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More than 14,000 people work for NCDOT in a variety of 
positions, which range from transportation workers and 
engineers to archaeologists and ferry captains.

NCDOT maintains about 80,000 miles of highway statewide. 
Texas is the only other state in the country that maintains more
mileage.

North Carolina maintains 12,712 bridges across North 
Carolina, ranking the state as 13th in the nation for the highest 
number of state-maintained bridges

NCDOTNCDOT
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Status of Bridge ManagementStatus of Bridge Management

Past

Present

Future
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ImplementationImplementation

Existing
MMS – Maintenance Management System
PMS – Pavement Management System

New Project
BMS –Bridge Management System
ATOA – Asset Trade-off Analysis System



NCNC’’s Asset Management s Asset Management 
PlanPlan
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Why AgileAssets?Why AgileAssets?

Totally Integrated Software
Proven Software
Proven Implementation Methodology
Web based Software
Experienced staff
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Targets Of The Bridge SystemTargets Of The Bridge System

Management of the infrastructure inventory. 
Definition and management of survey policies.
Definition and management of condition and performance indices.
Definition and management of deterioration models for condition indices.
Definition and management of treatments (preventive maintenance and rehabilitation)
and their costs.
Definition and management of decision tree models for treatments.
Definition and management of economic models which create prioritization.
Produce annual and multi-annual work plans.
Provide maintenance related documentation management (reports).
Provide capabilities to present the infrastructure data and condition by using 
GIS & PHOTOLOG which simplifying and clarifying decision making.
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Bridge Management SystemBridge Management System

Inventory
– Bridges
– Culverts & Pipes
– Overhead Sign Structures

Inspection Manager
Oversized, Overweight Loads
Analysis
Work Programs
Reporting
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Bridge InventoryBridge Inventory
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1. Bridge Inventory

2. For Each Bridge -
Information 

Presented in a 
Structured Manner



Work With Work With 
AttachmentsAttachments
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Attach Number of Pictures, Files, Drawings



For Each Bridge For Each Bridge ––
Select Elements from Element 
Dictionary
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Bridge Inventory Bridge Inventory ––
Record Number of Elements 
by Type & Span

Example
Number of Primary Beam 
Girders in Span 1 5

Example
Number of Primary Beam 
Girders in Span 1 5September 30, 2009

For Each Bridge

Number of Elements & Details about Quantity for Each



Bridge Inventory Bridge Inventory ––
Record Detailed Information about 
each Sub-Element

Example:
Condition & Dimensions of 
each of the 5 Primary Beam 
Girders in Span 1

Example:
Condition & Dimensions of 
each of the 5 Primary Beam 
Girders in Span 1
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Bridge Condition InspectionBridge Condition Inspection
For Each Element / Sub-Element, 

Record
– Type of Defect
– Severity of Defect
– Extent of Severity

For Each Element / Sub-Element, 
Record
– Type of Defect
– Severity of Defect
– Extent of Severity

OR, Record
NBI Condition 
Ratings

OR, Record
NBI Condition 
Ratings



Treatment Assignment AtTreatment Assignment At
SubSub--Element LevelElement Level

Based on Recorded Defect + Severity + Extent
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Treatment Assignment Treatment Assignment 
Decision Trees Based on NBI Ratings
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For Each Bridge For Each Bridge ––
Compose Projects from Recommended 
Treatments

• Treatments Recommended @ Element/Sub-Element 
Level

• Benefits & Costs Calculated for each Treatment



Create Optimal Work PlanCreate Optimal Work Plan
List of all Projects to be 
Implemented

• Multi-Year Analysis Based on Objectives & Constraints 



Compare ScenariosCompare Scenarios

• Example
– Condition Improvement, Benefits – Corresponding to 

Varied Funding Scenarios 
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Reports Reports -- Inspection Reports

• Bridge 
Information

• Geometric Data
• Service Data
• Element 

Condition
• Inspector 

Findings
• Inspection History
• Photos
• Drawings
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Inspection ReportsInspection Reports



Reports Reports -- Inspection Report

• Condition Indices Calculated for Elements in Each Span

September 30, 2009



Reports Reports -- Inspection Report

• Attached Pictures & Drawings Available in Reports
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GIS AnalysisGIS Analysis
Locating Bridge Inventory on Map



GIS AnalysisGIS Analysis
Creating GIS Reports



Graph ReportsGraph Reports



Graph Reports Graph Reports --
Overall Network Condition
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New Bridge Management SystemNew Bridge Management System



BMS EnhancementsBMS Enhancements

IMPACT ANALYSIS

• Address the probabilistic nature of bridge deterioration and 
the differences in the deterioration patterns of different 
components

• Project the future condition of structural and other key 
elements and the overall condition of each type of bridge, 
both with and without intervening actions

• Future Condition Prediction  Future Performance Prediction (e.g. 
impact of future traffic and load carrying capacity on maintenance, 
disruption and failure costs)

• Vulnerability to natural and man‐made hazards
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BMS EnhancementsBMS Enhancements

ECONOMETRIC ANALYSIS
• Analyzing Life Cycle MR&R Costs, to determine effectiveness of 

expenditures

• Life Cycle MR&R Costs Discounted to Present Year (Net Present 
Value)

• The effect of project timing on conditions, needs, and cost 
effectiveness, The effect of scoping decisions  (action type 
and quantity) at the element level, and the effect of 
preserving, rather than replacing, a structure.
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BMS EnhancementsBMS Enhancements
MR&R RECOMMENDATIONS ‐WORK PROGRAMS

• Decision Support System for MR&R must include models for 
consideration of user costs in present and future year bridge 
analysis

• Incorporate User Costs in assessing bridge improvement 
needs and budget requirements

• To Prioritize bridge MR&R work programs based on condition, 
service level, urgency and traffic network importance

• Optimization through Life Cycle Costing Prioritization based 
on Multiple Criteria of safety, functionality, durability and 
sustainability
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Asset TradeAsset Trade--off Analysisoff Analysis



Asset TradeAsset Trade--off Analysisoff Analysis
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Goals:

Combine Work Plans from Various Disciplines
Evaluate Effects of various policies 
Group Projects
Schedule Projects 
Produce an Integrated Work Plan

Bottom Line: “Better Assets Managed Globally and    
Efficiently”
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IPS – Concept

PMSPMS--
PAVEMENT PAVEMENT 

MANAGEMENT MANAGEMENT 
SYSTEMSYSTEM

MMSMMS-- MAINT. MAINT. 
MANAGEMENT MANAGEMENT 

SYSTEMSYSTEM

BMSBMS--BRIDGE BRIDGE 
MANAGEMENT MANAGEMENT 

SYSTEM SYSTEM 

Executive Tradeoff 
Analysis



NCNC’’s Asset Management Plan Executions Asset Management Plan Execution
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10/9/2009

Integrated Properties:

Ability to review globally the discipline’s 
Indicators for the combined work plans

Ability to search the “closest” scenario

Ability to apply budget cuts (common benefits)
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Generate Window
SearchSearch

Combined 
Indicators
Combined 
Indicators

Maintenance 
Budgets

Maintenance 
Budgets
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Individual Projects are the basis :

Ability to group by Proximity Constraint (user 
input)

System will set the Group’s year by a rule (user 
defined)
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Group Window

Grouping 
Rules

Grouping 
Rules

Generated 
Groups

Generated 
Groups
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Groups can be scheduled:

A group has a year defined – Quarter can be 
defined
A ranking rule is used to defined the quarter

Treatment Length / Route Length
Treatment Length
Sum of Treatment Costs

Scheduling can also be made through the Gantt 
Chart Tool



10/9/2009

Group Window

Scheduling 
Rule

Scheduling 
Rule
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Contact InformationContact Information

Jim Edgerton
jedgerton@agileassets.com

919.573.5219


	Jim Edgerton�AgileAssets Inc.��September 30, 2009
	NCDOT
	Status of Bridge Management
	Why AgileAssets?
	Bridge Management System
	Bridge Inventory
	Work With Attachments
	For Each Bridge – �Select Elements from Element Dictionary
	Bridge Inventory – � Record Number of Elements �by Type & Span
	Bridge Inventory – � �Record Detailed Information about each Sub-Element
	Bridge Condition Inspection
	Treatment Assignment At� Sub-Element Level�Based on Recorded Defect + Severity + Extent
	Treatment Assignment �Decision Trees Based on NBI Ratings
	For Each Bridge –   �Compose Projects from Recommended Treatments
	Create Optimal Work Plan� �List of all Projects to be Implemented
	Compare Scenarios
	Reports - Inspection Reports
	Inspection Reports
	Reports - Inspection Report
	Reports - Inspection Report
	GIS Analysis�  �Locating Bridge Inventory on Map
	GIS Analysis�Creating GIS Reports
	Graph Reports
	Graph Reports -�Overall Network Condition
	BMS Enhancements
	BMS Enhancements
	BMS Enhancements
	Asset Trade-off Analysis
	Contact Information

