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The hole developed on a 
Fremont Bridge ramp. Full depth 
deck failure of the roadway 
can be expensive for both 
maintenance and replacement. 
Photograph by Jeremy Kappers 
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ABBREVIATIONS AND DEFINITIONS 

Distressed Bridge - A bridge condition rating used by the Oregon Department of 
Transportation to indicate that the bridge has been identified as either structurally deficient or as 
having other deficiencies. A classification of "distressed bridge" does not imply that the bridge is 
unsafe. 

Functionally Obsolete (FO) - A bridge assessment rating used by the Federal Highway 
Administration to indicate that a bridge does not meet current (primarily geometric) standards. 
The rating is based on bridge inspection appraisal ratings. Functionally obsolete bridges are those 
that do not have adequate lane widths, shoulder widths, vertical clearances, or design loads to 
serve traffic demand. This definition also includes bridges that may be occasionally flooded. 

Key Performance Measure (KPM) - A measure used to evaluate the progress of an 
organization in managing to a particular goal. 

Major Bridge Maintenance (MBM) - One of three funding approaches the Bridge 
Program uses to manage the bridge system. The MBM program typically addresses smaller scale 
bridge preservation needs and emergency bridge repairs that are outside the scope of work that 
can be accomplished by an ODOT district. 

National Bridge Inventory (NBI) - The aggregation of structure inventory and appraisal 
data collected to fulfill the requirements of the federal National Bridge Inspection Standards 
(NBIS). 

National Bridge Inspection Standards {NBIS)- Federal regulations establishing 
requirements for inspection procedures, frequency of inspections, qualifications of personnel, 
inspection reports, and preparation and maintenance of a state bridge inventory. The NBIS apply 
to all structures defined as bridges located on all public roads 

National Highway System (NHS)-The National Highway System comprises 
approximately 225,000 miles of roadway nationwide, including the Interstate Highway System 
as well as other roads designated as important to the nation's economy, defense, and intermodal 
mobility. The NHS was developed by the United States Department of Transportation in 
cooperation with the states, local officials and metropolitan planning organizations. Congress 
approved the NHS in 1994. National Tunnel Inspection Standards (NTIS) - Federal Highway 
Administration guidelines for the inventory, inspection and load rating of tunnels. 

Non-National Highway System (NNHS)- Routes not designated as part of the NHS. 

Other Deficiencies (OD)-A bridge condition rating used by the Oregon Department of 
Transportation to indicate that a bridge has identified needs in one or more of nine factors and 
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Types of ODs include: Rail = Bridge Rail
 LC = Load Capacity
 LSL = Low Service Life
 MB = Movable Bridge
 DG = Other Geometric Clearances (Deck Geometry)
 Paint = Paint
 Scour = Scour
 TS = Timber Structures (Substructure)
 VC = Vertical Clearance

 

 – VG = Very Good
       GD = Good
       FR = Fair
       PR = Poor
       VP = Very Poor



Adapted from “Why 
America’s Bridges 
are Crumbling,” by 
K.F. Dunker and B. 
G. Rabbat, 1993, 
March, Scientifi c 
American, 268, no. 3, 
p. 69. Permission for 
use courtesy of Jana 
Brenning, illustrator. 



Superstructure: supports the 
deck; distributes loads to the 
substructure.

Deck: carries the roadway 
surface; distributes loads to 
the superstructure. 

Substructure: supports the 
superstructure and distributes 
loads to the ground.

NBI Component

• 

• 

• 

• 

NBI Rating Condition Rating Description

Bridge condition rating description.
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►
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The hole developed on a Fremont 
Bridge ramp. Full depth deck 
failure of the roadway can be 
expensive for both maintenance 
and replacement. Photograph by 
Jeremy Kappers, Regioin 1 Bridge 
Maintenace Specialist. 



Fremont Bridge with 
one of the largest 
deck surface area 
and also paint 
surface area. 



Yaquina Bridge, preservation 
of steel structure in coastal 
environment is important to 
prolong their design life. 



Coos Bay Bridge, coastal bridges 
are particularly susceptible to 
accelerated corrosion from airborne 
oceanic salts and wildlife waste 
deposits that contain salts. 



“ 

” 

Deck deterioration can include 
cracking, scaling and surface spalling 
which result in safety concerns, and 
increased wear and tear on vehicles 
that use the bridge. 

Superstructure deterioration can 
include corrosion, cracking, and fatigue 
damage for steel bridges. 



Substructure deterioration can 
include damage from high water 
events and can result in the need to 
replace the bridge. 



Characteristics of distressed bridges. 

DISTRESSED 
BRIDGES

SD: Structurally Defi cient Deteriorated condition of deck, 
(FHWA) substructure or superstructure

Freight mobility needs: Load OD: Other Defi ciencies capacity, vertical clearance, (ODOT) geometric clearance

Bridge safety needs: Scour 
and rail defi ciencies

Serviceability needs: Painting, 
cathodic protection, movable 
bridge repairs, low service life
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The graph above shows a large number of bridges built in 1950s and 1960s that are now 60 plus years old 
and most of them have exceeded their design life. Although operating in fair condition, they will eventually 
move to poor condition if not maintained or replaced. 



  ODOT Region Map. 

                 
           

 (bridge count) 

ODOT bridge conditions by count. Bridge total count by region is R1 - 522 | R2 -
1,018 | R3 - 464 | R4 - 291| R5 - 476. 



(bridge deck area: millions of ft2) 

ODOT bridge conditions by millions of square feet of deck area. Note that Region 1, which 
includes the Portland Metro area, includes the greatest quantity by bridge deck area. 

(bridge deck area: millions of ft2) 
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Good=4.77 mil ft2, Fair=31.28 mil ft2, Poor is 0.55 mil ft2 
The total bridge condition statewide deck area is 36.6 mil ft : 

https://Fair=31.28
https://Good=4.77


(*seven new bridges and nine bridge replacements) 

Cyclic Preventative Replacement or Maintenance Maintenance Major Rehabilitation Needs Needs Needs 
New Bridges 

More than twice as many bridges had deteriorating conditions than bridges 
with improving conditions. 

The ten year chart shows percent of good bridges continuing to move to fair condition 
due to aging inventory. If more bridges are not maintained or replaced, the poor 
inventory will continue to increase and put stress on the transportation system. 



Superstructure: supports the 
deck; distributes loads to the 
substructure.

Deck: carries the roadway 
surface; distributes loads to 
the superstructure. 

Substructure: supports the 
superstructure and distributes 
loads to the ground.

The yearly average NBI value (minimum of deck, superstructure and substructure) 
for all bridges has declined since 2010.



The graph indicates that averages of all three NBI components that indicate bridge conditions 
have trended downward from 2010-2022, however, it is important to note that substructure 
decline is steeper than others. When a bridge has a poor substructure, it is generally more 
cost-effective to replace than to maintain it. Poor substructure condition leads to bridge 
postings and potentially closures, if not replaced. 



        
    

1. Percent of NHS bridges by deck area 
classified as in good condition 

        2. Percent of NHS bridges by deck area 
          

     

classified as in poor condition

State of Oregon National Highway System. 



(percentage of deck area) 

2-Year Target 4-Year Target 
Good: 11% | Poor: 1.8% Good: 9% | Poor: 3% 

ODOT has a large 
inventory of aging 
bridges, as a result, 
more bridges are likely 
to transition to poor 
condition in the future.

 (by deck area) 



2022  Western  States  NHS  Conditions  (by  deck  area) 
 .0. State  % Good     % Fair   % Poor 

Oregon  13.2  85.3 1.5 

Idaho 24.1 72.7 3.2 

Washington 36.2 55.6 8.2 

Nevada 48.7 50.4 1.0 

Arizona 58.6 40.4 1.0 

Utah 26.6 73.0 0.5 

California 47.7 47.3 5.1 



► Funding
Major Bridge Maintenance ► Accomplishments

► Repair of Older Bridges
► Timber Substructure

► Preserving Oregon’s Big Bridges
► Painted Steel Bridges
► Preserving High-Volume Bridge Decks

► Interstate 5 Seismic Mitigation Planning
Seismic Program Status ► Design Underway for Center St. Bridge

► Southern Oregon Seismic Project Progress

Bridge Preservation

► History
Bridge Load Rating ► Basics

► SHVs and EVs

Oscar the oscillator, largest of its 
kind put in to action for seismic 
retrofi t of the Abernethy Bridge.

Recently completed Scottsburg 
Bridge addresses safety concerns. 
Photo by Bob Grubbs.



Typical Distresses Addressed by MBM 

Failed Deck. Damaged Bridge Joint. 

Distressed Timber. 

► 

► 

► 

Frozen Bearing. 





(Programmed as of 09/20/22) 

2021 annual funding distribution by project type, with about $3 million for deck seals/overlays, 
$2 million for ACP, and $1.25 million each for deck and timber repairs. 

► 

► 

►

► 



Elk Creek, replacement of damaged deck.

Elk Creek, partial deck 
replacement work.

Elk Creek, fi nished deck repair.



Timber substructure

The horizontal axis is the 
decade of construction and the 
vertical axis is the number of 
bridges constructed during that 
decade. About 67% of the total 
timber bridges were built in 
the 1950s and the 1960s and 
have exceeded their 50 year 
design life, requiring regular 
maintenance to be operational.



An ODOT contractor constructed a containment on the west end of the St. 
John’s Bridge to access the concrete piers. When damaged concrete is 
widespread on a big bridge, concrete repairs can rise from maintenance to 
preservation work. Photo by Mats Halvardson.



Cormorants nesting 
on the Astoria-Megler 
Bridge add salt-rich 
waste to the surface, 
accelerating corrosion. 
Photo by ODOT Photo 
Video Services.



Total project costs for all work on the Astoria-Megler Bridge over $100k since 2007. 
 Projects on the Astoria-Megler Year   Cost 

Paint Washington Trusses 2009  16,850,000
Steel Repairs 2009   170,000 
Solar Navigation Lights 2011   900,000 
Paint Main Truss Phase 1 2012  11,160,000 
Channel Protection (Timber) 2013   120,000
Paint Main Truss Phase 2 2016  17,560,000 
Paint Deck Trusses 2017   24,320,000
Astoria End Concrete Deck Overlay 2024   19,470,000 

This table shows each project on the Astoria-Megler 
bridge with a project cost over $100,000 since 2007. 



        Excerpt from 1972 paper on Portland Area Bridge Decks 

     
   

   
    

   

Coring a bridge deck to 
determine chloride levels. 
This enables better decision-
making for future overlays. 
Photo by James Garrard. 



One of the investment alternatives evaluated for the I-5. 



*Several bridges have been removed from the program after the fi eld scoping or 
the preliminary design confi rmed no need for seismic improvements. 





Abernethy Bridge.



 The new Scottsburg Bridge open to traffi c.



Bent strengthening using buckling restraint bracing (BRB) on Southern Oregon 
Seismic Bridge Retrofi t Project. Photo by Bob Grubbs



The status of the local agency work is provided below. 
 Complete Underway Scheduled 

Clackamas Benton Coos 
Clatsop Columbia Curry 
Lane Deschutes Hood River 
Lincoln Douglas Josephine 
Linn Jackson Klamath 

Multnomah Jeff erson Marion 

Tillamook Polk 
Washington 

Sherman 
Wasco 
Yamhill 



 Local Agency Seismic Resilience - ODOT Support Schedule. 



An early delivery truck with two axles. 

An early freight truck with just three axles. 

► 

►

►

►





Specialized Hauling Vehicles. (SHV)

This illustration shows how a short vehicle with closely spaced axles can produce higher load effects 
on bridges compared to a longer vehicle of the same weight that has the axles farther apart.



Firetruck. (Emergency Vehicle) 



► 
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► 
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An example of a load posting 
sign for when only SHVs need 
to be restricted.

An example of a load posting sign 
for when all legal vehicles, including 
SHVs, need to be restricted.







Oneonta Tunnel Prior to Eagle Creek Fire.

Oneonta Tunnel during the Eagle Creek Fire.

Oneonta Tunnel after 2017 Eagle Creek Fire.

Oneonta Tunnel after 2017 Eagle Creek Fire.



Oneonta Tunnel after reopening
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 (based on 2022 FHWA submittal of NTI data)

  
 22 73.5 09103 Vista Ridge Tunnel, Hwy 47 EB 1969 1002 Reinforced Good ODOT

        Concrete  

1  22  73.6 9103B Vista Ridge Tunnel, Hwy 47 WB 1970 1048 Reinforced Good ODOT
        Concrete 

1  23 41.2 04555 Tooth Rock Tunnel, Hwy 2 EB 1936 827 Reinforced  Fair ODOT
        Concrete   

1  23 20.2 20318 Oneonta Tunnel (Bike/Ped),  2008 115 Shotcrete Newly ODOT 
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More information is available online through the 2022 Interactive Bridge Condition Report. 
https://www.oregon.gov/odot/Bridge/Pages/BCR.aspx 

The report includes detailed bridge condition information by region, county, district and route 
with tables and an interactive map. The front page of the report is shown above. 

https://www.oregon.gov/odot/Bridge/Pages/BCR.aspx
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