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BRIDGE CONDIT IONS IN THE CMAP REGION

1 Introduction

Bridges provide important linkagéisatfacilitate economic activity analverall
regionalmobility in Northeastern IllinoisAs a result, e physicalcondition of bridges
is avital consideration for systepreservationn terms ofboth public safety anish
regardgo theprogramming blocal, state and federal fusd

The purpose of this report is to provide a descriptiosystemcharacteristicsandan
overview ofbridgeconditionsin the CMAP region SinceCMAP does not maintain

staff for regional bridge inspectipih was necessary wownloadillinois statelevel

data from the USDONational Bridge Inventory (NBI) CMAP staff extracteddata for
the CMAP regiorin order to develop Microsoft Access database for analysis
purposesandto generat@reliminary GlSapplications.This report is intended to offer
background for the devagdment of performance measures related to bridge conditions
in the CMAP region.

2 The National Bridge Inventory

The National Bridge Ispection StandardNBIS) and theassociated National Bridge
Inventory(NBI) was establisheds part of thé-ederalAid Highway Act of 197Qdue

in part to the national concerns raised by the X@@apse of the Silver Bridgiat
spannedhe Ohio River between West Virginia and Qhitoday, he NBI is a FHWA
maintaineddatabasé¢hatcontairs over 90 data items for approximately 600,000
conditionratedbridges nationwide. The individual states are required to report the
information which includes data suakstructure type, age, geometrics, and condition
ratingsand appraisalfor bridgesover 20 feet long that carry public roadways

The NBI is considered the wor |l éhforsnationost ¢ omp
and in particular, bridgeondition ratings and deficiency statiifie primaryuses for

theNBI database relate to the alltica of federalfunding by way of the Highway

Bridge Replacement and Rehabilitati®nogram(HBRRP), andto provide data for the
bi-annualUSDOT Conditionsand Performance Reports @ongres{C&P Reports)

The NBI ispublically available as an end tfe year data repors such, the NBI

provides a snapshot perspective on bridge condiiodsdoes ndunctiona s a- fir e al
t i meo dThe NBbadss aontaindescriptive data items pertaininglindge
designcharacteristicsvhich are pesentecaitsunmarylevel. As noted by the USDOT
FY2008Performance and Accouattility Report, as with any dynamic national

databasgthere are alwayssues regardindata usegataquality and coding

consistency.

The NBI is a primary source for national bridge conditlatafor the biannualC&P
Report which isintended to provide Congress with an objectimionalapprasal of
the physical conditions araperational performance bfh e n highwags andl s
bridges. This report appka similarperspective tohe bridgeconditions n theCMAP
region.

Bridge Conditions in the CMAP Region a52007 1


http://www.fhwa.dot.gov/bridge/nbi/ascii.cfm
http://www.dot.gov/par/2008/index.htm

3 Regional Bridge SystemCharacteristics

Key data items discussed in t6&P Reportrelate tobridge ownershipyear builg
functionalclass of roadway carriedyerage daily trafficADT) carried,andwith a
particular focus omridges that carry National Highway System (NHS) routes.

3.1 Bridge Ownership

Thebridgeownerdata field Bl data item 22)ncludesalmost 30 owneagency
categoriesyhich are commonly collapsed intederal state (DOT and other state
agencies)localagenciegcounty,township,andmunicipal), andotherowners
(railroad private, unclassified or unknown).

Exhibit 1: Bridge OwrershipComparison

CMAP lllinois Nation

As shown in Exhibitl, bridge ownershiprendsin the CMAP regionmore closely
resembldahe national ownershipattern with anapproximate 50 splitbetweerstate
andlocalagency ownership. Statewide, 68% of lllinois bridges are ownéachy
agencies whilstateagencies own onl$1%of bridges in the state. Since thener
agency retains responsibility for bridge conditiomgenin the event thaa secondary
agency is contracted for maintenance, it is important to note that localesjesar
substantiatesponsibility inboththe CMAP regionas well as statewide

3.2 Aqge of Bridges

Theyear builtdaa field (NBI dataitem 27 indicates the yeahatbridge construction
was completed. ThieY 2006C&P Reportidentified 1964 aghe averaggear builtfor
all U.S. bridges. Based on CMAP analysis of the lllinois portion of the NBI dataset
the averageear builtfor Illinois was 1968, and964for the CMAP region.
Furthermore, siillustrated in Exhibit 2, the NBhdicatesthat 1,343 (41%) of bridges
in the CMAP regionwere built between 1950 and 1970.
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Exhibit 2: Bridgedby Year Builtin the CMAPregion by Decade
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A five year breakdown of bridge constructisrshown in Exhibit 3. This table
indicates that 21%700)bridges inCMAP regionwere completed between 1958 and
1962, which basically correlates to the bridge construction boom related to the
development of lrerstate Highway System. During the same petess than 10% of
national and lllinois bridgewerebuilt.

Exhibit 3: Bridgedy YearBuilt 19581962- Percentage of Bridges
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Generally speaking, bridge deck replacement is expected once a bridgesré@ddo 50
years of life. Between 2008 and 201&ore tharone in five bridgesn the CMAP
regionwill reachthe critical ageof 50 years

3.3 Functional Classification

Thefunctional class of inventory routiata field (NBI data item@) indicates the
functional class of the roadway carrieyg bridges in the NBI databaseAs shown in
Exhibit 4, bridges that carry vital Interstate routes account for approximately 9% of
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bridges across the nation and IllinoBased on CMAP analysis of tii&nois portion

of the NBI datase®1% of the bridges in theMAP regioncarry Interstate routeand
another 41% of regiai bridges carry arterial routesiany of which are on the

National Highway SysterfNHS). The 62.4% of bridges in the CMAP regitirat

carry highlevel 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 Nation lllinois CMAP Functional Nation | lllinois CMAP
Classification 2007 2007 20072 Classification 2007 (v | 2007 (1) | 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 theanandrural classification. Rural
roadways and bridgegenerally carry lower traffic volumes. The higher traffic
volumes carried on urban roadways and bridges tend to increase the overall rate of
bridge deteriorationandtend to increasthe likelihoodfor bridges to meet the criteria
for functionally obsolee classificatiors. As shown in Exhibit 5, more than 75% of
natioral andlllinois bridgeswere classified as ruraStatewide 77.2% ofillinois
bridgescarryrural roadways, whil®0% of the bridgesy CMAP regioncarryhigh

traffic volumeurbanroadways.

Exhibit 5: Functional Class Rural/Urban Split.

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

Functional Nation lllinois CMAP Functional Nation lllinois | CMAP
Classification 2007 2007@) 20072 Classification 2007@) 2007@) | 2007
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 S‘;f:}f’;f" 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
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3.4 National Highway SysterBridges

Thehighway system of inventory rodteld (NBI data item 104) indicates bridges that
carry National Highway System (NHS) routes. As showexhibit 6, bridges that

carry NHS routes account for approximately 18Phationaland14% of Illinois

bridges. Based on CMAP analysis of the lllinois portion of the NBI dataset, 36% of the
bridges in theCMAP regioncarry NHS routesandabout half othe CMAPr e gi on o0 s
NHS bridgesare Interstate routes which aiso the bekboneof the Department of

Deferse g(BoD) STRAHNET system

Exhibit 6: Bridges that Carry NHS Routes

NHS Bridges All Bridges % NHS
Nation 2007 116,145 599,766 19.4%
lllinois 2007 3,627 25,998 14.0%
CMAP 2007 1,196 3,274 36.5%

The NHSconsists of the Interstate system, principal arteriaiermodal connectors,

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

the FY2006 C&P Reportwhile the NHSmakes up only 4% of total.B. mileage, the

NHS carried more than 44% of total U.S. travel in 2004. Althoughainbyt20 % 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%otal 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 onleims of structurally deficient

bridges, and in some cases FHWA performance measures include reference to total
bridge deck area and traffic volumes carried.
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4 NBI Bridge Condition Categories

In the C&P Reports bridge performancis usuallydiscussedn terms oforidges that
areiide f i c i ebndges that ar@hot deficien. The NBIcoding manuaspecifies
criteria for two types ofleficient bridgeseitherstructurally deficienor functionally
obsolete Bridges that do not meet either criteria are classified as bridgeare not
deficient The NBIstatusdatafield contains the bridge condition rating.

Bridgeinspections are typically conducted on &bnual basisyith somefracture
critical bridges (bridge designs with neredundanstructural elementshspected
annually. Also, FHWA may permit year inspection cycles feome recently builand
highly rated bridgesBridge ownersare required toeport nspection and condition
information anntwally at a minimum Condition ratingsange from a low of O up to 9
and are used to determine the final bridge condgtatusrating.

4.1 StructurallyDeficientBridges

Thestructurally deficien{SD) classificatiorrefers tobridges withoneor more
structural defects that require attentiofthile abridge classified as SD the most
severecondition,it doesnot necessarilynean that a bridge ismsafe In some cases it
may be required that SD bridgespmesedfor vehicle weight restrictionsNBI criteria
for astructurally deficienbridgeclassificationare shown in Exhibit 7 Additional
information on appraisal rating codes is included in section 4.3.

Exhibit 7: Criteria forStructurallyDeficientClassification
SourceFHWA FAPG 23 CFR550, Subpart DNon-Regulatory Supplement
A condition rating of 4 or less for any of the Or aconditionappraisalating of 2 or less for

following data items any of the following data items:
e Item 58 Deck Rating, or e Item 67 Structural Evaluation, or
e ltem 59 Superstructure Ratingr e ltem 71 Waterway Adequacy

¢ ltem 60 Substructure Rating, or
e ltem 62 Culvert & Retaining Wall Rating

A full listing of conditionratingsasdescribed inie NBI Coding manual is shown
below:

EXCELLENT CONDITION

VERY GOOD CONDITION- no problems noted.

GOOD CONDITION- some minor problems.

SATISFACTORY CONDITION- structural elements show some minor deterioration.

FAIR CONDITION - all primary structural elements are sound but may have minor section loss,
cracking, spalling or scour.

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

SERIOUS CONDITION- loss of section, deterioration, diyrgg 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. Fatiguésr

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.

(62> RN eol{e]

w b
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1 "IMMINENT" FAILURE CONDITION - major deterioratiomr 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 pesentsa graphic example ddeyfactors affecting SD classificatioandalso
provides examples of some of the most common types of deterioration that impact
bridge condition.

Exhibit 8: Key Factor$or Classification astructurallyDeficientBridge
Source GAO-08-1043, pgl3 September 2008

Figure 1: Key Factors That May Contribute to a Bridge's Classification as Structurally Deficient

Superstructure Dack

Physical condition of structural members, including cracking, Concrete deck—cracking, scaling, spalling. leaching, chiorids

deterioration, and saction loss. contamination, Egll‘:c:lhﬁ.anfllehmhaibn. and full or partial depth falures.
Steel grid decks—oroken welds, broken grids, and section loss of grid.

Timber decks—:splitting, crushing, fastener faiurs, end rofting.
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Substructure Owerall structural evaluation

Ehfig condition of piers, abutments, pies, and footings with Structural evaluation rating is based upon average daily traffic
visible signe of cracking, section loss, ssttlement, misalignment, using the bridge, koad level that the structure can safely support,
scour, colision damage, and corrosion. suparstructure condition, and substructurs condtion.

Eoura: GAD.

4.2 FunctionallyObsoleteClassification

Thefunctionally obsolet¢FO) classificatiornrefers tobridges withexistinggeometric
issues that do not meairrentdesigncriteriaktandardased orturrenttraffic

demands While these bridges are considered deficient, a bitigpsified a$-O does
not necessarily mean that a bridge is unséfes possilte for a bridge to meet the
criteria for both SD and FO, in which case thiglgeconditionis classified as the more
serious sucturallydeficientcondition.
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Please note that as part of any highway or bridge design pretasirdgeometric
design crieriaguidelinesaretypical. However, even for bridges there may be specific
geometric design variations or exceptions thatdeemed to be desirable or necessary
which areapproved for the final desigriSome of these variationsay actually trigger

a functionally obsolete classification for a new briddéBI criteria for afunctionally
obsolete bridge rating are shown in Exhibit 9.

Exhibit 9: Criteria forFunctionallyObsoleteClassification
SourceFHWA FAPG 23 CFR 650 Subpart, Non-Requlatory Supplement

A condition rating of3 or less for any of the Or aconditionappraisatating of 3 or less for
following data items: any of the following data items:
¢ ltem 68 Deck Geometry Rating, or
¢ ltem 69 UndercleararcRating, or e Item 67 Structural Evaluation, or
e ltem 72 Approach Roadway AlignmeRating e Item 71 Waterway Adequacy

The same condition descriptiodescribed in the previous section also apply to the
functionally obsoletdéridge classification. Additional detail regarding the appraisal
rating descriptions will be included in sectiér8 Structural Evaluation

Exhibit10 provides a graphic examplekafy factors affecting FO classification, which
also provides examples of some of the most common typg=oofietric and clearance
issues related to the functionally obsolete classification.

Exhibit 10: Key Factors for Classification &snctionallyObsoleteBridge source Gao-08-
1043, pg 15 September 2008
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