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FHWA-AASHTO Asset 
Management Webinar Series 

•  Sharing	  of	  knowledge	  is	  a	  cri@cal	  component	  of	  advancing	  
asset	  management	  prac@ce	  

•  This	  is	  the	  first	  of	  a	  12	  part	  webinar	  series	  that	  will	  be	  held	  
over	  the	  next	  two	  years	  

•  Webinars	  will	  be	  held	  every	  two	  months	  with	  topics	  such	  as	  
AM	  and	  performance,	  risk-‐based	  AM,	  GIS	  applica@on	  in	  AM,	  
etc.	  

•  Welcome	  ideas	  for	  future	  webinar	  topics	  and	  presenta@ons	  
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Why is AM and Safety Important? 

•  Which	  assets	  are	  most	  cri@cal	  to	  maintaining	  safety?	  
•  Which	  assets,	  if	  they	  fail,	  will	  result	  in	  severe	  safety	  related	  

consequences?	  
•  What	  level	  of	  degrada@on	  or	  deteriora@on	  becomes	  

unacceptable,	  as	  opposed	  to	  undesirable?	  
•  Which	  assets	  give	  the	  greatest	  return	  on	  investment	  for	  

safety?	  
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from AM-Safety Peer Exchange Cheyenne, WY 2011 



Why is AM and Safety Important? 

•  Safety	  is	  the	  #1	  priority	  of	  every	  state	  DOT	  
•  Properly	  func@oning	  safety	  related	  assets	  are	  cri@cal	  to	  

maintaining	  and	  lowering	  crash	  rates	  
•  Using	  the	  approach	  contained	  in	  the	  “AASHTO	  Transporta@on	  

Asset	  Management	  Guide,”	  a	  strategic	  approach	  to	  managing	  
safety-‐related	  assets	  can	  ensure	  maximum	  return	  on	  
investment	  in	  mee@ng	  safety	  goals	  

4	  

from AM-Safety Peer Exchange Cheyenne, WY 2011 



AM and Safety Webinar Purpose 

•  Share	  how	  to	  structure	  policies	  and	  incen@ves	  to	  reflect	  best	  
prac@ces	  in	  asset	  management	  and	  safety.	  

•  Present	  approaches	  to	  beVer	  incorporate	  asset	  management	  
objec@ves	  into	  a	  safety	  programs.	  

•  Share	  lessons	  learned	  and	  best	  prac@ces	  in	  managing	  safety	  
assets.	  

•  SHARE	  LESSONS	  LEARNED,	  IDEAS,	  KNOWLEDGE!!!	  
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Webinar Agenda 
2:00 	  Webinar	  introduc)on	  and	  overview	  

	  MaV	  Hardy,	  AASHTO,	  Steve	  Gaj,	  FHWA,	  and	  	  
	  Hyun-‐A	  Park,	  Spy	  Pond	  Partners,	  LLC	  

2:20 	  Oregon	  DOT	  Asset	  Management	  Efforts:	  Building	  Capacity	  and	  
	  Opportuni)es,	  Steps	  Toward	  a	  Vision	  
	  Steve	  Lindland	  and	  Laura	  Wipper	  (Oregon	  DOT)	  

2:35	   	  Utah	  DOT’s	  Asset	  Management	  and	  Safety	  Ini)a)ves	  	  
	  Stan	  Burns	  and	  Robert	  Hull	  (Utah	  DOT)	  

2:50 	  DOT	  Sign	  Inventory	  &	  Retroreflec)vity	  Program	  	  
	  ScoV	  Zainhofsky	  (North	  Dakota	  DOT)	  

3:05 	  Tying	  Crash	  Types	  to	  Asset	  Priori)es	  	  
	  Mar@n	  Kidner	  (Wyoming	  DOT)	  

3:20 	  Q&A	  and	  wrap	  up	  



Steven Lindland, Roadway Engineering Manager 
Laura Wipper, Asset Management Integration Manager 

ODOT Asset Management 
Efforts 

Building Capacity and Opportunities  
Steps Toward a Vision  

 



Search for Best Practices 
What we learned: 
•  Experiences of Others - 
    Asset Strategic Plan 
•  Experiences of Ourselves - 

–  Less is More, Basic Inventory 
–  Collect Once, Use Many 

Times 
–  Value of Documentation & 

Manuals 
•  Data Maintenance Critical 
•  Need to Make the Data 

Available 
•  Data Used for Program 

Decisions 

 

What we did: 
•  Looking to Others - 

Research 
•  Trying it Ourselves - 

2006 Asset Management 
Pilot Project 

•  Half-Life of Data – 
Performance Measure to 
State Legislature 

•  FACS-STIP Tool –     
Data Sharing 

•  1R Paving Program – 
Using the Data 



Original Plan 
§ Sustain the “green:” 

q Bridges 
q Pavements 
q ITS Sites 

§ Basic Inventory July 2008 
q Bike/Ped Facilities 

§ Basic Inventory Oct. 
2008: 

q Retaining Walls 
q Culverts 
q Traffic Barriers 
q Wetland Mitigation 
Sites 
q Traffic Structures 
q Signs 
q Approaches 

§ Lifeline Routes by Oct. 
2008: 

q Slopes & Rock Fall 





Progress! 
Asset

Statewide data 
available in 

2005?

Statewide data 
available now?

Included in     
1R Roadside 

Inventory
Bridges X X X
Tunnels X

ITS X X
Pavement X X

Right of Way X X
Signs X X

Traffic Barriers X X
Sidewalks X X

ADA Ramps X X
Bike Facilities X X

Culverts 6ft and over NBI in progress X
Culverts under 6ft in progress X

WIM Sites X
Sound Barriers X

Wetland Mitigation Sites X
Material Sources X

Signals and Beacons Tri-color only Tri-color only
Retaining Walls in progress
Unstable Slopes in progress

Approaches in progress
Major Traffic Support just starting
Storm Water Facilities just starting

Illumination



 Sharing the Data 



FACS-STIP:  Mapping Tool 



FACS-STIP:  Data to Go 



	  
Land	  &	  Environment:	  

	   	  
Aggregate	  Sites	  

	   	  
Fish	  Passage	  

	   	  
Fish	  Barriers	  

	   	  
Unstable	  Slopes	  

	   	  
Wetlands	  

	   	  
Township,	  Range	  &	  Section	  (PLSS)	  

	   	   	  Highway	  System	  Data	  

	  
Functional	  Class:	  

	   	  
Functional	  Class	  

	   	  
Non	  Functional	  Class	  

	  
Highway	  System	  Class:	  

	   	  
Expressways	  

	   	  
Highway	  Class	  

	   	  
NHS	  

	  
Traffic	  Data:	  

	   	  
Average	  Annual	  Daily	  Traffic	  (AADT)	  

	   	  
Projected	  AADT	  (20	  years)	  

	   	  
Posted	  Speed	  

	   	  
Traffic	  Flow	  

	   	  
Truck	  Flow	  

	  
Crashes:	  

	   	  
Prior	  Three	  Years	  Crashes	  

	   	  
Safety	  Priority	  Index	  System	  (SPIS)	  Sites	  

	   	  
Crash	  Rates	  

	  

Other	  Available	  Data	  

	  
Boundaries:	  

	   	  
City	  Limits	  

	   	  
ODOT	  Districts	  

	   	  
ODOT	  Regions	  

	  
Political	  Boundaries:	  

	   	  
Congressional	  Districts	  

	   	  
House	  Districts	  

	   	  
Senate	  Districts	  

	  
Projects	  &	  Needs:	  

	   	  
Bridge	  Needs	  

	   	  
Pavement	  Needs	  

	   	  
Safety	  Needs	  

	   	  
Bicycle	  Facility	  Needs	  

	   	  
Sidewalk	  Needs	  

	   	  
STIP	  Projects	  

	  

FACS-STIP:  Available Data 
Asset	  Data	  

	  
Roadbed:	  

	   	  
Pavement	  Conditions	  

	   	  
Number	  of	  Lanes	  

	   	  
Right	  Shoulder	  Pavement	  

	   	  
Left	  Shoulder	  Pavement	  

	   	  
Roadway	  Composition	  

	  
Structures:	  

	   	  
Bridges	  

	   	  
Weight	  Restricted	  Bridges	  

	   	  
Retaining	  Walls	  

	   	  
Major	  Traffic	  Structures	  

	   	  
Tunnels	  

	  
Roadside:	  

	   	  
Sidewalks	  

	   	  
Bicycle	  Facilities	  

	   	  
ADA	  Ramps	  

	   	  
Approaches	  

	   	  
Traffic	  Barriers	  

	   	  
Sound	  Barriers	  

	  
Drainage:	  

	   	  
Culverts	  

	  
Highway	  Equipment:	  

	   	  
Signs	  

	   	  
Signals	  

	   	  
Intelligent	  Transportation	  

	   	  
Weigh	  In	  Motion	  

	   	  
Automated	  Traffic	  Recorders	  

	  



FACS-STIP:  Exported Data 



Demonstrating with Data 

•  FHWA & 1R paving program 
 
•  Traffic barrier inventory 
 
•  Statewide strategic asset 

management approach to safety 
features 



1R Technical Bulletin 



1R Program 
•  Can’t make any safety features worse. 
•  Inventory identified $76,000,000 of non-

standard features. 

•  Statewide strategic approach to highway 
features normally upgraded by 3R projects. 

•  $6M 1R Safety Fund for traffic barrier 
upgrades, a 10-year program. 

•  Roadside Inventories essential to maintain 
asset inventories for strategic planning. 

 



Funding Priority of Traffic Barrier Features 

1.  Un-connected Transitions 
2.  Pre 230 Terminals  
3.  Pre 230 Transitions 
4.  Tongue & Groove Concrete Barrier 
5.  Pre 230 Type 1 and 1A Guardrail 
6.  Pre 230 Type 2 Guardrail 
7.  Pre 230 Impact Attenuators 
8.  Rebar Pin & Loop Concrete Barrier 
9.  4 Loop Pin & Loop Barrier 
10.  230 Transitions 
11.  230 Impact Attenuators 
 
High Priority Features are in RED and are to be done  
before those in BLACK  
 



1R Priorities 

•  Upgrade features on highways in the 
following priorities: 

1.  Interstate 
2.  NHS 
3.  Non-NHS 



Other Programs We’re Working 
On 
•  Addition to statutory 1% minimum 

for bicycle and pedestrian facilities: 
– $1 million/year ADA Ramp Program 

• Based on statewide ADA ramp and 
needs inventory 

•  Expansion of Culvert Program 
– Additional $6 million/year Culvert 

Program (tripling previous program) 
• Based on anticipated additional small 

culvert inventory in 2013 & 2014 



We’ve Updated: 

•  Integrated Strategic Plan 
– Strategies 
–  Implementation 
– Communication 
– Technology Strategy 

•  Asset list 



Asset Prioritization  

Bridges 1R

Culverts 1R

Pavement
Tunnels
Traffic	  Signals
Retaining	  Walls
Traffic	  Barriers 1R

Vertical	  Clearance
Signs 1R

Traffic	  Structures
Stormwater
Unstable	  Slopes
Right	  of	  Way
Sidewalks 1R

ADA	  Ramps 1R

Bike	  Facilities 1R

ITS
Material	  Sources
Approaches
Illumination
Wetland	  Mitigation	  Sites
Weigh-‐in-‐Motion	  Sites
Sound	  Barriers

Ti
er

 1
Ti

er
 2

Ti
er

 3
Ti

er
 4

Asset Priority Tiers



Governance Structure 

TransCOI 
RE: Systems 

Highway Leadership 
RE: Policies 

Asset Mgmt Steering 
RE: Plans, Priorities 

Asset Data Mgmt  
RE: Standards 

Chief Engineer 
TDD Administrator 

State              
Maintenance 

Engineer 



Other Things We’re Working On 

•  Mobile GPS applications 
– Culverts 
– Signs 
– Other 1R required inventories 
– Approaches 

•  QA/QC of asset inventories 
•  Statewide inventory initiatives: 

– Culverts 
– Approaches 

•  Data standards 



Next Steps 
•  Plan and implement culvert inventory 

effort 
•  Continue efforts and development of  

– Processes for sustaining inventories 
• Enterprise data management 

– Data standards 
– Enterprise data storage systems 
–  Integrating data into decisions 

•  Communicate, communicate, 
communicate 



	  
Stan	  Burns	  &	  Robert	  Hull	  

Utah	  Department	  of	  Transporta@on	  
	  



Today’s	  Presenta@on	  
� Data	  Collec@on	  Project	  	  
� Asset	  Management	  
�  Safety	  Management	  
�  Future	  Direc@on	  



Utah	  Roadway	  Imaging/	  Inventory	  
Project	  
Unified	  Department	  Enterprise	  	  

Collect	  all	  above	  ground	  features,	  
geometries,	  condi@ons	  (limited)	  

Goelocate	  all	  assets	  

Purpose:	  Obtain	  data	  for	  use	  in	  
making	  safety,	  pavement	  and	  
roadway	  asset	  management	  
decisions	  
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Data	  Collec@on	  Project	  
�  Con)nuous	  survey	  

�  En@re	  state	  highway	  system	  

�  Both	  Direc@ons	  

�  6,000	  centerline	  miles/	  14,000	  driven	  mile	  

�  Scope	  
�  Pavement	  Condi@on,	  Surface	  Areas	  

�  Bridge	  Clearance,	  	  Enhanced	  Deck	  Surface	  

�  Geometry	  –	  Horizontal,	  Ver@cal,	  Cross	  Slope	  

�  Geolocate	  all	  Assets	  –	  Signs,	  Signals,	  Paint	  
Lines,	  Markings,	  Intersec@ons,	  Barrier,	  
Guardrail,	  Rumble	  Strips,	  Retaining/Noise	  
Walls,	  Billboards	  

�  Semi	  Automated	  
�  Pavement	  Distress	  
�  Assets	  
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Work	  Products	  
�  Right-‐of-‐Way	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Digital	  Imaging	  

� Worksta@on	  
� Mobile	  LiDAR	  
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Project	  Funding	  	  
�  Cost	  is	  being	  shared	  across	  UDOT	  Divisions;	  a	  majority	  
of	  funding	  from:	  
�  Planning	  	  

�  Central	  Maintenance	  

�  Central	  Traffic	  &	  Safety	  

�  $2.5	  Million	  ini@al	  cost	  
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�  Condi@on	  
�  Interna@onal	  Roughness	  
Index	  

� Historical	  
�  Forecast	  

�  Trends	  vs.	  Specific	  Budget	  
�  Specific	  Projects	  

�  Thresholds	  
�  Upper	  and	  Lower	  	  

Statewide	  Pavement	  Management	  	  
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� Overall	  Condi@on	  Index	  
� Historical	  
�  Forecast	  

�  Trends	  vs.	  Specific	  
Budget	  

�  Recommended	  Projects	  
�  Targets	  

Statewide	  Bridge	  Management	  	  	  
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Historical	  

Forecast	  

Target	  90%	  of	  Bridges	  in	  Good	  
or	  Fair	  Condition	  

Target	  



Model	  Inventory	  of	  Roadway	  
Elements	  (MIRE)	  
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� Version	  1.0	  (2010)	  –	  202	  elements	  
�  Roadway	  segment	  
�  Roadway	  alignment	  	  
�  Roadway	  junc@on	  

�  FHWA	  August,	  2011	  Memo	  –	  38	  
fundamental	  data	  elements	  
�  Roadway	  segment	  
�  Intersec@on	  
�  Ramp/Interchange	  

Roadway	  and	  traffic	  data	  elements	  cri@cal	  to	  safety	  
management	  



Statewide	  Sign	  Management	  	  
Data	  Collec)on	   Program/Project	  Development	  
�  Scope	  

�  Geolocate	  all	  140,000	  signs	  
�  ID	  –	  MUTCD	  Code	  
�  Size	  –	  width	  by	  length	  

�  Condi@on	  
�  Visual	  Scale	  1	  –	  7	  
�  Retroreflec@vity	  	  

�  1,000	  Interstate	  guide	  signs	  
�  1,800	  Secondary	  road	  signs	  

�  Develop	  Historical	  Trends	  
�  Forecast	  

�  Specific	  Program	  &	  Budget	  
�  Specific	  Projects	  
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Safety	  Management	  System	  

�  Crashes	  

�  Roadway	  geometry	  

�  Safety	  assets	  
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� UDOT/Industry	  con@nues	  to	  enhance	  the	  safety	  
program(s):	  Esri,	  AAA,	  UDOT	  

� Geo-‐located	  data	  
� Analysis	  –	  Statewide,	  corridor,	  spot	  
�  Priori@za@on	  –	  Limited	  $’s	  to	  the	  right	  loca@ons	  

Safety	  Program	  
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UGate	  –	  Central	  Collec@on	  of	  All	  Data	  
�  Online	  GIS	  –	  maps/spa@al	  
data	  

�  Tool	  to	  bring	  datasets	  
together	  
�  Assets,	  projects,	  safety,	  etc.	  

�  Flexible	  environment	  to	  
share	  data	  	  

�  Datasets	  are	  managed	  by	  
different	  func@onal	  areas	  

�  Great	  way	  for	  users	  to	  gain	  
access	  to	  many	  different	  
ins@tu@onal	  datasets	  
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Milepost,	  Location	  

ADT	   Pavement	  
Condition	  

Safety	  
index	  

Projects	  



Looking	  Forward	  
�  Further	  develop:	  

�  Culvert	  Management	  System	  
�  Sign	  Management	  System	  
�  Enhancements	  to	  UDOT	  Safety	  Management	  System	  

�  Industry	  Collabora@on	  with	  data	  collec@on	  and	  asset	  analysis	  
companies	  
�  Model	  for	  MAP-‐21	  implementa@on	  
�  Model	  for	  the	  other	  Departments	  of	  Transporta@on	  	  
�  ESRI,	  Oracle,	  Bentley,	  Mandli,	  Deighton,	  Agile	  Assets,	  Virtual	  
Geoma@cs,	  AAA,	  usRAP,	  Utah	  State	  University,	  UDOT	  

�  Prototypes	  -‐	  Safety,	  Roadway	  Design,	  Integra@on,	  Asset	  Analysis	  
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Alloca@ng	  Appropriately?	  
�  Silos	  -‐Develop	  asset	  analysis	  
�  Determine	  program	  funding	  
across	  silos	  

�  Perhaps	  NCHRP	  08-‐91	  can	  
help	  
�  Cross-‐Asset	  Resource	  
Alloca@on	  and	  the	  Impact	  
on	  System	  Performance	  

Pavement	  
Bridge	  

Safety	  

Mobility	  Culverts	  

Signs	  



Stan	  Burns	  
sburns@utah.gov	  	  

801.633.6221	  

	  Robert	  Hull	  
rhull@utah.gov	  
801.633.6400	  





�  Roadway	  Information	  Management	  System	  (RIMS)	  
�  Signs	  in	  RIMS	  
�  How	  RIMS	  drives	  other	  products	  within	  the	  NDDOT	  
� MUTCD	  –	  Maintaining	  Minimum	  Retroreflectivity	  
�  Current	  status	  of	  NDDOT’s	  sign	  management	  

	  	  implementation	  	  











•  Decision Document signed in December 2010 with 
inspections to begin in 2012. 

 
•  North Dakota has approximately 65,000 signs on 

inventory. 
 
•  Estimated that 10% of all signs would fail inspection on 

a yearly basis. 
 
•  NDDOT programmed projects to replace all signs out of 

compliance, beginning in 2013. 



Visual	  Nighttime	  Inspection	  –	  
The	  retroreflectivity	  of	  an	  existing	  
sign	  is	  assessed	  by	  a	  trained	  sign	  
inspector	  conducting	  a	  visual	  
inspection	  from	  a	  moving	  vehicle	  
during	  nighttime	  conditions.	  Signs	  
that	  are	  visually	  identified	  by	  the	  
inspector	  to	  have	  retroreflectivity	  
below	  the	  minimum	  levels	  should	  
be	  replaced.	  





•  5 out of 8 districts have complete surveys. 

•  4,869 out of 40,153 signs are currently out of compliance 
in these five districts. 

•  Averages out to12% of signs being out of compliance 
currently. 

•  Maintenance forces replace non-compliant regulatory and 
warning signs before projects, whenever possible. 





Scott	  D.	  Zainhofsky,	  PE	  (ND)	  
NDDOT,	  Planning/Asset	  Management	  Division	  

	  
szainhofsky@nd.gov	  	  	  	  	  	  	  	  (701)	  328-‐2642	  

	  
December	  05,	  2012	  



Tying Crash Types to Asset Priorities 

Martin Kidner, PE 

Wyoming State Planning  Engineer 

Joe McCarthy 

JDI Consulting 

 



Excellence in Transportation 

VS Crash 
Reduction 

Absolute 
Safety 
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Safety Issue Analysis / Project Definition Overview 

58 

Safety Issue 
Identification / 
quantification 

Safety 
Treatment 
Selection 

Specific locations 
Benefits and costs 
dimensioned; B/C 

Hot Spots 

PMS/Bridge Project 
Recommendations 

District Inputs 

Specific locations, 
relative score, 
crash types, … 

Safety 
Treatment 
Guidance 

Select Remedy(ies) 
Apply CMF 
Apply Cost estimates Specific Problem areas 

Crash Location 
Information 

Treatment 
Information 

When available 

Roadway 
Network 

High Crash 
Locations 

Committed 
Treatments 

Deferred Safety 
Projects 

Selected 
Treatments 

SHSP Studies 



SHSP Provides Focus 

}  Defines Theme Studies 
}  Run off the Road, 
}  Curves,  
}  Intersections,  etc. 

}  Facilitates Defining Causal Factors  
}  Facilitates Prioritizing Data Gathering 

}  Roadway Features 
}  Safety hardware 
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Theme Example 
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}  Of the 8000+ curves in the state, 300 had 
crash frequency/severity 10x the average 

}  These curves were selected for first round 
of focus; for treatment in next 1-3 years 
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Remedy Pareto 

}  There are many remedies that could be 
applicable to curves 

}  Before review of the curves, the initial 
expectation was that about 24 would be widely 
recommended to address the first round set of 
curves 

}  After the initial review of each first round 
curve, the recommended remedies were 
limited to six different ones 
}  A basic decision tree could be applied for many cases 

}  Advantage 
}  Consistency in recommendations 
}  Consistency in expectations 
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B/C Convergence              

}  WYDOT has been selecting a single CMF value per 
remedy 
}  Taken from CMF Warehouse / HSM 
}  Will be reviewed/refined over time 

}  Assigned Life Cycle Cost 
}  No tweaking to favor / penalize a possible remedy 
}  Maintenance plus deployment costs 

}  Focus on Priorities 
}  Results in a stack of prioritized safety projects 
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Qualification of Corridor Context 
•  Elements or resources that may impact project cost 
•  Evaluates Investment Required 

Performance Defined Needs 
•  Indicators define relative needs by investment type 
• Qualifiers define specific needs 
•  Itemization of Needs by Corridor 

Solution Sets 
•  Preferred Strategies for addressing needs 
• Alternatives defined by funding scenarios 

Program Recommendations 
•  Priority Tiered recommendations 
• Matrixed with funding scenarios 
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Summary 

}  Network System analysis coupled with determined 
priorities (SHSP) drive highest potential reduction 
crashes. 

}  Recommended set treatments and locations allow for 
“common” assets to install or upgrade 

}  Costs and CMF commonality allows for early 
prioritization  

}  Stack of prioritized safety treatments provide planning 
and programming interface 
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