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FHWA/AASHTO Asset Management 

Webinar Series

• This is the 70th in a webinar series that has been 
running since 2012

• Webinars are held every two months, on topics 
such as off-system assets, asset management 
plans, asset management and risk management, 
and more

– Usually, the 3rd Wednesday of the month, 2PM Eastern

• We welcome ideas for future webinar topics and 
presentations

• Submit your questions using Zoom’s chat feature
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Welcome
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FHWA and the AASHTO Sub-Committee on Asset Management 
are pleased to sponsor this webinar series

– Sharing knowledge is a critical component of advancing 
asset management practice

– FHWA Asset Management Hub: https://www.fhwa.dot.gov/asset/pubs.cfm 

https://www.fhwa.dot.gov/asset/pubs.cfm


Webinar Objectives
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• Learn about the TAM Guide Chapter 7 – Information and Systems.     

• Highlight how data drives TAM activities and the importance of 
well-managed data and integrated information systems.    

• Feature best practices from state transportation agencies regarding 
information systems and TAM.   
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Webinar Agenda

2:00 Welcome, Overview, and Agenda
 Anna McLaughlin, AASHTO

 Tashia Clemons, FHWA
 Hyun-A Park, Spy Pond Partners

2:10 Topic Overview - Digital TAM Guide 
Chapter 7

 Will Duke, Spy Pond Partners

 

2:25 Lifecycle BIM for Infrastructure: A 
Business Case for Project Delivery and 
Asset Management.    

 Chris Williges, HDR 
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2:40 Virginia DOT Guardrail Inspection 
Program Innovations 

 Wenling Chen & Matt Barret, Virginia 
DOT

2:55 Indiana DOT AI Project Bundling for 
Improved TAM Results 

 Louis Feagans, Indiana DOT

3:10 Q&A, Discussion and Next Steps 
 Hyun-A Park, Spy Pond Partners
 Anna McLaughlin, AASHTO



AASHTO Transportation Asset 
Management Guide

Information & Systems

TAM Webinar # 70 Information & Systems

August 21, 2024



NCHRP 08-137

Updates to the Digital Edition 
of the AASHTO Transportation 
Asset Management Guide
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TAM Guide Framework
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Planning for information needs and thoughtful 

investment in data and systems is essential to a 

successful TAM program.

⁃ Asset management is a data-driven activity

⁃ Trusted, well understood, accessible data are needed.

⁃ Collecting and maintaining data and developing and 

implementing systems is a costly endeavor.

⁃ Agencies have limited resources for data collection 

and management.
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This chapter helps agencies answer critical 

questions to identify asset management data needs.

⁃ What decisions do we need to make or questions 

need to be answered?

⁃ What data items are required or desired? What value 

will each data item provide?

⁃ What level of detail and accuracy is required? How 

often should data be updated?

⁃ How can data be sustainably integrated and made 

accessible and useful to targeted users.
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⁃ New Sections

⁃ New Research

⁃ New Practice 

Examples

⁃ New Checklists

⁃ New How To’s

⁃ New Videos

⁃ New Audio

⁃ New Knowledge 

Check

⁃ New TAM 

Assessment

So what’s new in the Digital TAM Guide?
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NEW



NEW SECTION
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New Research and Resources

and more…
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New Practice Examples



New How To’s

⁃ Perform a Data Management 

Maturity Assessment

⁃ Perform a Data Value 

Assessment and Develop a 

Data Value Improvement Plan

⁃ Perform a TAM Data 

Assessment

⁃ Evaluate BIM Maturity and 

Identify a Future Target

⁃ Evaluate ROI for BIM
16



New Videos
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New Topics
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New Audio
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New Knowledge Checks
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New TAM Data and Data 

Management Assessments

21
Benchmark current and desired practices

Select and prioritize 

candidate improvements

Summarize and 

communicate outcomes



Thank You
Please contact me any time!

Will Duke

Spy Pond Partners

wduke@spypondpartners.com



AASHTO/
FHWA TAM 
Webinar #70

Lifecycle BIM for  Infrastructure - 
A Business Case for  Project 
Delivery and Asset Management

August 21, 2024



Agenda

• Research Overview

• What is BIM?

• BIM Use Cases

• BIM Benefits and Costs

• BIM ROI Tool

• Best Practices and Lessons Learned
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TFRS-02 Lifecycle BIM for Infrastructure
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A Business Case for Project Delivery and Asset Management 



Research Team
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TFRS-02 Panel Members: 

Lance Parve – WSP (Chair); Morgan Kessler – FHWA (Sponsor); 
Becky Hjelm – UDOT; Bill Pratt – CTDOT; John Wilkerson – MDOT; Jon Starr – NDOT; 

Mike Kennerly – Iowa DOT; Mohamed Mahogub – NJIT; Steve Tritsch - IASU

Quality Assurance
Fernanda Leite



27

Project Approach



What Is BIM? 
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Lifecycle 
Management 

Collaborative

Set of Tools

Digital Processes that Touch 
Planning, Design, 

Construction, and O&M



When to Use BIM
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Planning & Design Construction Asset Management

• Road or bridge 
models to schedule 
maintenance 
activities

• Information about 
design can be 
accessed in the field

• Increased 
prefabrication of 
construction 
materials

• Accelerated project 
delivery

• Visualization of asset 
in a simulated 
environment

• Increased 
productivity



Asset Management & Project 
Management Interaction
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Determining the Right Use Case for BIM
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BIM for Asset Management Plan
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Part 1: BIM for Asset Data Management Strategic Plan

Create a BIM and 
Asset Data Steering 

Committee

Determine a BIM and 
Asset Data 

Management Strategy

Assess and Update 
Technical Portfolio

Final Report – Chapter 5



BIM for Asset Management Plan
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Final Report – Chapter 5

4-Part Process for Creating an Implementation Plan

• Part 1: BIM for Asset Data Management 

Strategic Plan

• Part 2: Information Exchange 

Requirements for BIM Asset Data

• Part 3: BIM in the Delivery Phase

• Part 4: BIM for Operation Phase



BIM for Asset Management Plan
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Final Report – Chapter 5

Identify lifecycle 
asset 

management use 
cases

Identify core data 
models for each 

use cases

Define BIM data 
entities (e.g., 

pavement, 
bridge)

Identify data 
properties for 
each BIM data 

entity

Assign 
responsible party 

for data 
collection

Determine ideal 
data exchange 

format

Create data 
exchange 

requirements

Part 2: Information Exchange Requirements for BIM Asset Data



BIM for Asset Management Plan
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Final Report – Chapter 5

Data for 
maintenance tasks

Data collection for 
inventory

Data for asset 
inspection

Part 4: BIM for Operations Phase



Input-Output Approach for Identifying 
Outcomes from Adopting BIM
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ROI Defined

• ROI analysis determined by 
benefit-cost analysis (BCA)

• Base Case:

• State of the world where 
investment in BIM is not 
made (i.e., business as usual)

• Investment Case:

• State of the world where 
investment is made
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Period of 
Analysis 
(years)

Costs ($)

• Software licensing
• Hardware upgrades
• Staff training

Benefits ($)

• Agency cost savings
• Project cost savings
• Staff time savings

• User benefits

Discount 
Rate (%)

ROI Estimates

• B/C ratio
• Net present value



ROI Approach

• Mapped benefits to one or more use 
cases to create a link

• Purchasing functionality that 
supports more use cases provides 
more opportunities for benefits

• Program-level ROI

• Costs not fully recovered by one 
project

• Some benefits accrue to the agency, 
not a specific project

• Benefits build up over time

• Program of “typical” projects
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Agency Maturity
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Adapted from original source: Source: Succar, et. al., 2013

Increasing BIM Maturity



Framework: Costs of Implementing BIM 
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Software & 
Processes

Hardware

Staff

Subscriptions Upgrades & 

Technologies

Training and 
Hiring

Initial Costs Ongoing Costs



Framework: Quantifiable Benefits of 
Implementing BIM

In-house agency 
cost savings Project cost savings

Staff time savings User benefits 

41



Case Studies and BIM Expert Validation

A B C D D

Large 

Domestic: 

NYSDOT

Average 

DOT 1:

CDOT

Average 

DOT 2:

UDOT

Domestic 

Airport:

DEN

Panel of 

BIM SMEs

Final Report – Chapter 3

Case Studies Approach



Agency-Specific Benefits
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BIM ROI Tool
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BIM ROI Tool



Challenges to BIM Adoption
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• Insufficient Trainings

• Resistance to Change

• Evolving Software

• Lack of Modeling Standards and 
Information Requirements



Best Practices & Lessons Learned
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• Trainings are key! 
• CDOT recommends training programs that cover uses of 

technology, BIM processes and methods, and using modeling 
standards.

• Standards must be established and continuously 
reviewed

• NYSDOT found that standardization of BIM tools saves time 
and prevents manual adjustments later

• Collaboration leads to success
• Highways England’s contractor, Costain, recommends 

designers and contractors work together to achieve mutual 
project goals.

• Dedicated Leads & Stakeholder Input
• Having a dedicated lead can help ensure processes are 

followed, stakeholders are on board, and the right use 
cases/tools are identified.



Research Products
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Excel-Based 
ROI Toolkit

Multi-Media 
Package

Final Report

Final Report available as CRP Special Release 4





VIRGINIA DOT
Limited Scope Guardrail Terminal Maintenance Inspection 

Program

Wenling Chen – Asset Engineering Program Manager

Matt Barret – Asset Implementation Deputy Program Manager
August 2024



Presentation Overview

Virginia Department of Transportation 51

• Program Context and Background

• Limited Scope Guardrail Terminal Maintenance 

Inspection Program Implementation

• Program Outcomes: The First Year

• Next Steps



Program Context and 

Background

Virginia Department of Transportation 52



The Scope

• 129k lane miles of VDOT maintained roads

• $6B in replacement values of Traffic Operations 
Assets & Programs

The Approaches

• Set data-driven, lifecycle and return-on-investment 
based targets and investment priorities

• Continuously improve process, policy and 
technical guidance

• Engage cross-functional teams for program 
delivery

• Leverage technology to drive efficiency and 
accountability 

Virginia Department of Transportation 53

VDOT’s Traffic Operations Asset Program



Limited Scope GR Terminal Maintenance Inspection Program

National Concerns

• Guardrail terminals found which were 

not installed and maintained per 

manufacturer specs and crash testing

• Intensive media interest in GR safety

• Many states planned statewide review

Objective of VDOT’s Response

• Recognized safety concerns for the 

traveling public 

• Committed to “boots-on-the-ground” 

assessment of all statewide terminals for 

installation and maintenance issues

Virginia Department of Transportation 54

• Mix & Match Hardware

• Severely Rusted Terminals

• ET-Plus 4” vs. 5” 

Verification

• Severe Damage, Incorrect 

Bolts, Loose Cables, Other 

Construction Issues

Targeted Issues



SCALE & 
URGENCY

COMPLEXITY
RESOURCE 

CONSTRAINTS
TRAFFIC
SAFETY

CONFIDENCE

150,000+ terminal to 
be assessed in 3 years.

30+ products, with 
unique hardware and 

installation 
requirements.

Limited technical 
guidance, industry 

capacity, and funds.

A max of 15 minutes 
per site to ensure 
worker safety and 

reduce costs.

Data across 9 Districts 
and 20+ contracted 

crews must be trusted.

Program Challenges

Virginia Department of Transportation 55



Data and System Innovations

Virginia Department of Transportation 56

Simple to use suite of mobile app and BI tools:

• “Smart forms” to streamline data collection

• Data & technology driven solution to Mix & Match 

identification

• Statewide and District performance reporting and 

quality management applications

Supported by:

• First-of-its-kind terminal identification and 

inspection methodology

• Easy to reference and consume “pocket guides”

• Innovative training & certification to scale teams

Add Guardrail Inspection Point



Limited Scope 

Maintenance 

Inspection Program 

Implementation

Virginia Department of Transportation 57



Program Implementation Activities

Virginia Department of Transportation

Program Concepts

(Feb-Apr 2023)

• Evaluate field inspection alternatives, secure executive approval

• Examine 30+ terminal products and their installation/hardware requirements

• Develop reliable methodology to evaluate observable terminal components

Pilot Process & Tools

(Apr-Jun 2023)

• Develop field collection tools and supporting field pocket guide
• Configure quality control/assurance tools and performance dashboards
• Pilot approach to ensure safety and reliability

Implementation Prep

(Jul-Sept 2023)

• Develop inspector training and certification materials
• Contract inspection forces through available on-call contracts
• Organize and hold District training and certification workshops

Year 1 Implementation

(Oct-Aug 2024)

• Coordinate and monitor data collection
• Ramp up collection to peak of ~4,000 terminals per week
• Complete 100,000 terminal assessments by Aug 2024
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Option 1

DETAILED ONSITE 

INSPECTION

Option 2

LIMITED ONSITE 

INSPECTION

Option 3

FIELD WINDSHIELD 

ASSESSMENT

Option 4

VIRTUAL WINDSHIELD 

ASSESSMENT

In
sp

ec
ti

o
n

 
Le

ve
l

• Full Functional 
Inspection

• Evaluate Hazard & 
Length-of-Need

• Targeted Inspection 
(specific observable 
components, and 
other obvious issues)

• Corridor based drive-
by assessment

• Capture visually 
obvious deficiencies

• Use latest pavement 
video log imagery

• Capture visually 
obvious deficiencies

Si
te

 
P

h
o

to
s • Comprehensive 

photos (~12 / site)
• Select photos             

(~4 / site)
• Limited photos (~1-2 

from vehicle, if 
applicable)

• None

G
R

 T
ra

ck
er

 D
at

a 
En

tr
y

All Inspected guardrail

• Overall condition

• Detailed data 
elements and photos

• Recommended 
improvements

All Inspected guardrail

• Mix-and-match and 
hardware install issues

• Damage

• Rust

• Other obvious issues

Observed Issues Only

• Deficiency type and 
severity

• Note: unlikely to 
capture most mix-and-
match issues

Observed Issues

• Deficiency type and 
severity

• Note: unlikely to 
capture most mix-and-
match issues

Inspection Alternatives Considered



Field Inspection Methodology and Supporting Pocket Guide

Virginia Department of Transportation 60

17 Readily Observable Components

(with standardized responses addressing all 
possibilities across 30+ terminal types)



Field Data Collection Mobile Application

Virginia Department of Transportation 61

Smart Form Features

• Form configured to 

hide/show certain fields 

as user fill out the form

• Automatically populate 

the “Mix & Match 

Components” field as 

user answers related 

questions 



Data Quality Management and Monitoring

Virginia Department of Transportation 62



Inspector Training and Certification

Virginia Department of Transportation 63

• Trained and certified over 100 

inspectors

• Held workshops at each District office

• Addressed GR terminal identification, 

detailed inspection methodology, and 

program-specific worker safety 

guidance

• Included field demonstration at 

nearby guardrail installations

• Required training certification for all 

inspectors prior to approval to 

participate in the program



Program Outcomes:

The First Year

Virginia Department of Transportation 64



35,000+
Hours

0
Safety 

Incidents

12,000

18,000

7,500
20,000

14,000

7,000

7,000

10,000

7,500

Year 1: Interstate & Primary Systems (100% Complete)

Virginia Department of Transportation 65

Over 100,000 

Terminal Inspections Completed 

(10 months)

$45+/-
Per Terminal

Completed as of 8/15/24

~5% 

Deferral Rate

~4% 
Issue Rate



Next Steps

Virginia Department of Transportation 66



Continue Inspections

Virginia Department of Transportation 67

Complete Secondary Routes

• Anticipate lower efficiency (more miles, less guardrail, more challenges safely 

parking and accessing terminal locations) 

Work with Executives and Districts

• Perform 100% quality assurance of “Mix & Match” and Severely Damage 

hardware

• Summarize deficient and deferred locations for investment

• Address high priority and low hanging fruit repairs



Sharing Best Practice and Lessons Learned

Virginia Department of Transportation 68

• Consolidate and share District best 

practices and lessons learned

• Support other state DOT 

implementation (e.g. Iowa and 

Wisconsin DOTs)

• Participate in Midwest Roadside 

Safety Pooled Fund

• Engage national audiences though 

AASHTO, TRB, or other opportunities



VIRGINIA DOT
Limited Scope Guardrail Terminal Maintenance Inspection 

Program

Wenling Chen – Asset Engineering Program Manager

Matt Barret – Asset Implementation Deputy Program Manager
August 2024



Indiana AI/Machine Learning Project 
Bundling for Improved TAM Results

Louis Feagans, Managing Director of System Performance and 
Transportation Policy,

Indiana Department of Transportation

70



• Typically, an AI is programmed to behave a certain way 
and fulfill a task. 

• Machine learning is a unique subfield of artificial 
intelligence in which algorithms learn to fulfill tasks.

71

What is the difference between AI and Machine Learning?



What is Machine Learning

Machine learning (ML) is 
the use of algorithms that 
improve automatically 
through experience. 

ML is a subset of 
artificial 
intelligence (AI). 

ML algorithms build a 
mathematical model 
based on sample data 
to make predictions or 
decisions without 
being explicitly 
programmed to do so. 

ML algorithms are used in a wide variety of applications where it is 
difficult or infeasible to develop conventional algorithms to perform 

the needed tasks.



How AI/ML is Process Built  

•Process Mapping

•Identify Data Points

•Structure Data for Usability

•Algorithm Design

•Algorithm Optimization

•Dashboard/Results
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Keys To Successful Using AI/ML  

•Data Governance

•Business Rules

•Data

•Expert Review
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Things You will Learn Using AI/ML 

•Data Issues
• Incomplete Data
•Not Consistent Data entry

•The Need for Rules for Data Collection/Management

•Defining Goals for Projects
•What is a win?
•Process Mapping

•  Expert Review
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Challenges Implementing AI/ML 

• Ethical Fear
• Staff should interpret/validate and explain process
• Label AI or ML items

• Privacy and Security Concerns
• Assess Risk of sharing data  

• Is there private data in it?

• Bias
• Be careful not to over trust initial results
• Validate them with expert staff review

• Fear of AI/ML taking jobs
• Show how it is a tool 
• Support new staff
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INDOT Success Story on Bundling 

•Business Rules and Process for ML

•How has it worked

•Challenges

•The Next Steps

77
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Keys to Success for Bundling  

Distance
0-10 miles: 6%
11-15 miles: 5%
16-20 miles: 3%
20-30 miles: 2%

Work Types
2-3 similar work types: 2%
4-5 similar work types: 4%
6-7 similar work types: 6%
>7 similar work types: 8%

Added penalties for larger 
distances:

30-40 miles: -2%
> 40 miles: -6%

Crossing local boundaries will 
incur a penalty

2 locals: -2%
3-4 locals: -3%
5 locals: -5%

Bundling 
Criteria/Business 

Rules

Asset Rules 
and Life-cycle 

planning

dTIMS modeling

20 year Plan
Interstate Plan

Life Cycle Planning



Best Bundle Algorithm

“Brute-force” method of determining best bundles

Simulated Annealing

• Start with each project in its own bundle

• Randomly move projects to new bundles

• If total bundle score is better, keep bundle. If not, revert to previous 
bundle.

• Bundle keep algorithm will also weight decision to keep bundle. Will 
keep more often toward the end of the run. More likely to swap at 
beginning.

• Repeat until maximum number of iterations met



INDOT Success Story on Bundling – Testing of Process

•ML Created 221 vs Staff Created 209 

•Largest Bundle was 55 des numbers vs Staff 53

•Mean Bundle Size ML 3.5 vs 3.9 

Modifications to Business Rules 
• Added Unions
• Added trades that are connected to Work Types
• Added Corridor Bundling

80



• What worked?
• Best bundling opportunities were found 

by looking at 3 key criteria 
• Corridors
• Geographic Location
• Work Types

81

Key Bundling Criteria 



Corridor Bundles 
• What to Consider…

• Multiple work types on
• Interstate or high volume multi-lane routes

  OR

• City or single highway

• Similar Maintenance of Traffic (MOT)
• Construction time
• Do Not mix interstate with non-interstate

82



Work Type Bundles
• What to Consider…

• Bridge Bundles 
• Historic Bridge projects should stand alone
• Specialty Equipment 

• Flexible/Thin (Polymeric) Overlays with like project types  
• Paint Projects should be bundled with like project types

• Exception: when complex MOT (e.g. narrow truss bridge with single 
lane signalized MOT.)

• Exception: when painting will be required as part of a larger project
• Large culvert/small structures/ 3 sided structures 

• typically different that traditional bridge contracts 
• Exception: Bundling small structure, bridges and road projects into a 

corridor contract has benefits to coordination, mobilization and MOT. 
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Work Type Bundles Continued…
• Road Bundles 

• Unless within a corridor, road bundles have not been more cost 
effective or beneficial

• Look for MOT conflicts
• Timing and construction completion dates
• Make sure you have a lead contractor

84



Key Bundling Criteria 
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Corridors
Geographic 

Location
Work Types



• I-74 mixed bridge rehab work types along a Corridor 

• 11 Des #s

• Engineers Estimate -  $ 2,540,301

• Award  - $ 2,081,968

• 18 % savings

• I-74 mixed bridge work types along a Corridor

• 10 Des #s 

• Engineers Estimate - $ 17,443,874

• Award -  $14,659,979

• 16 % savings

• SR 63 Small Structure Pipe Linings

• 6 Des #s

• Engineers Estimate - $1,251,800

• Award - $1,097,163

• 8% savings 

• US 50  Bridge Rehabilitation Corridor

• 23 Des #s, primarily thin deck overlays with 2 
joint repairs

• Engineers Estimate - $2,286,205

• Award $1,667,760

• 27% savings

• US 31 Road Resurfacing and Deck Overlays

• 3 Des #s

• Engineers Estimate -  $ 4,396,942

• Award  - $ 3,657,475

• 17 % savings

86

Examples of Successful Bundles 



INDOT Success with ML on Bundling

•Staff Time Savings
• Before Bundling took weeks to over a Month 
• Now a week

• Breaking Down of Human Barriers
•  District lines

• Allows INDOT to Innovate looking at Bundles

87



INDOT Next Step with ML on Bundling

•Multi Years

•Adding additional Criteria
• Resiliency
• Equity 
• Max Size of Bundles

88



Thank You
Louis Feagans

INDOT
lfeagans@Indot.in.gov

Cell 317-412-1670
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Q&A and Discussion

Submit your questions using the Webinar’s chat feature 



All webinars available online: 

https://www.tam-portal.com/event-directory/tam-webinars/

Next Webinar

Wednesday, October 16, 2024 – 2:00 PM EST

Topic: Strategy, Planning & Resource Allocation 

More to follow!

https://www.tam-portal.com
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