and/or replace these
asset elements to ensnaximum service life at the lowest life cytleacstiom)OT<an estimate future
needs fdifecycle management activities related to sidewalk and curb asdwt ghecking historical life
cycle management activities.

Asset Prioritization

Sidewalk and curb asset elenademt$fied as n&DA compliant should be prioritiziéel ¢gcle magement
activitieso addres ADA neoompliance issues. User complaints are also likely to drive the prioritization of
identified sidewalk and curb asset elements for life cycle management activities.

Decision Support

DOTs should track life cycle managgstieities and costs associated with sidewalk and curb asset elements.
These historic activities and costs can be used to inform future needs estimates. In addition, DOTs can tr:
actual service life of sidewalk and curb asset elements andaserpae life estimates to assess the
suitability of certain material types and designs for local environmental conditions.

ADDITIONAIREFERENCES

Along with local agency partneisHiNW&sponsored a pilot program to prototype automated siademalk and
asset element data collection and condition astessinoemtenherz 200 more informajighstudy in
Edmonton, Alberta, Caresdinated the service life of sidewalk and curb asset elements at 50 years and
predicted the impact of valileusycle management actigiti@$unding scenarios on side condition over one
assetife cyclg.e., 50 years (ddaas et al. 2008)
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CHAPTEBR: LITERATURE REVIEW

This chapter presents a summary of the literature that was reviewed to both define an asset hierarchy anc
identify existing information and guidance on life cycle management activities of ancillary assets. A compl
of thaeviewed literature is preseniRef@rences

TheTransportation Asset Management Guide Vol. 2: A Focus on Imiglentiéietatimee key principles that
drive transportation asset manag@&tiTO 2011)

A Recognizing the economic value of assets
A Achieving economic efficiency andapgtimib n of expenditure over an
A Agency stewardship of assets

This guide also encourages a life cycle management approach thatetakaseai@fgnfrastructure
performance and cost, encouragexfeasive preventative strategielshuilds confidence in resource

allocation while also fostering stakeholuteLifieycycle asset management considers costs and benefits,
involves stakeholders and customers, requires consideration of future outcomes and not just current perfc
and optimizes the timing of rehabilitation and replacement. The guide suggests the following steps in a life
asset management pro¢@sSHTO 2011)

1) Establish levels of service

2) Monitor performance

3) ldentify deficiencies

4) Determine if action is warranted

5) Estimate cost and effect of alteativ
6) Evaluate and select action

7) Group actions into projects

8) Set priorities

9) Match projects to programs

NCHRP Report G8%eloped a framework to apply asset management principles and practices to maintain
Interstate Highway System (IHS) assets and pidaioies fgu all IHS assets, not just pavements and bridges.
This report focuses on the Interstate System under the premise that IHS assets constitute the most critica
assets in the U.S. Recognizing that asset management systems for asgesatiartthand bridges are
typically elementary, the report recommends that condition on ancillary assets be reported on the basis of
these assets ar gCambridge Systenmtical.c8099) as i nt endedo

In line with this approach, when budgeting for future needs for ancillary assets, a maintenance level of sel
remaining service life approach is recommended. Basic data collection needs for all asset types include Ic
inventonygnd condition data, with additional information required to model performance and predict conditi
performance based on funding levels. Ancillary structures, including tunnels, culverts/drainage structures,
barrier walls, retaining walls, acesgign structures, and high mast light poles, should be inventoried and
inspected on two or four year cycles. These structural assetsdrdiad thénpoact overall roadway system
safety and performarmresulting in the closure of a segmenH$8 tned thus should receive higher priority in
terms of inventory, inspection and condition as¢Essnieitige Systematics et al..2009)
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NCHRP Report G#3cussed the Maintenance Quality Assuranced®¢@#espmany state DOTS use to

report the performance and condition of ancillary assets with-tifevlySHayhtadside features, drainage
systems, and traffic control devices a consistent approach towards MQA for these asset class#s can be d
based upon the best practice information documented in this report. In many states the aim of the MQA p
to evaluate asset performance and develop a performance bé3ge blachgetement Group et al.. 2010)

NCHRP Synthesis analyzed the staitthepractice in the management of transportation assets other than
pavements and bridges, with a focus on the following as@é¢adtass@907)

Traffic signalsncluding structural components

Lighting including structural components

Signg both grounchounted and overhead; including structural components
Pavement line striping and other markings

Drinage culverts and pipes

Sidewalks

I D > D>

The Synthesis examined several key areas of asset management for the aforementioned asset classes. $
the areas examined included budgeting for preservation, operation, and maintenance, measuring asset c«
and performance, methods and frequencies of data collection, and estimating service lives. There are mu
challenges associated with managing ancillary assets. Typically the responsibility for managing these ass
confined to one unit or divisithin an organization, and the materials and components of ancillary assets ve
widely, as do the environment conditions these assets are exposed to. Results of the survey conducted fc
Synthesis indicate that several agencies have develgpeatntaystems for individual asset classes or
incorporated certain asset classes into broader enterprise asset management systems or maintenance
management systems. Agencies generally agreed that ancillary assets should be managed but at the tims
surey was conducted agencies lacked complete inventories of ancillary assets, standardized knowledge |
of performance and service life for selected asset classes, modeling tools, and other analytical tools to im
decision making without additiatzatollectigMarkow 2007)

There is overlap between the anaN§IBIRP Synthesis and this research effort for all of the asset classes
except for pavement line striping and other margimggre/hot selected for further analysis by the project
panel. Useful results from the synthesis include information on management practices, performance mea:s
service life, and information technology used to manage eact{Masgedwl289 Although it did not

specifically focus on ancillary aSK&itiRP Synthesis 43ptured the statEthepractice as it relates to

collecting inventory and condition data on the following agsttwlkasse& Smadi 2013)

Pavements

Bridges

Signs

Guardrall

Culerts

Lighting

Pavement Markings
Retaining Walls
Other

Pl S B P
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Results of the survey indicate that beyond pavements and bridges, additional asset classes that are most
commonly inventoried include signs, guardrail, and culverts respectively. Presumabligdentitipatio
retroreflectivity standards had an impact on the number of DOTs with sign iMamiaties. Jiérm

Traffic Control Devifd&)TCD), which is part of the Federal Register and defines standards for all traffic cor
devices on puhbigads and private roads accessible by thgpikiAc200nandated new minimum sign
retroreflectivity standards in 2007. The FHWA compliance requirements for the retroreflectivity standards
t he f é tatiopdne corgimued use of an assessment or management method that is designed to mair
regul atory and warning sign retrorefl e¢HWAI ty a
2012a)

Even though many DOTs are moving towards collecting more comprehensive asset inventories, additione
be done to implement life cycle maragaocesses utilizing these inventories along with appropriate tools,
processes, and analytical techriidae&ins & Smadi 20E3)sting knowledge and industry practices can be
used to develop best practices for the life cycle management business processes for the asset classes se
further analysis irstbiiudy effort.

Althougkhe value of ancillary assets may not be as great as roadway and bridge assets, many of these as
serve critical functional roles in the transportation network. As such, ancillary asset management, in the c
broader as$ management systems, can lead to improved budgeting and prioritization of ancillary assets
(Amekudzi et al. 20Hfjective life cycle management of ancillary assets can also benefit from life cycle cos
analysis (LCCA). Although LCCA is not required for ancillary asesit nasahigeany transportation agencies
maintain ancillary assets without the use LCCA, its primary benefit is an improved understanding of the se
of an asset.

NCHRP Synthesis 8vlarkow 200&3timates service life for the following six asset types:

Traffic Signals
Roadway Lighting
Signs

Pavement Markings
Drainage Culverts
Sidewalks

I > D

In conjunction with installation costs, annual operations and maintenance costs, and an inventory of the si
afoementioned asset types, an agency could estimate the life cycle costs of those assets. Further informe
provided INCHRP Report AT®ompson et al. 201&)ich discusses estimating service life for highway assets,
inclusive alulverts, signs, signals, pavement markingsiagd hghreport also provides detailed definitions of
the various aspects of an assetos I|ife, incl udi
definitions are given for the following criteria used to defirectissidiféfeestimated life, target life, and

design lifeThompsonetal. 20l e f i ned cri teria for asset servi
also greatly improve planning and budgeting activities.
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