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Life-Cycle Costs  
Iceberg Initial Capital 

Expenditures 

Maintenance 
Costs 

Future Capital 
Costs 

Operational 
costs are not part of 
LCC, but are part of 

overall management $ 

Background image: http://www.pvisoftware.com/blog/wp-content/uploads/2013/11/Pegasus_vertex_Iceberg.png 



• Life Cycle Cost Scenarios 
– Capital strategies = predicted cond. = Maint. $’s 
– Best practices – economically analyzed, 

deterministic 
• Capital Investment Scenarios 

– Predicted system condition, maintenance costs 
– Tradeoff efforts 

• Budgeting by Products and Services 
– Needs driven 

• Local Work Planning 
– Labor hours, costs by Season/District  

 
 



 Pavements (Bituminous NHS and Non-NHS) 
 Bridges (Trunk Highway Deck bridges) 
 Culverts (< 10’ span Mainline pipes) 
 Overhead Sign Structures 
 Tower/High Mast Lighting Structures 
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1. Determine Strategy: collect and correlate 
expended costs to asset condition. 

2. Evaluate Asset Information Available 
3. Determine Cost Information Needed – Level 

of Detail 
4. Build recording tools 
5. Train Workforce 
6. Validate Data – Real-time processes 
7. Analyze Data – correlations - models 
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MnDOT Pavement Maintenance 
 

• Random Pothole Patching 
• “Heavy” patching (Skidloader/Roller) 
• “Ribbon Paving” (Bellydump Semi’s) 
• Crack Sealing 
• “Mastic” material applications 
• “Blow Patching” 
• Thin Surface Treatment 
• Shoulder Repair 



Work Needed 







10 
4/16/2015 



Pavement Maintenance Resource Demand Model                                             
2015 

Pavement Condition  
Surface Rating 

Low Value 
Surface Rating 

High Value 

Labor Hours 
per Lane Mile 

* 

Project Full 
Cost per 

Lane Mile 
Very Poor 0.0 1.0 31 $4,650 
          
Poor 1.1 1.6 24 $3,800 
          
Fair 1.7 2.4 17 $2,950 
          
Good 2.5 3.7 9 $2,100 
          
Very Good 3.8 4.0 2 $1,250 
* These values  are illustrative only.  
Future efforts will refine these values.              
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Outcomes/ 
Performance 

Targets 
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Early Draft MnSHIP Based Maintenance Patching Needs 
  PL0 PL1 PL2 PL3 PL4 

Interstate 
% Poor 2037 2% 5% 2% 2% 2% 

Funding Needs 
($Billions) 

$2.00  $1.60  $2.00  $2.00  $2.00  

Other NHS 
% Poor 2037 18% 11% 4% 4% 3% 

Funding Needs 
($Billions) 

$4.20  $5.00  $7.10  $7.10  $7.60  

Non-NHS 
% Poor 2037 24% 14% 14% 10% 4% 

Funding Needs 
($Billions) 

$3.40  $4.70  $4.70  $5.90  $8.80  

  

AVG Est. Maint Cost 
($Millions/YR) 

’18-
‘27 

’28-
‘37 

’18-
‘27 

’28-
‘37 

’18-
‘27 

’28-
‘37 

’18-
‘27 

’28-
‘37 

’18-
‘27 

’28-
‘37 

$27.8  $26.5  $27.6  $24.7  $27.5  $24.2  $27.5  $23.8  $27.3  $23.3  
Maint. Cost in 2037 

($Million) $30.1  $29.2  $28.1  $27.7  $24.9  

14 

Sample Data – Not Final 



• “Hydinfra” Database for Assets 
• Condition info 1-4  

• ARCGIS Collector Application written 
• Repair info collected: 

• Repair Type 
• Final Condition 
• LEM Resources Consumed 



Type of Repair 
Completed 

2014 
Completed 

2015 
Total Both 

Years 
% of Total 
Repairs 

Trench New Pipe 149 165 314 57% 

Slipline Pipe 9 38 47 9% 
Reset Apron and Pipe 41 25 66 12% 

Replace Apron and Pipe 11 41 52 9% 

Joint Repair 17 16 33 6% 
Pipe Extension 4 11 15 3% 
Fix Pipe Hole 2 2 4 1% 
Fill Void 1 5 6 1% 
Other Repair 5 8 13 2% 

Total Repairs 239 311 550   
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Average Maintenance Cost of Culvert Repair  
By Category and Roadway Classification 

Repair Category   
# of 

Repairs 
Cntrline 

Hwy 
Side and 
Other 1  Entrances 2 

All Rdwy 
Classification 

Trench New Pipe   153 $26,700 $8,000 $5,600 $7,800 
Slipline   9       $16,600 
Joint Repair   8       $3,400 
Hole and Void Repair 3       $1,800 
Replace Apron   11 $8,400 $2,700 $1,200 $4,400 
Reset   40       $2,600 
     Reset ($/segment)   40       $1,600 
Other 3  12       $3,600 
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MnDOT Bridge Maintenance 
 

• Robust Inventory and Condition 
Data Available “Pontis/BrM 

• Repair info collected “SIMS” 
• Resource Consumption via Employee 

Timesheet system 
• Data Processed via Oracle BI 
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Bridge Deck Resource Demand Model                                              
2015 

Work Type/Condition 
Labor Hours per 1000 sq ft 

deck 
Project Full Cost per 1000 sq ft 

Deck 

Deck Flushing     
 good 0.8 $57 

 satisfactory 0.7 $51 

 fair 0.7 $71 

 poor 0.9 $47 
      
Joint Maintenance     
 good 1.3 $27 

 satisfactory 1.4 $47 

 fair 0.7 $11 

 poor na na 
      
Sealing     
 good 2.5 $41 

 satisfactory 2.1 $34 

 fair 1.8 $122 

 poor na na 
      
Approach, Curb, Walk Maintenance     
 good 3.8 $103 

 satisfactory 1.3 $36 

 fair 2.3 $33 

 poor na na 
      
Deck Repair     
 good 1.9 $14 

 satisfactory 1.5 $14 

 fair 2.1 $29 

 poor 74.8 $415 
Includes Preventive and Reactive maintenance activities 



MnDOT Maintenance 
 

• Inventory and Condition Data limited 
• Inspection practices codified 
• Resource Consumption via Employee 

Timesheet system 
• Data Processed Spreadsheet 
• “Resource Demand Models” similar to 

other assets 
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• Dedication of resources and clear 
direction moved the department quickly 

• Can now begin to credibly quantify costs 
• Data quality is a continual struggle 
• Model refinement possibilities unlimited 
• AgileAssets (underway) will reduce data 

recording redundancies and issues 
• Movement toward expanded Asset 

Classes 
• Movement toward expanded use of info. 
• Oracle BI tool is powerful but expensive 



For further information contact Dave Solsrud 
Dave.Solsrud@state.mn.us  651 366 5998 

mailto:Dave.Solsrud@state.mn.us
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