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ASSESSMENT 

Asset Value -  
Replacement Value - $338 million
Current Value (FY 2005 CAFR) - $ TBD 
Annual Investment 

· Construction –  $3 million
· Maintenance –  $20,000  
· Program Management  $50,000  
While, tunnels represent a small fraction of the highway structures in Oregon, there are several factors that contribute to the challenge of asset management.  First, the newest tunnels, the twin Vista Ridge Tunnels on the Sunset Highway, are forty years old.  As a result of the lack of recent tunnel construction experience, there is less expertise in tunnel engineering than in other areas.  Second, with just a handful of tunnels built at a low rate over the span of several decades, the design standards differ greatly.  Finally, the material the tunnels are constructed in varies from Sandstone to Basalt. This small and diverse population presents a challenge to model as a group.

Risk Factors 

Over half of the tunnels were built during the depression years, to the standards in place at the time of construction.  As a result, tunnels are often narrow, with inadequate sidewalks that make inspection difficult.  Also, some tunnels are curved so there is little warning of approaching traffic.  Since the commercial vehicles of the 1930’ were much smaller than modern permitted loads, tunnels can often be the controlling structure for vertical clearance.  Tunnels of this era lack the ventilation, electrical, traffic control, and fire control systems that are necessary features of modern tunnels.  Since tunnels were built only in areas that presented special challenges for highway construction, there are usually few viable detour options in the event of a tunnel being removed from service due to an emergency or major reconstruction.  

Deferred Maintenance
(      Due to the nature of tunnel construction, there is little access to anything but the inner surface of the tunnel liner.  This complicates thorough inspections and makes maintenance very labor intensive and difficult.  Tunnels initially lined with timber and then eventually covered with reinforced concrete need to be investigated for excessive loading and/or drainage problems.
Mobility                      
(
The inadequate vertical clearance of older tunnels can be the limiting factor for the movement of over dimensional loads.  In the event that a tunnel is closed due to construction, or an event, there are often limited detour options.

Safety 
(
(Biennial and increased frequency inspections help provide safety assurance).  Many tunnels originally had a timber liner, or were unlined.  There are few unlined portions remaining, and those have been reinforced with rock bolting.  However, unlined tunnel sections can be a risk to the traveling public and are scaled regularly to remove loose rock and debris.  However, there is still a potential for material to fall onto the roadway below.
Management System  



Estimated Cost to Green

Inventory 

 
( 


$ TBD
Analysis 


( 
 

$ 25,000
Reporting


(


$ 10,000     
Integration


(


$ 5,000
Optimization


( 


$ 5,000
Total Estimated Cost 



$45,000
05-07 Work Plan

PROCESS IMPROVEMENT (Business Process)
PROCEDURES
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	12/06


#1 Change





Tunnel Oversight Committee established to assist the tech centers with knowledge of tunnel construction and maintenance issues.
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	9/06


#2 Change

Check load stability on concrete tunnel liners initially lined with timber sets.
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	9/06


#3 Change  

Color code tunnel maps using CAD levels for detecting the smallest change in tunnel condition.

IT PROJECTS 

PROJECTS 

	Ongoing
	
	
	
	
	
	
	


#1 Project   

Use of the 3-D laser to map tunnels to establish a baseline that will be used to document changes in tunnel dimensions.    







	


	


Readiness – Business         IS                

	Ongoing
	
	
	
	
	
	
	


#2 Project   

Scan the existing in-depth tunnel reports    







	


	


Readiness – Business         IS                

	Ongoing
	
	
	
	
	
	
	


#3 Project   

The Bridge Data System Upgrade to add to existing system:  IS will code BDS to make tunnel map documents available in much the same way as the Bridge drawings are available. Developing specific security groups to control access
	


	


Readiness – Business         IS                

PROGRAM

Tunnel asset information is managed within the Bridge Management System (BMS), by the Bridge Program Unit in the Bridge Engineering Section of the Highway Division.  However, the district maintenance staff and Bridge Operations Unit share interests, roles, and responsibilities for the tunnel inventory which includes routine maintenance and inspection.  The Tunnel Oversight Committee is responsible for ensuring that in-depth inspections, stability analysis; routine and major maintenance is planned and implemented.
Data Storage

Pontis stores National Bridge Inventory (NBI) information.  This information describes the current inventory and also basic condition data, including tunnels.  Detailed consultant inspection reports, including tunnel maps are stored on the Bridge Management server.
Tunnel drawings are stored in BDS.  These drawings are used by inspectors, designers, and anyone else who needs to have detailed information on an individual tunnel.

Information

Pontis has analysis capabilities to predict deterioration rates and to optimize the management of the overall bridge inventory.  However, no similar capability exists for tunnels.
ASSESSMENT DETAIL

 Inventory 

· Repository – National Bridge Inventory (NBI) in PONTIS (records inventory and inspection data).  BDS contains design documents and construction drawings. The Bridge Management server contains the detailed consultant inspection reports, including tunnel maps. 
· Schedule - Condition data is updated on a regular 2 year cycle with inspectors continually re-inspecting the tunnels.  One tunnel is inspected yearly due to the condition of the timber liner.  Data is reported to FHWA twice each year, in April for the National Inventory submittal and in October for the local FHWA Division office update. 

· Location Desc. – Lat, Long, distance in a cardinal direction to a major intersection, and Highway and MP for all tunnels  
· Type – NBI data indicates tunnel types, and the length of the tunnel.
· Installation Date – Year built and year rehabilitated are NBI fields.
· Original Cost – Not available in a database. 
· Condition – A dual rating system is used. The NBI method is a numeric rating system used to give the tunnel an overall rating. The PONTIS rating system is a numeric system for each element of the tunnel.  
· Adequacy / Functionality – Yes, the vertical and horizontal clearance information is stored in the National Bridge Inventory.  

· Decommission Date – Not available, but knowledge of when new structures are put at a location is available so in some cases an approximate date could be derived from that.  
Inventory – Additional Activities, Comments & Suggestions of Improvement  

· Total costs for tunnel projects could be captured at time of construction, if a system to do so was put in place.  This would also simplify asset value reporting for the ODOT Annual Financial Report (CAFR). 

Analysis 

· Tools – PONTIS (implemented April 5, 2005) and the Bridge Needs Analysis Process. 

· Deterioration Rate – Yes –Life expectancy varies with environment, tunnel type, era of construction and traffic
· Depreciation Rate – See previous comments.  
· Maintenance Investment – Bridge Maintenance Crew expenditures are reported in TEAMS and tracked by the Bridge Section, but are not sufficiently detailed for use in PONTIS at this time.  
· Performance Measures – No - There are no specific tunnel performance measures at this time. 
Analysis – Additional Activities, Comments, & Suggestions of Improvement  
· PONTIS provides some analysis capabilities.  It can assist in developing a preservation policy, project bridge conditions into the future given various input scenarios and suggest work candidates.  This analysis capability is not currently provided for tunnels.
· The Bridge Section maintains electronic copies of historic submittals  of NBI data, currently as far back as 1997.
· The Bridge Needs Analysis Process provides the foundation for additional analysis of the proposed tunnel investment strategies.   
Reporting

· Annual NBI submittal each April
· STIP Evaluation Report

· 20-year Bridge Needs, updated every 10 year.

· OTIA III Reporting
· TransViewer Web Reports 

· Bridge Inspections

· Maintenance Recommendations

· Inspection Schedules  
Reporting – Additional Activities, Comments, & Suggestions for Improvement  
· Ad–hoc reporting functionality is not readily available to all staff that may need it.  There’s some data documented and Access databases or Excel spreadsheets residing on single PC’s.
· Increased staff access to other tools i.e., the Bridge Data System would be an improvement. 

· Data models must be developed to aid in reporting on ‘what if’ scenarios. 

 Integration

· Tunnel locations and tunnel data are provided to the GIS Unit and displayed spatially in TransGIS.  
· Bridge location data resides in ITIS (TransInfo).
· New ITIS table created for vertical clearance information for use by Motor Carrier.  This includes the 4 inch height buffer.  Bridge maintains clearance data and diagrams that do not include a buffer.  While vertical clearance is stored differently in two places, it is not redundant since it serves different purposes.
· Some integration with the Bridge Data System (BDS).
· Selected maintenance personnel can enter maintenance data directly into Pontis.  This shifts a task formerly done by bridge inspectors and results in more timely entry of bridge maintenance activities. 

Integration – Additional Activities, Comments, & Suggestions for Improvement  
· Investigate the integration of tunnel data stored outside of the BMS, such construction records, maintenance files, in-depth reports and (bid) cost data.
· Improve the accuracy and compatibility of tunnel location data. 
· Need increased coordination or data sharing with Motor Carrier. 

Optimization

· The development of the Bridge Data System.  

Optimization – Additional Activities, Comments, & Suggestions for Improvement  
· Employ consistent and standard methods for collecting location and restriction data. 
· Improve data sharing between Motor Carrier. 
· PONTIS will integrate with the FHWA’s AssetManager NT or PT.  

Contacts 

Jeff Swanstrom 
Senior Bridge Inspector
Bert Hartman 
Manager, Bridge Program Unit




Dawn Mach 

Bridge Planner & Financial Analyst


 
Bruce Johnson
State Bridge Engineer
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