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PennDOT TAMP 

• 6 iterations over 5 years 

 

• Staff turnover= fresh ideas 

 

• Early identification of 

problem areas 
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Background 
Count Deck Area 

State 

Poor 

Bridges 

% 

Rankin

g 

State 

Poor 

Deck 

Area % 

Ranking 

RHODE ISLAND 50 RHODE ISLAND 50 

IOWA 49 MASSACHUSETTS 49 

WEST VIRGINIA 48 WEST VIRGINIA 48 

PENNSYLVANIA 47 CONNECTICUT 47 

SOUTH DAKOTA 46 WYOMING 46 

MAINE 45 IOWA 45 

LOUISIANA 44 NEW YORK 44 

OKLAHOMA 43 ILLINOIS 43 

NORTH DAKOTA 42 PENNSYLVANIA 42 

ALASKA 41 NORTH CAROLINA 41 
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Background 
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Background 

FHWA: 

Trucks/day 2016 
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Background 
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Background 
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TAMP- Asset Management 
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TAMP- Asset Management 

We need to forecast: 
 

• Future conditions at current funding levels for existing assets 

 

• Investment dollars / projects to achieve future network performance 

goals 

 

• Multiple iterations = “specialized” software  
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Asset Management 
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Asset Management 
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Asset Management 

• Forecasting software needs: 
• Asset registry 

• Deterioration models 

• Work matrix 

• Cost matrix 

• Prioritization (risk + condition) 
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Asset Registry 

• List of bridges, attributes and historic inspection 

data 

• PennDOT: BMS2 
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Deterioration Modeling 

• Deterministic vs probabilistic 

• Limitations in data 

• Limitations in durations (1/5 life) 

• Expert elicitation 

• Snowflake syndrome 
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Deterioration Modeling 
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Deterioration Modeling 
StructureType # Bridges StructureType # Bridges

Concrete(in place), Slab (solid) 3409 Alum, Iron, Pipe culvert 7

P/S, Box beam - (spread) 2990 Alum, Iron, Truss - thru 7

Steel, I beams 2477 Concr. encased steel, Girder riv/deck 7

Concrete(in place), Box culvert 2238 Steel, Girder weld/thru 7

P/S, Box beam - adj 1873 Concrete(precast), Box beam - (spread) 6

Concrete(precast), Box culvert 1864 Steel, Arch deck - closed 6

P/S, I beams 1596 Steel, Box beam - (spread) 6

Concrete(in place), Arch culvert 1463 Steel, Box culvert 6

Concrete(in place), T-beams 1441 Steel, Other 6

Steel, I-welded beams 1142 Timber, Glue-lam timber 6

Steel, Pipe-arch culvert 760 Concrete(precast), Rigid frame 4

Concr. encased steel, I beams 514 Other, Arch deck - closed 4

Concrete(precast), Slab (solid) 384 Other, Box culvert 4

Steel, Pipe culvert 359 Other, Other 4

Concrete(in place), Arch deck - closed 346 P/S, Slab (hollow) 4

Masonry, Arch deck - closed 285 Concr. encased steel, T-beams 3

Masonry, Arch culvert 200 Masonry, Tied arch culvert 3

Concrete(in place), Rigid frame 199 Steel, Channel beams 3

Concrete(precast), Pipe culvert 174 Concrete(in place), Pipe-arch culvert 2

Concrete(in place), Tied arch culvert 153 Concrete(precast), I beams 2

Steel, Truss - thru 142 Concrete(precast), Tied arch culvert 2

Steel, Arch culvert 127 Other, I beams 2

P/S, Slab (solid) 122 Other, Pipe-arch culvert 2

Steel, I-riveted beams 121 Steel, Box beam - single 2

Concrete(precast), Channel beams 112 Steel, Movable - bascule 2

Concrete(precast), Arch culvert 97 Timber, Truss - thru 2

P/S, T-beams 94 Alum, Iron, Arch deck - open 1

Steel, Girder riv/thru 94 Alum, Iron, Frame culvert 1

Concrete(in place), Frame culvert 74 Concr. encased steel, Arch deck - open 1

Steel, Girder weld/deck 60 Concr. encased steel, Other 1

Steel, Girder riv/deck 38 Concr. encased steel, Rigid frame 1

Concrete(in place), Arch deck - open 37 Concr. encased steel, Truss - thru 1

Concr. encased steel, Slab (solid) 28 Concrete(in place), Box beam - (spread) 1

Other, Pipe culvert 25 Concrete(in place), Tunnel 1

Steel, Truss - deck 25 Concrete(precast), Tunnel 1

Steel, Girder rbr/deck 23 Masonry, Pipe culvert 1

Concrete(in place), Other 16 Masonry, Pipe-arch culvert 1

Concrete(precast), Frame culvert 15 Masonry, Tunnel 1

Concr. encased steel, I-riveted beams 14 Other, Arch culvert 1

Steel, Girder wbr/deck 14 Other, Slab (solid) 1

Concr. encased steel, Girder riv/thru 13 Other, Tunnel 1

Concrete(precast), Arch deck - closed 13 P/S, Box beam - single 1

Concrete(precast), Pipe-arch culvert 12 P/S, Channel beams 1

Steel, Arch - thru 12 Steel, Frame culvert 1

Steel, Rigid frame 12 Steel, Orthotropic 1

Alum, Iron, Pipe-arch culvert 11 Steel, Slab (solid) 1

Alum, Iron, Box culvert 10 Steel, Suspension 1

Concrete(precast), Box beam - adj 10 Steel, Tied arch culvert 1

Alum, Iron, Arch culvert 9 Timber, Solid timber beams 1

Concrete(in place), Pipe culvert 8 Timber, Tunnel 1

Steel, Arch deck - open 8
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Deterioration Modeling 
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• Transition instances of 6-5 and 5-4 
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Deterioration Modeling 
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Work Matrix 
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Work Matrix 

• Important values 
• Expected life extension due to treatment 

 

• Expected condition rating increase due to treatment 

 

• Expected life extension due to preservation treatment 

 

• Maximum number of treatments 
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Cost Matrix 
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Risk 

• Risk based enterprise bridge prioritization  
 

 = 𝐃𝐞𝐜𝐤 𝒂𝒓𝒆𝒂 ∗ 𝑨𝑫𝑻 ∗ 𝑭𝒔 ∗ 𝑭𝒇𝒄 ∗ 𝑭𝒅𝒆𝒕 ∗

𝑭𝒂𝒅𝒕𝒕 ∗ 𝑭𝒇𝒍𝒐𝒐𝒅 

 

• Risk alone is not prioritization 

•Prioritization = risk + condition 
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Risk 

• Risk levels: 
• Enterprise 

• Program 

• Project 

• Task 

 

• Risk requires context 
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RISK 

New Risk 

score: 

34264.8 

New Risk 

score: 

598.6 
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Forecasting Software 

• Options: 
• BrM 

• COTS 

• Excel / Access 

• All have pros and cons 

• All have same inherent forecasting issues 
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Forecasting Software 

• Limitations due to: 
• Averages 

• Inspection durations 

• Specific deterioration curves 

• Data 

 
0 5 7 10 15 20 25
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Bridge AM software (BAMS) 

 

 
• BAMS Lite (excel) 

 

 

• BAMS Bridge Care 

     (RoadCare) 
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BAMS Light 

 

 

 

Process flow chart 



I N T E R N A T I O N A L B R I D G E C O N F E R E N C E  2 0 1 8  

BAMS 

• BAMS logic diagram 
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BAMS Light 

• TAMP 

output: 

NHS 
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BAMS Light 
• TAMP 

Output:  

All 

Networks 
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BAMS Lite 

• Limitations 
• Speed  

• Data precision 

• Logic loop limits 

• Treatment matrix 

 

• BAMS Lite 
• Think google earth vs google street view 
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Bridge Care 

• COTS-MODM decision engine 

 

• ARA RoadCare software 
• “Level 3” forecasting 

• Addresses 0-5 year forecast through force 

• Sum of MODM and force make for more accurate forecasting  
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Bridge Care 
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Bridge Care 

• Force forecasting 0-7 yr population 

• CS 5>15yrs 

• Average of 70 per District 
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Bridge Care 
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Summary 

• Improvements to condition forecasting: 
• Multiple cycles of element level data 

• Integration of maintenance, construction and inspection data 

• Goal of deterioration model per key structure 

 

 



I N T E R N A T I O N A L B R I D G E C O N F E R E N C E  2 0 1 8  

Questions? 


