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sset Management

What makes this complex?

Deuvil 1s in the Details —

is it about Operating
Performance, Mx Strategies,

PM and/or Budgets

Commitment = Buy-in and
Staying the Course

Functional Obsolescence —
Changing Context, Use & Sa

Structural Deficient —

What and When to collect
Data

>

Time
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Definitions:
Large value product or service platforms that provide

capabilities for other assets and people are termed
Infrastructure Systems

Platforms include Environments and Man-made Facilities

Performance is affected by Structural Deterioration
and Functional Obsolescence

Robust Infrastructure allows us to operate in a
Safe, Healthy and Economical Society

Maintenance Strategies can affect Robustness
and Useful Life

Robust Maintenance Strategies require an investment in
resources, are data, model, and tool intensive
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productivity problems?

Diminished
Productivity

Increased Cost
of Maintenance

Increased
Operating Costs

Reduced
Operational Safety

Retiring Base
of Knowledge
Diminished
Operational
Flexibility
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Jeterioration:
[he DEMONS of Aging

[he Deterioration Measures (DEMONS):

> Dependability (time between failures)
> Efficiency (cost to operate)
>  Maintainability (time to repair, cost of repair)

> Qccupation (workforce and organizational costs to
maintain knowledge and skills)

> Neglect (costs to ensure system effectiveness
caused either by entropy or changing system goals)

) Safety (costs to minimize injury) and Security (costs to protec
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Dependability

Efficiency

Maintainability

Occupation

Neglect

Safety/Security

w.aisce.ua.edu




s 11 1
Decision Classification

Mitigating DEMONS Effects Across Time

Rehabilitate Z {: Conceptualize
Dispose
System

Life
Use and Cycle
Maintain

% Build
and
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Design




sset Mlanagement
Decision Classification

set Level: Operational Item

d Program Effectiveness through:

VIonitoring of
Health Characteristics (C1)
Performance
Interventions

Jata Collection Techniques
Defined and Consistent Data Elements
Defined and Consistent Collection Processes
Compliance Reviews

\nalyze trends across individual asset componen
Y({ork .O‘rdlefr Managet‘n'ent N




11e L ycle Analysis

Opportune Time to Invest

Lesgg Dollars to Fix

Condition Index

More Dollars to

Replacement Threshold Fix
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coplete rebuild,
cdhenged derrencs

Deperdingon

nmaintenance srategy
\ Srategy C

MnimumAccgadl
vaties, depending on politica,
+ sodial and advinistrative consensus .\ < - —_———
Falure \i “ \‘
" ’ ' , _OC_’
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Asset Management |
_Decision Classification EE= =

ystem Level: Optimize Tactical Maintenance

pproaches through:

Definition of Asset Families

Forecast Performance over Time and Usage,
Requires quality data over long periods of time
Substantial quantity of data

Affects of Alternative Rehab/PM Intervention Actions
Predictive Maintenance (Operating Expense)
Rehabilitation (Capitalized Maintenance)

Extreme Events Analysis

Probability
Uncertainty
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Unplanned

Work:

Equipment
Failures

Time Based
Maintenance

Condition

Priorities o
Monitoring

Design Cnat
Maintenance

Expert
Database L
Feedback
Document
Findings
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/" Reqion ‘\

Power Reliability

Low Cost Power

Trusted Stewardship

Asset Condition Operations

Partnership

Capable Workforce

Culture

FEM/MAXIMO®



Asset Management |
_Decision Classification e

acro Level: Strategic Public Policy

ecision Support through:
upport for Policy and Regulates
(alternatives, trade-offs, and consequences)
mphasis on:
Multi-Criteria Decision Analysis
Goal Programming
)eveloping and Refining Financial Recapitalizatio:
xtending Risk-Based Outcome Analysis
ross Asset Family Portfolio Management
fay Use Alternative Data Sources due to Granulari
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Interdependencies Analysis Tool Set

Interdependencies
Analysis Toolset

Interdependencies h Supporting
Simulation Tools Anahtic Tools
= Sfress imdicafors for

* Maodeling ard Sinwlafion .
Crifcal Infrasiruciures & oF I m,g e CIKR Technical
Hey Resoumes (CIHE) Irfrasiruetimes Toois Support Tools
* lrferdependencies moact

e Crilical Tnfrastiiety m Sechirs * Deperdence
Encigy _ Felzfionshias,
e Metnodiogies, ant Tl
pr—— " Regair & Resforafion
Paztal and Shippng Tools

Core R&D Issues . Na Banal Monwmentss Tcons Pn“w =
(Spatial & Temmporal Resofition, s Agrcutture/Foac Impact Tools

Early Alert

Screening Tools

Scaling, Complexaty, Aggregation, R T DRt SR Taah
Lincertainty, Real-time Updating) * Technology Evalusfion Tonls

" Bcorontic, Healih & Safely, and
ofher mpact Analyss Tools

= MNafiona! Securify Analpsis Tools
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Dai g
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Commercial Faciities " Conseguense Managenment Tools

Paula Scalingi




Sranular Asset Management=Easase
ublic Private Partnership Act of 2003 — H.R. 2573

-ederal Real Property Disposal Pilot Program and
Aanagement Improvement Act of 2005 - H.R. 3134

-xecutive Order 13327 (2004)
sASB 34
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ntelligent Asset
Management Phases

Detail the decisions that are going to be made through
the Use of the Asset Management System

Define needed Metrics

)efine Requirements to Produce the Metrics--lterate amon

Algorithms
Data Availability/Quality/Cost

)btain and Sustain Organizational Commitment

Develop Intelligent Command and Control Process
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ntelligent Command and
Control Process At ALL Lev
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ntrol Impl.
and

1g. Mgmt.
Tools

Sensors &
Data

cquisition Tc

valuated e Value Filtering
ecisions

and Data
) Forecasting Added Analysis Reposit
ernatives Tools Information Tools
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Data Analysis
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Development of Alternatives Forecasting to Develop Alternati
Inspection Bands ey

Analysin Resulis Progressive Inspection

" Pavement Maintenance
Verwork-Wide Planning

T ransportation Network Profile

Notes: Residual Value
Range for Diaphragm

Concrete Stringer ‘

O muser

Summary of 204-2008 State Route Need
Summary of 2004-208 Interstate Need Analysis Results

Analysis Results

= —— ———— Pavement Maintenance
Budget Management Tool

Unfunded Interstate Needs
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_ross Project Lessons Learned:

he Difference between System Outcome and Asset Characteristic
sing More than 1 Metric for Risk

ustomizing DEMONS as Risk Goal/Decisions Based Metrics
[ove Toward Defining Outcome-Based Risk

1teraction Effects among DEMONS

inancial Interrelationship among New Construction, Ops, & Mx
disciplined Committed Process Requiring Multiple Cycles
hange of Use (Func’l Obsolescence) & Increased Capacity Demanc

[easurement — Massive Quantities of Data does not create precision
[easurement — Collect based on current goal and future decisions

iter-Disciplinary Problem, Requiring Cross-Discipline Sohhm



Aging Infrastructure Systems Center
of Excellence

David P. Hale, Ph.D
Director, AISCE and MIS Programs
The University of Alabama

aisce(@ua.edu
205.348.5525




	Asset Management Definitions�USACE Risk and Reliability Workshop �August 15-18, 2006 �
	What makes this complex? 
	Assets Management �     Definitions:
	What are the �     productivity problems? 
	Deterioration: �The DEMONS of Aging
	The aging infrastructure challenge… 
	Mitigating DEMONS Effects Across Time
	Asset Management  �   Decision Classification  
	Asset Management �   Decision Classification  
	Asset Management �   Decision Classification  
	Granular Asset Management 
	Intelligent Asset �  Management Phases
	Intelligent Command and � Control Process At ALL Levels
	Cross Project Lessons Learned:�
	Aging Infrastructure Systems Center of Excellence��

