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DEFINITIONS




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 iIn Need of Some Type of Repair (Condition
Ratings Indicate Level of Deterioration)

2/6/2008




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

O (deficient) S.R. 100 (sufficient)
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T
“” Sufficiency Rating

STRUCTURAL ADEQUACY
AND SAFETY

Sy = 55% Max.

Suparstructure
Substructure
Culverts
Inventory Rating

2. SERVICEABILITY AND -
FUNCTIONAL OBSOLESCENCE

Sz ESSENTIALITY FOR
PUBLIC USE

Lanes on Structure
Average Daily Traffic Sa = 15% Max.
Appr. Rdwy. Width
Structure Type, Main
Bridge Rdwy. Width 19 Detour Length
VC over deck 29 Average Daily Traffic
Deck Condition 100 STRAHNET Nighway
Structural Evaluation Designation

68 Deck Geometry
Underclearances
Waterway Adequacy
Appr. Rdwy. Align.
STRAHNET Highway
Designation

4. SPECIAL REDUCTIONS SUFFICIENCY RATING = S, + S, + Sa - S,

= 13% Max. Sufficiency Rating shall not be
less than 0% nor greater than 100%

Detour Length
Traffic Safaty Features
Structure Type, Main
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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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l“”” Condition Ratings
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Description

NOT APPLICABLE

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, spailing or
scour.

SERIQUS 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.

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.

"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.

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




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

Description

Not applicable
Superior to present desirable criteria

Equal to present desirable criteria

Better than present minimum criteria

Equal to present minimum criteria »

Somewhat better than minimum adequacy to tolerate being Teft
in place as is : _

Meets minimum tolerable limits to be left in place as 1is

Basically intolerable requiring high priority of corrective
action

Basically intolerable requiring high priority of replacement

This value of rating code not used

Bridge closed
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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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.||HH| 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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.||HH| How Is a Bridge Determined
to Be Structurally Deficient?

Bridge Safety Inspection

“Structurally Deficient” Is Based on EXxisting
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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m 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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I
“” 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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-||HH| Bridge Inspection Access —
Underbridge Inspection Crane
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-||HH| Bridge Inspection Access —

Aerial Lifts and Bucket Trucks
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-||HH| Bridge Inspection Access —
Industrial Rope Access
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-||HH| Bridge Inspection Access —
Assisted Climbing
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-||HH| Bridge Inspection Access —
Stages & Powered Climbers
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.||I\H| 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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..lIH”” Condition Ratings




-|||\H| 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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'l
Il“” Bridge Deficiencies —
Surface Rust/Minor Section Loss
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-||HH| Bridge Deficiencies —

Advanced Section Loss
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-||HH| Bridge Deficiencies —
Serious Section Loss
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-||HH| Bridge Deficiencies —

Critical Section Loss
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-||HH| Bridge Deficiencies —

Steel Cracks
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-||HH| Bridge Deficiencies —

Pack Rust
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-||HH| Bridge Deficiencies —
Collision Damage
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-||HH| Bridge Deficiencies —
Concrete Spalling
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"I|m| Bridge Deficiencies —
Prestressing Strand Loss And
Open Cracks
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Conclusion
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Questions?
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