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TOPICS

• National Perspective
• Inventory and Condition
• Targets and Measures
• Life-Cycle Cost Analysis
• Risk Management

• FHWA
• HPMS
• NBI
• TAMP
• AASHTO
• Government Structure
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FHWA - Federal Highway Administration

National Highway Statistics are available at:
https://www.fhwa.dot.gov/policyinformation/statistics.cfm
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HPMS - Highway Performance Monitoring System 
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National Bridge Inspection Program 

• All bridges are inspected at least every 24 months by certified inspectors
• A risk based inspection frequency is an option for less frequent inspections of 

bridges that meet requirements
• Two Nationally standardized Inspection methods are required
• General Condition (or NBI method) of major bridge components (deck, 

superstructure, substructure).
• Element Level Inspection (or NBE method) – required since 2014 for NHS

• Provides quantities of more detailed bridge “elements” by condition.
• States also have agency defined inspection practices that vary by State

• All States make annual data submittals to the FHWA 
• Inspection data is available at https://www.fhwa.dot.gov/bridge/nbi.cfm
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TAMP - Transportation Asset Management Plan
• The Transportation Asset Management Plan (TAMP) came about through 

requirements established by MAP-21 and FAST Legislation

• Requirement for states to develop a risk-based asset management plan 
for the National Highway System (NHS) to improve or preserve asset 
condition and system performances 
• Final Rules were established May 20, 2017
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NHS - National Highway System

• Essential roads for United States mobility, economy and defense

• Goal is to optimize State use of Federal money, plan for risks
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AASHTO - American Association of State Highway Officials 
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AASHTO Services

9

Legislative 
Response

Standards, 
Specifications 
and Guidance

Software 

Training

Research



AASHTO Services
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AASHTO Services
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AASHTO Services
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AASHTO Services
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AASHTO

• Played a supporting role in the development of States Asset Management 
Plans.
• Provided resources and guidance through the AASHTO Tamp Builder: 

http://www.tamptemplate.org/existing-tamp/
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Bridge Management - National Perspective -
Use of AASHTOWare BrM – 2018 Licensees
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Government Structure

• Federal government (USA) 
• State government – 50 states, District of Columbia, & Puerto Rico
• Nebraska – State system 10,000 miles, 3500 Bridges, 8 Administrative 

Districts, Central Office project planning
• County government – 93 Counties 
• Municipalities/Cities – 529 Municipalities/Cities
• Metropolitan Planning Organizations (MPO’s)– 4 (For urban areas with 

populations greater than 75,000) 
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Role of Private Sector in Nebraska
• Roadway and Bridge Design – 50% of program or 35% of projects done 

by consultants
• Inspections
• Construction inspection for some local projects
• Bridge – routine safety inspections for some local system bridges

• Research
• 1.7 million for in-state research (University of Nebraska)
• 1.5 million for national research (TRB, NCHRP, Midwest Pooled Fund) 

• Tolls – There are no privately owned toll roads in Nebraska
• Contracted work. Mowing, barrier repair, rest area maintenance 
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TOPICS

• National Perspective
• Inventory and Condition
• Targets and Measures
• Life-Cycle Cost Analysis
• Risk Management
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Pavement Inventory
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Pavement Condition

Automated Data Collection 
(Rutting, Faulting, IRI, 3D 

Surface, Photos, & GPS data)

Manual Visual Ratings 
(Cracking Distress)

*Collect all 10,000 Miles each year



2 Key Measures 
for Network Level 

Performance:

IRI NSI

Collection of Pavement Condition
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Pavement Condition Rating - IRI

• Why IRI?
• This is how the general public 

evaluates our roads
• Smoother roads are safer
• Lowers vehicle operating cost
• More enjoyable to drive on
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Pavement Condition Rating (IRI)
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Pavement Condition Rating –
Nebraska Serviceability Index (NSI)

Alligator Cracking

Longitudinal Cracking Transverse Cracking

Failures

Rutting

Asphalt NSI Concrete NSI

Panel Cracking

Panel/Joint Spalls

Panel/Joint Repairs

Pattern Cracking (ASR)

Faulting
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NSI Rating Scale

Nebraska Serviceability Index

Very Good Good Fair Poor Very Poor
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Pavement Condition Rating (NSI)
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Bridge Inventory

•Data categories
• Inventory
•Condition 
•Geometry 
•Load carrying capacity
•Construction history and proposed construction
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Bridge Inventory
• Standard Good, Fair and Poor condition measures were established under 

MAP-21 regulations 23 CFR § 490.407 National performance 
management measures for assessing bridge condition.
• Good Bridges – when the major bridge components are all in good condition or 

better.
• Poor Bridges – when one or more of the major bridge components are in poor 

condition or worse.
• Fair Bridges – all other bridges
• Major Bridge Components – Bridge Deck, Superstructure, Substructure

• Nebraska performance can be seen here: 
https://dot.nebraska.gov/business-center/bridge/
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TOPICS

• National Perspective
• Inventory and Condition
• Targets and Measures
• Life-Cycle Cost Analysis
• Risk Management

• Objectives
• Performance Measures & Targets
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Nebraska’s Asset Management Objectives

1. Maintain pavement and bridges in a 
state of good repair

2. Optimize budget expenditures
3. Meet or increase the expected life-span 

of the major assets
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Pavement Performance Measure Targets
• Nebraska’s historical performance target is a 

system wide average NSI of 84.7
• Based on historical pavement condition and funding 

levels

• In 2017, NSI was 83.9
• Around 500 miles per year of Rehabilitation 

projects.  
• With a system of approx. 10,000 miles, every road 

would be addressed at least once every 20 years 

• After 2008 recession, Nebraska moved from a 
worst first to a preservation strategy
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State Performance Targets
Asset Type Performance Measure Target

Pavement

Weighted average NSI for the 
interstate system ≥86 

Weighted average NSI for the non-
interstate NHS system ≥80
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MAP-21 Pavement Condition Ratings
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• All 3 “Good” = Good
• If 2 or more “Poor” = Poor
• Anything Else = Fair



National Pavement Performance Targets

Asset Type Performance Measure Target

Pavement

% of pavements on the interstate 
system in good condition ≥ 50

% of pavements on the interstate 
system in poor condition ≤ 5

% of pavements on the non-
interstate National Highway System 

in good condition
≥ 40

% of pavements on the non-
interstate National Highway System 

in poor condition
≤ 10
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National Bridge Performance Targets
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Asset Type Performance Measure Target

Bridges on NHS % of bridge deck area in poor 
condition Less than 10%

Bridges on NHS % of bridge deck area in good 
condition more than 55% 



Nebraska Bridge Performance Historical 
Trends – Nebraska National Highway System
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TOPICS

• National Perspective
• Inventory and Condition
• Targets and Measures
• Life-Cycle Cost Analysis
• Risk Management

• Deterioration factors
• Decision trees
• Life-cycle costs
• Life-cycle cost/benefit analysis
• Project candidates 
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Decision Making
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Pavement Data
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History Graphs
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Life Cycle
Design

Construction

*Inspection

*Decision 
Making

Maintenance

Rehabilitation

Disposal
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Pavement Life Cycle Cost Analysis
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Types of Analysis

1. Users can compute the cost to maintain a selected NSI value over a 
selected number of years. 

Answers the question “How much will it cost to maintain my system?”

2. Users can compute the resulting NSI value over a selected number of 
years, given a specific budget.

Answers the question “What will the condition of my system be if I spend X 
number of dollars?”

43



Pavement Analysis Factors

• Current condition ratings for age, NSI, PSI, cracking, rutting, and faulting

• Deterioration rates for NSI, PSI, cracking, rutting, and faulting

• Length, strategy types, and cost per mile for each strategy
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Asphalt/Composite Decision Tree
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Portland Cement Concrete Decision Tree
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Strategies
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Outputs
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Outputs
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Output – Candidate lists
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Bridge Life Cycle Cost Analysis
• At the project level, Life Cycle Cost Analysis (LCCA) is used to choose 

between competing alternative strategies. 
• A typical case for project-specific LCCA would be to compare a shorter duration, 

lower initial cost repair to a longer duration, higher initial cost strategy.  

• Bridges for which there is no cost-effective repair strategy become 
replacement candidates (replacement is the most cost effective 
strategy).
• Information about the FHWA LCCA software RealCost is available at: 

https://www.fhwa.dot.gov/infrastructure/asstmgmt/lccasoft.cfm
• On the network level, common repair strategies are compared to find 

cost-effective categories of repair actions.  
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Bridge Life Cycle Cost Analysis
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Bridge Major Work Candidates 
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Bridge High Asset Value Preservation 
Candidates

54

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0 500,000 1,000,000 1,500,000 2,000,000 2,500,000

High Asset Value Bridges: Bridges above 95th percentile

Bridges below 95th percentile have similar asset value



TOPICS

• National Perspective
• Inventory and Condition
• Targets and Measures
• Life-Cycle Cost Analysis
• Risk Management

• Risk Definition
• Common Risk Areas
• NDOT Risk Workshop
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CFR 515.7–Risk (Definition)
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Identifying Risks – Common Risk Areas

Environmental 
Conditions

High-Risk, High-
Value Assets

Financial Legal or 
Compliance

Demand Information or 
Decision

Operational Hostile Acts, 
Malfeasance, 

Accidents
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Risk Matrix
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Risk Matrix
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NDOT hosted 2-Day Executive Meeting

• Identify Risks
• Categorize Risks 
• Assess Likelihood and Impact
• Establish Mitigation Strategies
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AASHTOWare Project @ NDOT

§ Estimation (Currently Implementing, Production Spring 2019)
§ Bids
§ Preconstruction
§ Civil Rights and Labor
§ SiteManager (Const/Materials + LIMS)
§ SiteXchange
§ Data Analytics



AASHTOWare Project – Materials @ NDOT

§ Contract Materials Acceptance Tracking
§ Contract Specific Testing Regimen
§ Specification Testing and Verification 
§ QA/QC Program Tracking
§ Reporting (Daily, Weekly, Contract QA)
§ Sample Workflow (Field -> Lab)
§ Materials Sampling/Testing Certification Tracking

§ Materials Characteristics Data Analysis
§ Automated Approved/Qualified Product List
§ Document Management System Integration 



AASHTOWare Program Management



Why Use AASHTOWare?

• Incorporates “best practices”

• Users share solutions and costs

• License fees cover overall expenses ensure software products are kept current 
with technology and functional requirements

• Each product is self-supporting

• Non-profit operation

• Management and oversight by agency (DOT) personnel

• AASHTO staff project management/assistance
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AASHTO

• Coordinates and supports State Transportation interests and needs.
• Gathers responses from State Agencies to Legislative actions
• Played a supporting role in the development of States Asset Management Plans.
• Provided resources and guidance through the AASHTO Tamp Builder: 

http://www.tamptemplate.org/existing-tamp/
• Coordinates some research activities for inter-State research projects
• Coordinates software development and management for DOT’s

• AASHTOWare software development and support is guided by DOT and other 
users
• Products for Project delivery, Pavement, Bridge and Safety
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Bridge Management - National 
Perspective - Use of AASHTOWare BrM
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