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BRIDGE CONDIT IONS IN THE CMAP REGION  

 

1   Introduction  

 

Bridges provide important linkages that facilitate economic activity and overall 

regional mobility in Northeastern Illinois.  As a result, the physical condition of bridges 

is a vital consideration for system preservation in terms of both public safety and in 

regards to the programming of local, state and federal funds.  

 

The purpose of this report is to provide a description of system characteristics, and an 

overview of bridge conditions in the CMAP region. Since CMAP does not maintain 

staff for regional bridge inspection, it was necessary to download Illinois state-level 

data from the USDOT National Bridge Inventory (NBI).  CMAP staff extracted data for 

the CMAP region in order to develop a Microsoft Access database for analysis 

purposes, and to generate preliminary GIS applications.  This report is intended to offer 

background for the development of performance measures related to bridge conditions 

in the CMAP region. 

 

2   The National Bridge Inventory 

 

The National Bridge Inspection Standard (NBIS) and the associated National Bridge 

Inventory (NBI) was established as part of the Federal-Aid Highway Act of 1970, due 

in part to the national concerns raised by the 1967 collapse of the Silver Bridge that 

spanned the Ohio River between West Virginia and Ohio.  Today, the NBI is a FHWA 

maintained database that contains over 90 data items for approximately 600,000 

condition-rated bridges nationwide.  The individual states are required to report the 

information which includes data such as structure type, age, geometrics, and condition 

ratings and appraisals for bridges over 20 feet long that carry public roadways.   

 

The NBI is considered the worldôs most comprehensive database of bridge information 

and in particular, bridge condition ratings and deficiency status. The primary uses for 

the NBI database relate to the allocation of federal funding, by way of the Highway 

Bridge Replacement and Rehabilitation Program (HBRRP), and to provide data for the 

bi-annual USDOT Conditions and Performance Reports to Congress (C&P Reports).  

 

The NBI is publically available as an end of the year data report. As such, the NBI 

provides a snapshot perspective on bridge conditions and does not function as a ñreal-

timeò database.  The NBI also contains descriptive data items pertaining to bridge 

design characteristics which are presented at summary level.  As noted by the USDOT 

FY2008 Performance and Accountability Report, as with any dynamic national 

database, there are always issues regarding data use, data quality and coding 

consistency.   

 

The NBI is a primary source for national bridge condition data for the biannual C&P 

Report, which is intended to provide Congress with an objective national appraisal of 

the physical conditions and operational performance of the nationôs highways and 

bridges.  This report applies a similar perspective to the bridge conditions in the CMAP 

region. 

 

http://www.fhwa.dot.gov/bridge/nbi/ascii.cfm
http://www.dot.gov/par/2008/index.htm
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3   Regional Bridge System Characteristics 

 

Key data items discussed in the C&P Report relate to bridge ownership, year built, 

functional class of roadway carried, average daily traffic (ADT) carried, and with a 

particular focus on bridges that carry National Highway System (NHS) routes.  

 

3.1   Bridge Ownership 

 

The bridge owner data field (NBI data item 22) includes almost 30 owner agency 

categories, which are commonly collapsed into federal, state (DOT and other state 

agencies), local agencies (county, township, and municipal), and other owners 

(railroad, private, unclassified or unknown).   

 

Exhibit 1: Bridge Ownership Comparison  

 
  

 

 

As shown in Exhibit 1, bridge ownership trends in the CMAP region more closely 

resemble the national ownership pattern, with an approximate 50/50 split between state 

and local agency ownership.  Statewide, 68% of Illinois bridges are owned by local 

agencies while state agencies own only 31% of bridges in the state.  Since the owner 

agency retains responsibility for bridge conditions, even in the event that a secondary 

agency is contracted for maintenance, it is important to note that local agencies bear 

substantial responsibility in both the CMAP region as well as statewide.   

 

3.2   Age of Bridges 

 

The year built data field (NBI data item 27) indicates the year that bridge construction 

was completed.  The FY 2006 C&P Report identified 1964 as the average year built for 

all U.S. bridges.  Based on CMAP analysis of the Illinois portion of the NBI dataset, 

the average year built for Illinois was 1968, and 1964 for the CMAP region.  

Furthermore, as illustrated in Exhibit 2, the NBI indicates that 1,343 (41%) of bridges 

in the CMAP region were built between 1950 and 1970.   
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http://www.fhwa.dot.gov/policy/2006cpr/pdfs.htm
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Exhibit 2: Bridges by Year Built in the CMAP region by Decade 

 
  

A five year breakdown of bridge construction is shown in Exhibit 3. This table 

indicates that 21% (700) bridges in CMAP region were completed between 1958 and 

1962, which basically correlates to the bridge construction boom related to the 

development of Interstate Highway System.  During the same period, less than 10% of 

national and Illinois bridges were built.   

 

Exhibit 3: Bridges by Year Built 1958-1962 - Percentage of Bridges 

 
 

Generally speaking, bridge deck replacement is expected once a bridge reaches 40 to 50 

years of life.  Between 2008 and 2012, more than one in five bridges in the CMAP 

region will r each the critical age of 50 years.     

 

3.3   Functional Classification 

 

The functional class of inventory route data field (NBI data item 26) indicates the 

functional class of the roadway carried by bridges in the NBI database.  As shown in 

Exhibit 4, bridges that carry vital Interstate routes account for approximately 9% of 
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bridges across the nation and Illinois.  Based on CMAP analysis of the Illinois portion 

of the NBI dataset, 21% of the bridges in the CMAP region carry Interstate routes, and 

another 41% of regional bridges carry arterial routes, many of which are on the 

National Highway System (NHS).  The 62.4% of bridges in the CMAP region that 

carry high-level functional class interstate and arterial routes is approximately double 

the percentage for the nation (33.5%) and the state of Illinois (28.0%). 

 

Exhibit 4: NBI Functional Class of Roadway Carried 

Bridges Count by Functional System, 2 007 Bridge %  by Functional System, 2007  

Functional 
Classification  

Nation 
2007(1) 

Illinois 
2007(1) 

CMAP 
2007(2) 

Functional 
Classification  

Nation 
2007 (1) 

Illinois 
2007 (1) 

CMAP 
2007 (2) 

Interstate      56,110       2,239        690  Interstate 9.4% 8.6% 21.1% 

Other Arterial    144,271       5,050      1,352  Other Arterial 24.1% 19.4% 41.3% 

Collector    160,544       5,352        485  Collector 26.8% 20.6% 14.8% 

Local    238,852      13,371        747  Local 39.8% 51.4% 22.8% 

Total Bridges     599,777      26,012      3,274    

Sources: (1) FHWA summary tables, and (2) CMAP staff analysis.  

 

 

Another facet of functional class involves the urban and rural classification.  Rural 

roadways and bridges generally carry lower traffic volumes.  The higher traffic 

volumes carried on urban roadways and bridges tend to increase the overall rate of 

bridge deterioration, and tend to increase the likelihood for bridges to meet the criteria 

for functionally obsolete classifications.  As shown in Exhibit 5, more than 75% of 

national and Illinois bridges were classified as rural.  Statewide, 77.2% of Illinois 

bridges carry rural roadways, while 90% of the bridges in CMAP region carry high 

traffic volume urban roadways. 

 

Exhibit 5: Functional Class Rural/Urban Split. 

Bridges Count by Functional System, 2007  Bridge %  by Functional System, 2007  

Functional 
Classification  

Nation 
2007(1) 

Illinois 
2007(1) 

CMAP 
2007(2) 

Functional 
Classification  

Nation 
2007(1) 

Illinois 
2007(1) 

CMAP 
2007 (2) 

Rural  Rural  

Interstate 27,913 938 8 Interstate 4.7% 3.6% 0.2% 

Other Arterial 77,190 2,352 40 Other Arterial 12.9% 9.0% 1.2% 

Collector 144,847 4,539 84 Collector 24.2% 17.4% 2.6% 

Local 210,644 12,244 172 Local 35.1% 47.1% 5.2% 

Subtotal Rural  460,594 20,073 304 
Subtotal 

Rural  
76.8% 77.2% 9.3% 

Urban  Urban  

Interstate 28,197 1,301 682 Interstate 4.7% 5.0% 20.8% 

Other Arterial 67,081 2,698 1,312 Other Arterial 11.2% 10.4% 40.1% 

Collector 15,697 813 401 Collector 2.6% 3.1% 12.2% 

Local 28,208 1,127 575 Local 4.7% 4.3% 17.6% 

Subtotal Urban 139,183 5,939 2,970 Subtotal Urban 23.2% 22.8% 90.7% 

Total Bridges  599,777 26,012 3,274   

Sources: (1) FHWA summary tables, and (2) CMAP staff analysis. 
  

 

http://www.fhwa.dot.gov/bridge/britab.cfm
http://www.fhwa.dot.gov/bridge/britab.cfm
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3.4   National Highway System Bridges 

 

The highway system of inventory route field (NBI data item 104) indicates bridges that 

carry National Highway System (NHS) routes.  As shown in exhibit 6, bridges that 

carry NHS routes account for approximately 19% of national and 14% of Illinois 

bridges.  Based on CMAP analysis of the Illinois portion of the NBI dataset, 36% of the 

bridges in the CMAP region carry NHS routes, and about half of the CMAP regionôs 

NHS bridges are Interstate routes which are also the backbone of the Department of 

Defenseôs (DoD) STRAHNET system.  

 

Exhibit 6: Bridges that Carry NHS Routes 

 

 

 

 

 

 

The NHS consists of the Interstate system, principal arterials, intermodal connectors, 

and the Strategic Highway Network (STRAHNET) and its connectors.  According to 

the FY2006 C&P Report, while the NHS makes up only 4% of total U.S. mileage, the 

NHS carried more than 44% of total U.S. travel in 2004.  Although only about 20 % of 

all U.S. bridges carried NHS routes, these bridges had almost 50% of total deck area on 

all bridges, and carried more than 70% of total bridge traffic in 2004.  As a result, 

FHWA has emphasized bridges that carry the NHS with regards to national 

performance measures.  Frequently these performance measures are defined in terms of 

the number of deficient bridges, sometimes only in terms of structurally deficient 

bridges, and in some cases FHWA performance measures include reference to total 

bridge deck area and traffic volumes carried.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  NHS Bridges  All  Bridges  % NHS  

Nation  2007 116,145 599,766 19.4% 

Illinois  2007 3,627 25,998 14.0% 

CMAP 2007 1,196 3,274 36.5% 

http://www.fhwa.dot.gov/policy/2006cpr/pdfs.htm
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4   NBI  Bridge Condition Categories 

 

In the C&P Reports, bridge performance is usually discussed in terms of bridges that 

are ñdeficientò and bridges that are ñnot deficientò.  The NBI coding manual specifies 

criteria for two types of deficient bridges, either structurally deficient or functionally 

obsolete.  Bridges that do not meet either criteria are classified as bridges that are not 

deficient.  The NBI status data field contains the bridge condition rating.  

 

Bridge inspections are typically conducted on a bi-annual basis, with some fracture 

critical  bridges (bridge designs with non-redundant structural elements) inspected 

annually.  Also, FHWA may permit 4 year inspection cycles for some recently built and 

highly rated bridges.  Bridge owners are required to report inspection and condition 

information, annually at a minimum.  Condition ratings range from a low of 0 up to 9 

and are used to determine the final bridge condition status rating. 

 

4.1   Structurally Deficient Bridges 

 

The structurally deficient (SD) classification refers to bridges with one or more 

structural defects that require attention.  While a bridge classified as SD is the most 

severe condition, it does not necessarily mean that a bridge is unsafe. In some cases it 

may be required that SD bridges be posted for vehicle weight restrictions.  NBI criteria 

for a structurally deficient bridge classification are shown in Exhibit 7.  Additional 

information on appraisal rating codes is included in section 4.3.  

 

Exhibit 7: Criteria for Structurally Deficient Classification 
Source: FHWA FAPG 23 CFR 650, Subpart D Non-Regulatory Supplement 

A condition rating  of 4 or less for any of the 

following data items: 

 

 Item 58 Deck Rating, or 

 Item 59 Superstructure Rating, or 

 Item 60 Substructure Rating, or 

 Item 62 Culvert & Retaining Wall Rating 

Or a condition appraisal rating of 2 or less for 

any of the following data items: 

 

 Item 67 Structural Evaluation, or 

 Item 71 Waterway Adequacy 

 

 

A full listing of condition ratings as described in the NBI Coding manual is shown 

below: 
 

9  EXCELLENT CONDITION 

8  VERY GOOD CONDITION - no problems noted. 

7  GOOD CONDITION - some minor problems. 

6  SATISFACTORY CONDITION - structural elements show some minor deterioration. 

5  FAIR CONDITION - all primary structural elements are sound but may have minor section loss, 

cracking, spalling or scour. 

4  POOR CONDITION - advanced section loss, deterioration, spalling or scour. 

3  SERIOUS CONDITION - loss of section, deterioration, spalling or scour have seriously affected 

primary structural components. Local failures are possible. Fatigue cracks in steel or shear 

cracks in concrete may be present. 

2  CRITICAL CONDITION - advanced deterioration of primary structural elements. Fatigue cracks 

in steel or shear cracks in concrete may be present or scour may have removed substructure 

support. Unless closely monitored it may be necessary to close the bridge until corrective 

action is taken. 

http://www.fhwa.dot.gov/legsregs/directives/fapg/0650dsup.htm
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1 "IMMINENT" FAILURE CONDITION - major deterioration or section loss present in critical 

structural components or obvious vertical or horizontal movement affecting structure 

stability. Bridge is closed to traffic but corrective action may put back in light service. 

0  FAILED CONDITION - out of service - beyond corrective action. 
 

Exhibit 8 presents a graphic example of key factors affecting SD classification, and also 

provides examples of some of the most common types of deterioration that impact 

bridge condition. 
 

Exhibit 8: Key Factors for Classification as Structurally Deficient Bridge 
Source: GAO-08-1043, pg13, September 2008 

 
4.2   Functionally Obsolete Classification 

 

The functionally obsolete (FO) classification refers to bridges with existing geometric 

issues that do not meet current design criteria/standards based on current traffic 

demands.  While these bridges are considered deficient, a bridge classified as FO does 

not necessarily mean that a bridge is unsafe.  It is possible for a bridge to meet the 

criteria for both SD and FO, in which case the bridge condition is classified as the more 

serious structurally deficient condition. 

http://www.gao.gov/new.items/d081043.pdf
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Please note that as part of any highway or bridge design process, standard geometric 

design criteria/guidelines are typical.  However, even for bridges there may be specific 

geometric design variations or exceptions that are deemed to be desirable or necessary 

which are approved for the final design.  Some of these variations may actually trigger 

a functionally obsolete classification for a new bridge.  NBI criteria for a functionally 

obsolete bridge rating are shown in Exhibit 9. 
 

Exhibit 9: Criteria for Functionally Obsolete Classification 
Source: FHWA FAPG 23 CFR 650 Subpart D, Non-Regulatory Supplement 

A condition rating of  3 or less for any of the 

following data items: 

 Item 68 Deck Geometry Rating, or 

 Item 69 Underclearance Rating, or 

 Item 72 Approach Roadway Alignment Rating 

Or a condition appraisal rating of  3 or less for 

any of the following data items: 

 

 Item 67 Structural Evaluation, or 

 Item 71 Waterway Adequacy 

 

The same condition descriptions described in the previous section also apply to the 

functionally obsolete bridge classification. Additional detail regarding the appraisal 

rating descriptions will be included in section 4.3 Structural Evaluation. 
 

Exhibit10 provides a graphic example of key factors affecting FO classification, which 

also provides examples of some of the most common types of geometric and clearance 

issues related to the functionally obsolete classification. 
 

Exhibit 10: Key Factors for Classification as Functionally Obsolete Bridge Source: GAO-08-

1043, pg 15, September 2008

 
 

http://www.fhwa.dot.gov/legsregs/directives/fapg/0650dsup.htm
http://www.gao.gov/new.items/d081043.pdf
http://www.gao.gov/new.items/d081043.pdf

