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DEFINITIONS
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Structurally Deficient

� Deck, Superstructure, Substructure, or Culvert 
Condition Rating Equal to 4 or Less

� Term Used in Conjunction With Sufficiency 
Rating to Determine Eligibility for Federal 
Funding for Bridge Replacement 

� Term Is Not a Red Flag For a Bridge in Danger 
of Failing – It Merely Suggests That the Bridge 
Is in Need of Some Type of Repair (Condition 
Ratings Indicate Level of Deterioration)
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Sufficiency Rating

� Indicates Sufficiency of a Bridge To Remain in 
Service

� Calculated Using a Formula in FHWA’s Coding 
Guide

� Typically Calculated By Computer and Not 
Manually Using Data Collected During Bridge 
Inspections 

� 0 (deficient) � S.R. � 100 (sufficient)
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Sufficiency Rating
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Sufficiency Rating

� Structural Adequacy and Safety (55% of the Sufficiency 
Rating)

� Based on Condition Rating of Superstructure, 
Substructure, or Culvert

� Serviceability and Functional Obsolescence (30% of the 
Sufficiency Rating)

� Based on Condition Rating of Deck and Numerous Other 
Appraisal Ratings

� Essentiality for Public Use (15% of the Sufficiency Rating) 

� Special Reductions (13% of the Sufficiency Rating)
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Condition Ratings

� Describe Existing, In-Place Bridge Conditions 
As Compared to the As-Built Conditions

� Provide Overall Conditions of Bridge 
Component Rather Than Localized Deficiencies 

� “Structurally Deficient” is Derived from Condition 
Ratings
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Condition Ratings
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Appraisal Ratings

� Compare Design of Existing Bridge 
Components to Current Design 
Standards

� Include Items Such as Deck Geometry, 
Vertical Clearances, Alignment, etc. 

� “Functionally Obsolete” is Derived from 
Appraisal Ratings
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Appraisal Ratings
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Functionally Obsolete

� Appraisal Rating equal to 3 or less

� Does Not Indicate Structural Problems –
Only That the Bridge Does Not Meet 
Current Design Standards
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How Is All of This Information 
Used?

� Federal Funding
� A Structurally Deficient or Functionally 

Obsolete Bridge With a Sufficiency Rating
Less Than 50 Is Eligible For Replacement 
Funding

� A Bridge With a Sufficiency Rating Less 
Than 80 Is Eligible For Repair Funding
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How Is a Bridge Determined 
to Be Structurally Deficient?

� Bridge Safety Inspection
� “Structurally Deficient” Is Based on Existing 

Bridge Conditions – Must Be Observed in 
Field

� All Highway Bridges Must Be Inspected 
Once Every Two Years Per the National 
Bridge Inspection Standards (NBIS)
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Bridge Inspection Process

� Planning and Preparation (Including 
Access Plan)

� Field Inspection

� Completion of Condition and Appraisal 
Ratings Defined in FHWA Coding Guide

� Report Documenting Inspection Findings, 
Photographs, and Recommendations
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Bridge Inspection Access

� Hands-On Access

� Detailed Measurements Are Required To Determine the 
Severity of Defects Such as Fatigue Cracks and Section Loss

� Hands-On Inspection Is Required for Fracture-Critical Members

� A Variety of Access Methods Are Available

� Underbridge Inspection Cranes

� Aerial Lifts and Bucket Trucks

� Industrial Rope Access And Assisted Climbing

� Stages and Powered Climbers
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Bridge Inspection Access –
Underbridge Inspection Crane
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Bridge Inspection Access –
Aerial Lifts and Bucket Trucks
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Bridge Inspection Access –
Industrial Rope Access
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Bridge Inspection Access –
Assisted Climbing
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Bridge Inspection Access –
Stages & Powered Climbers



222/6/2008

Common Bridge Deficiencies 
That Affect Condition Ratings

� Steel Bridge Members

� Heavy Corrosion And Section Loss

� Fatigue Cracking

� Pack Rust

� Collision Damage

� Reinforced and Prestressed Concrete Bridge Members

� Delaminated Concrete

� Spalled Concrete With Exposed Rebar or Prestressing Strands

� Open Flexure, Shear, and Settlement Cracking
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Common Bridge Deficiencies 
That Affect Condition Ratings

� Existence of These Deficiencies Do Not Necessarily Make 
a Bridge Structurally Deficient, Nor Does the Term 
Structurally Deficient Indicate Imminent Bridge Failure –
Extent and Severity of the Deficiencies Must Be 
Considered

� Inspectors Use the FHWA Coding Guide to Determine 
Condition Ratings Based On Field Observations
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Condition Ratings
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Typical Bridge Inspection 
Tools

� Hand Tools Such as Hammers, Calipers, 
Scrapers, Wire Brushes, Folding Rules, 
and Measuring Tapes

� Non-Destructive Testing Such as Dye 
Penetrant, Magnetic Particle, and          
D-Meter
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Bridge Deficiencies –
Surface Rust/Minor Section Loss
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Bridge Deficiencies –
Advanced Section Loss
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Bridge Deficiencies –
Serious Section Loss
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Bridge Deficiencies –
Critical Section Loss
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Bridge Deficiencies –
Steel Cracks
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Bridge Deficiencies –
Pack Rust



322/6/2008

Bridge Deficiencies –
Collision Damage



332/6/2008

Bridge Deficiencies –
Concrete Spalling



342/6/2008

Bridge Deficiencies –
Prestressing Strand Loss And 
Open Cracks
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Conclusion

� Definition of Structurally Deficient Bridges

� Relationship of Terminology

� Structurally Deficient

� Sufficiency Rating

� Condition Rating

� Appraisal Rating

� Functionally Obsolete

� Determination of Structurally Deficient Bridges

� Bridge Inspection Process

� Bridge Deficiencies
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Questions?
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