
Advanced Infrastructure Asset 
Management Bootcamp 
 
Infrastructure asset management is a concept, a framework and a tool for making cost effective decision 
about investments in the maintenance, renewal and rebuilding of our physical infrastructure. The 
requirement for state departments of transportation to develop transportation asset management plans 
has focused additional attention on this area. A series of modules have been developed for students and 
practitioners to gain in-depth knowledge in particular areas of asset management. While the modules 
focus on transportation assets, examples are also drawn from other infrastructure assets. Each six-hour 
module includes an overview of the larger context, basic theory, examples and exercise. The modules 
are taught by internationally renowned experts from universities in the United State and Chile.  The 
modules are offered between June 11 and June 21. Each module can be completed individually or in any 
combination. The topics are:   

• Economics, asset valuation and finance (June 11-12) 
Making cost effective decisions is the foundation of infrastructure asset management. This 
course reviews basic engineering economics and connects to decisions to benefits and costs. 
The course reviews methods of asset valuation and the role of financing in decision making.  

• Performance and level of service (June 12-13) 
Performance measures are used in asset management to set expectation, benchmark progress 
and engage stakeholders. This course introduces the concepts and then connects these concepts 
to measures, laws, policies and regulations and the tools for decision making.  

• Deterioration modeling (June 13-14) 
Understanding how both facilities and networks deteriorate is critical to being able to allocate 
budgets, select project, schedule maintenance and improvements and plan for rehabilitation. 
This course presents the fundament concepts and explores how to select the right model for the 
right application and determine if a model is the “right model.” 

• Risk analysis and reliability  (June 14-15) 
Understanding infrastructure failure is an important part of asset management.  The theoretical 
foundations for predicting time to failure are based on reliability theory. This course builds the 
foundation for understanding reliability theory, introduces the theory and applies the theory to 
infrastructure facilities and systems. 

• Optimization (June 18-19) 
This module provides a comprehensive introduction to optimization in infrastructure 
management. The module begins by recognizing the role of optimization in the life cycle of 
physical assets and the different problem contexts for optimization.  Optimization problems are 
then characterized by the decisions being made, the scale and the resources available. 
Participants are introduced to continuous variable optimization, discrete variable optimization 
and both project and network level contexts. Examples are used to illustrate the application of 
different methods and highlight the importance of understanding the context.  

• Sensors and instrumentation (June 19-20) 
From monitoring to condition assessment, sensors and instrumentation provide important data 
for asset management. This course provides an introduction to sensors and instrumentation.  

• Data Science (June 20-21) 
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Advances in technology have allowed us to collect massive amounts of data. A data scientist is a 
person who has the skills, knowledge, and ability to extract actionable knowledge from the data 
for the good of society, advancement of science and technology.  

 
All classes will be held in Room 350 of Dupont Hall.  
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Economics, Asset Value and Financing (McNeil) 
Offered June 11 -12, 2018 
3-6 pm, Monday, June 11; 9am-noon, Tuesday, June 12 
Overview 
This module connects investment in infrastructure to economic benefits and losses as motivation for 
making better decisions about infrastructure investment recognizing the different scales (project, 
network, community, regional and national) using examples. Analysis tools are also introduced. Building 
on these concepts, asset valuation methods are introduced and in-class exercises demonstrate the 
application of the methods. The module then focuses on financial viability for both projects and 
organizations and the connections between different financing and revenue generating options.  
Curriculum 

1. Review performance measurement 
2. Economics 

a. Economic impact and economic analysis 
b. Engineering economics and project evaluation 

3. Asset valuation 
4. Finance 
5. Project delivery 

Instructor 

 

Sue McNeil, Professor and Chair, Department of Civil and Environmental 
Engineering, University of Delaware.  
smcneil@udel.edu  
Dr. McNeil’s research interests include transportation asset management, life-
cycle costing, application of advanced technologies, economic analysis, 
condition assessment and deterioration modeling, risk and resilience, natural 
hazards and decision support.  http://www.ce.udel.edu/faculty/mcneil.html 

 
  

mailto:smcneil@udel.edu
http://www.ce.udel.edu/faculty/mcneil.html
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Performance and Level of Service  (Amekudzi-Kennedy) 
Offered June 12 -13, 2018 
3-6 pm, Tuesday, June 12; 9am-noon, Wednesday, June 13 
Overview 
This module introduces the concept of performance, how performance is measured, used and managed. 
This concept is present in the context of the laws, policies and regulations for transportation agencies 
and in the broader context of strategic planning, asset management and performance management. The 
module moves from the concept to the process of selecting performance measures and targets. 
Exercises connect the concepts to goals and measures. Examples and best practices from international 
organizations and state agencies are presented. 
Curriculum 

1. Performance: What is it?/ How is it envisioned, delivered, measured and managed? 
• Laws/Policies/Regulations 
• Strategic Planning 
• Asset Management 
• Performance Management 

2. Selecting Performance Measures and Targets 
• Guidelines 

3. Best Practices 
  
Instructor 

 

Adjo Amekudzi-Kennedy, Professor and Associate Chair, School of Civil and 
Environmental Engineering, Georgia Institute of Technology 
adjo.amekudzi@ce.gatech.edu 
Dr. Amekudzi- Kennedy’s research interests include performance/systems 
evaluation, asset valuation, environmentally-conscious planning, sustainability 
planning and evaluation, and systems engineering for sustainable development.  
She coauthored the textbook Fundamental of Systems Engineering with 
Economics, Probability and Statistics, J. Ross Publishing, Inc., 2012.  
http://amekudzi.ce.gatech.edu/  

 

  

mailto:adjo.amekudzi@ce.gatech.edu
http://amekudzi.ce.gatech.edu/
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Deterioration Modeling (Chamorro) 
Offered June 13 -14, 2018 
3-6 pm, Wednesday, June 13; 9am-noon, Thursday, June 14 
Overview 
The module introduces the concepts related to modeling and predicting infrastructure condition and 
performance over time and discusses the uses of deterioration models.  The different types of models 
that are used to model infrastructure deterioration are introduced and exercises include the 
development of regression and Markov models. The advantages and disadvantages of the various 
approaches are discussed.   
Curriculum 

1. Review concepts: infrastructure performance, service life, deterioriation 
2. Predicting modeling approaches 
3. Model development 
4. Examples 

Instructor 

 

Alondra Chamorro, Assistant Professor, Pontificia Universidad Católica de Chile.  
achamorro@ing.puc.cl  
Professor Chamorro’s areas of specialization include road engineering, 
infrastructure management and infrastructure management in the face of 
natural events. She has a Doctor of Philosophy in Civil Engineering at the 
University of Waterloo, Ontario, Canada. She has participated in research 
projects for the World Bank, and Ministry of Transportation of Ontario Canada. 
https://www.researchgate.net/scientific-
contributions/81857017_Alondra_Chamorro  

 
 
  

mailto:achamorro@ing.puc.cl
https://www.researchgate.net/scientific-contributions/81857017_Alondra_Chamorro
https://www.researchgate.net/scientific-contributions/81857017_Alondra_Chamorro
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Risk and Reliability (Gao) 
Offered June 14 -15, 2018 
3-6 pm, Thursday, June 14; 9am-noon, Friday, June 15 
Overview 
This module introduces methods to quantify risk and reliability of both components and systems.  The 
module begins with a review of basic probability and then develops the models and tools needed for 
rigorous analysis in the context of the larger decision making strategies.  Examples are presented to 
illustrate the concept and exercises provide an opportunity to apply the concepts. 
Curriculum 

1. Why infrastructure management? 
2. Review – why model? 
3. Reliability theory 
4. Failure rates 
5. Optimal replacement policy 
6. Reliability of systems 
7. Applications 

Instructor 

 

Lu Gao,  Associate Professor, University of Houston 
gaolu1504@gmail.com  

 Professor Gao’s research interests include civil infrastructure management, 
transportation system analysis, pavement maintenance and rehabilitation, and 
construction safety. He holds a PhD in Civil Engineering from the University of 
Texas at Austin. He has completed research projects for the Texas Department 
of Transportation and published on a variety of infrastructure topics. 
http://uh.edu/technology/departments/cm/people/?l=gao&f=lu  

 
  

mailto:gaolu1504@gmail.com
http://uh.edu/technology/departments/cm/people/?l=gao&f=lu
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Sensors and Instrumentation (Lee) 
Offered June 18 -19, 2018 
3-6 pm, Monday, June 18; 9am-noon, Tuesday, June 19 
Overview 
This module covers the basic theory behind sensors and instrumentation of infrastructure monitoring 
and condition assessment. Topics include the purpose of using sensors and instrumentation, the types 
of sensors that can be used to measure different infrastructure conditions, the interpretation of sensor 
data for rehabilitation decision analysis and the limitations and errors associated with sensors and 
instrumentation. Visual and subjective evaluation, non-destructive testing and video image analysis are 
covered. Examples of field deployments are presented and exercises involve both simulated and actual 
data.  
Curriculum 

1. Visual and subjective evaluation 
2. Non-destructive testing sensors 
3. Instrumentation 
4. Video image analysis 

  
Instructor 

 

Hosin “David” Lee, Professor, Civil and Environmental Engineering, University 
of Iowa  
skytrust@gmail.com  
Dr. Hosin "David" Lee is a director of Laboratory for Advanced Construction 
Technology (LACT) and a faculty researcher at the Center for Computer-Aided 
Design (CCAD). He is the President of International Society for Maintenance and 
Rehabilitation of Transport Infrastructures (iSMARTi). His research interests 
include: Sustainable Civil Infrastructure, Pavement Recycling, Warm Mix 
Asphalt, Asset Management and Automated Pavement Imaging System.  
http://www.cee.engineering.uiowa.edu/Faculty/lee.php 

  

http://www.cee.engineering.uiowa.edu/
mailto:skytrust@gmail.com
http://www.cee.engineering.uiowa.edu/Faculty/lee.php


8 
 

Optimization (Labi) 
Offered June 19 -20, 2018 
3-6 pm, Tuesday, June 19; 9am-noon, Wednesday, June 20 
Overview 
This module provides a comprehensive introduction to optimization in infrastructure management. The 
module begins by recognizing the role of optimization in the life cycle of physical assets and the 
different problem contexts for optimization.  Optimization problems are then characterized by the 
decisions being made, the scale and the resources available. Participants are introduced to continuous 
variable optimization, discrete variable optimization and both project and network level contexts. 
Examples are used to illustrate the application of different methods and highlight the importance of 
understanding the context.  
Curriculum 

1. Introduction  
• The process of optimization; Problem contexts; Objectives, constraints and decision 

variables; Characterizing problems 
2. Continuous variable optimization 
3. Discrete variable optimization 
4. Project level contexts 
5. Network level contexts 

Instructor 

 

Samuel Labi, Professor, School of Civil Engineering, Purdue University 
labi@purdue.edu  
Dr. Samuel Labi’s research uses analytical tools in economics, finance, 
operations research, statistics and econometrics to carry out tasks of system 
description and control at each phase of the infrastructure development 
process.  He coauthored the textbook Highway Infrastructure Management 
Systems: Tools and Techniques for Developing Optimal Policies to Preserve 
Highway Assets, 2009. 
https://engineering.purdue.edu/~labi/Welcome.html 

 
  

mailto:labi@purdue.edu
https://engineering.purdue.edu/%7Elabi/Welcome.html
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Data Science (Attoh Okine) 
Offered June 20-21, 2018 
3-6 pm, Wednesday, June 20; 9am-noon, Thursday, June 21 
Overview 
Advances in technology have allowed us to collect massive amounts of data. A data scientist is a person 
who has the skills, knowledge, and ability to extract actionable knowledge from the data for the good of 
society, advancement of science and technology. This module will examine the central question of 
"what is BIG DATA?", and “how can infrastructure engineers, statisticians, and other professionals 
employ tools and techniques of data science?” This module will help you develop a deeper 
understanding of the various phases of Big Data and major aspects of data science for engineering 
decision making. 
Curriculum 
1. "What is BIG DATA?" 
2. How can infrastructure engineers, statisticians, and other professionals employ tools and techniques 

of data science? 
3. Topics needed to solve data-science problems: 

• data preparation (collection & integration),  
• data characterization & presentation,  
• data analysis (experimentation & observational studies), and  
• data products.  

Instructor 

 

Nii Attoh-Okine, Professor, Department of Civil and Environmental Engineering, 
University of Delaware 
okine@udel.edu  
Dr. Attoh-Okine’s research interests are in the area of big data, in particular 
railroads. He is also interested in resilience and related theoretical models. He 
has authored two books “Resilience Engineering: Models and Analysis” and “Big 
Data and Differential Privacy: Analysis Strategies for Railway Track 
Engineering.” He is a Fellow of the American Society of Civil Engineers, and 
currently the Interim Academic Director of the UD Cybersecurity Initiative at 
UD. http://www.ce.udel.edu/directories/profiles.html?okine  

 

mailto:okine@udel.edu
http://www.ce.udel.edu/directories/profiles.html?okine
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