
Incorporating Maintenance & 

Preservation Strategies into 

and Integrated Bridge 

Management System 

Jim Edgerton 

Director of Technical Sales 

 
May 9,2013 



Agenda 

  About NCDOT 

  Departmental Goals 

  NCDOT’s Integrated AMS 

 Performance Management 

 Framework 

 Planning & Decision Making 

 

 Summary 



Background 

 NCDOT Highway Inventory 

Approximately 80,000 miles of highway statewide. Texas is the 

only other state in the country that maintains more mileage. 

More than 18,300 bridges and culverts 

 

 Asset Maintenance Operations  

 In-house Maintenance Crews (60%) 

Contractors (40%) 

14 Transportation Divisions 



Motivation 

Preservation of Bridges and Other Highway Assets  

Using Efficient & Advanced Techniques,  

Processes & Management Systems 

To Make the Highway Infrastructure Last Longer 

NCDOT GOALS 



 MMS (2001 – 2003) 

 PMS (2006 – 2007) 

 BMS & Trade-Off (2009-2011) 

Integrated Asset Management  

Modular Framework of NCDOT’s Web-Based  

Integrated Asset Management System 

Interface 



Infrastructure Health 



Bridge Performance 



Bridge Management System 

Goals: 
 

Centralize all Inventory and Survey Data 

Facilitate Data Access and Dissemination 

Create and Maintain Performance Models 
(Deterioration Models and Decision Trees) 

Run Network Analysis (Optimization Scenarios) 

Produce a Work Plan 

Bottom Line: “Better Bridges Managed Efficiently” 
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Decision Trees 

>= 8 Do 

Nothing 

Treatment Name Unit Cost Cost 

Year 

Intervals 

Condition 

Improvement 

(3-9) 

DC - Deck Rehabilitation - Deck Overlay (Hydro Demo) (condition 3) $25.00 $/Sq. Feet 20 +6 

DC - Deck Sealers\Joints (conditions 7) $2.50 $/Sq. Feet 5 +0 

DC - Minor Patching. Crack Sealing (condition 5) $3.00 $/Sq. Feet 3 +2 

DC - Patch Spalls. Epoxy Injection. Guniting (condition 4) $10.00 $/Sq. Feet 7 +3 

Structure Replacement $550.00 Replacement 50 9 



Deterioration Models 

Concrete decks 

are expected to 

deteriorate 

faster due to 

higher traffic 



Multi-Constraint Analysis 

 



Scenario Results 

 



Scenario Results 

 



Scenario Results – Graphical Representation 



 

Real-Time Tracking of Bridge 

Maintenance Work 



 

Detailed Bridge Maintenance & 

Preservation Work History 

When ? What was done ? How work 

was 

tracked ? 



For Each Maintenance Work Item – Detailed Record of Resources Utilized  

Planning and Decision Making 
 

 

Amount of Work ? 

Costs ? 

Labor Details ? 



Develop Activity Performance Guidelines / Quantity Standards Based on 

Actual Costs and Duration  

Planning and Decision Making 
 

 

Bridge  

Maintenance  

& 

Preservation  

Activities 



Develop Activity Performance Guidelines / Quantity Standards  

Based on Actual Costs and Duration of Work 

Planning and Decision Making 
 

 

Analyze a 

Maintenance  

Activity 

Across  

Years 

Analyzing 3324-Maint / Repair / Replace Timber Deck Components (SFT) 

 Timber Deck Preservation was done 77 times every year, on approx. 70 bridges 

 Each year approx. $700,000 were spent 

 Each year approx. 28% of the bridge deck was preserved 



Track Location of each Maintenance / Preservation Activity on the Map 

Planning and Decision Making 
 

 

For each location, 

Analyze Cost-Effectiveness of Work 



Validate Impact of Bridge Maintenance / Preservation by Analyzing 

any Pictures, Files, Drawings  

Acquired during Bridge Inspection 

Planning and Decision Making 
 

 



 Network Level 

 Did the Maintenance / Preservation Activity Improve the Bridge-

Element Condition Rating across the entire Network ? 

Which Maintenance / Preservation Activities had the maximum 

positive Impact ? 

Would such Maintenance / Preservation Activities extend life of the 

Bridge (Element) Infrastructure Network ? 

 

 Project Level (Bridge Level) 

 How does the Maintenance / Preservation impact health of a bridge? 

  Compare Bridge Condition With and Without Maintenance 

Performance Management 
 

 



Evaluate Impact of Bridge Maintenance / Preservation Activities on 

Bridge Element Condition Rating (Network Level) 

Performance Management 
 

 



Evaluate Impact of Bridge Maintenance / Preservation Activities on 

Bridge Element Condition Rating  

( Project / Bridge Level ) 

Predicted Condition 

Without Maintenance 

Inspected Condition 

(With Maintenance) 

Actual Field Maintenance Work 

Performance Management 
 

 



 

 Implementation of an Integrated Framework, across the various 

organizations, allows for: 

 Real-time Tracking & Communication of Bridge Maintenance / 

Preservation Work 

 Evaluation of various Maintenance and Preservation 

Activities/Programs in terms of Network Health and Performance 

 Identification of Efficient Bridge Preservation Work Activities, that 

extend Infrastructure Life 

 

Summary 
 

 


