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Overview 

• Tuning Deterioration Rates 

• Weibull vs Markovian 

• Examples 

• Protective Systems 

• Agency Deterioration Models 

 

 

 



Tuning Deterioration Rates 

• 5.2.2 introduces Weibull model as an enhancement to Markovian 

deterioration model  

– The goal is to manage known shortcomings of the Markovian model 

• Dependent upon: 

– The effect that the parameter configurations have on the deterioration forecasted 

by the combined model 

– How an agency can tune the parameters to best meet their needs 



What did 4.x do? 

• 4.x was Markovian based 

– Condition based model 

– Faster deterioration rates in the early stage 

– Effect of protective systems not considered 



Weibull and Markovian Models 

• Weibull and Markovian 

– Transition Times 

• Weibull 

– CS1 to CS2 

– Shaping Parameter b 

 

 



Example 1: #330 Metal Bridge Railing 

• T1 : 29 years 

• T2: 13 years 

• T3: 9 years 

• b: 1.8 

 

 





Example 1: #330 Metal Bridge Railing 

   

Markovian model only (T1: 29, T2: 13, T3: 9, β: 1)  

    
Weibull + Markovian model (T1: 29, T2: 13, T3: 9, β: 1.8) 

   Increasing T2 by 50% (T1: 29, T2: 20, T3: 9, β: 1.8) 

    

Increasing both T2 and T3 by 50% (T1: 29, T2: 20, T3: 14, β: 1.8) 



Example 2: #12 Re Conc Deck 

• T1 : 7 years 

• T2: 21 years 

• T3: 7 years 

• b: 1.3 

 

 



Example 2: #12 Re Conc Deck 



Protective Systems 

• 5.2.2 includes the effects of protective systems 

– Designed to slow element deterioration 

– An element may contain several protective systems 

– Effectiveness is based on condition state of protective system 

 

 

 

 



Protective Systems 

• Effectiveness 

– CS1 is always 100% effective 

– CS2 and CS3 can be edited by user 

– CS4 is always 0% effective 

• Maximum protection factor 

– Defines how much protection is offered 

 

 

 

 



Protective Systems 

 



Agency Deterioration Models 

• Copying an element will also copy the Transition Time and Shaping 

Parameter 

• Agency can then edit or accept depending on the situation 

 

 



Questions? 



Interested in joining Reports TAG? 
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5.2.3 Deterioration Use Case Discussion 
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Forecast Bridge Conditions 
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Bridge Condition Forecast - Statewide 

Freeway Measured Non-Freeway Measured Freeway Projected Non Freeway Projected

Goal - 95% of Freeway Bridges in Good/Fair 

Goal - 85% of Non-Freeway Bridges in Good/Fair 



Value of Network Modeling 

• What is the value of Bridge Preservation? What is the ideal mix of fixes? 
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Bridge Condition Forecast System - Asset Management vs Worst First 
All Roadway Bridges (MDOT and Local Agency) 

Measured Worst First



Value of Network Modeling 

• What is the impact of revised budgets? What is the funding need to meet 
goals? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Bridge Condition Forecast System

MDOT All Highway Bridges
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Value of Network Modeling 

• What is the value of innovative materials? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Value of Network Modeling 

• Develop preservation guidelines 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Multi-Objective Network Modeling 

Scour Vulnerability Factors 

Factor Relative Weight 

Scour (Item 113) 8.0 

# of Sub Units 3.0 

Footing Type 2.5 

Skew Angle 5.0 

Channel Protection 5.0 

Soil Type 2.5 

Scour Mitigation 2.0 

Presence of Scour 6.0 

Total Weight 34.0 

Scour Criticality Factors 

Factor Relative Weight 

Highway Classification 1.0 

Traffic Volume 2.0 

Detour Length 3.0 

Cost of Replacement 3.0 

Economic Impact 5.0 

Total Weight 14.0 



Suggestions? 


