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Bridge Inspection Basics
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Why? What? Who? When? How?

Specifications, 

Regulations, 

Publications



Why?

• Ensuring safety

• Protect public investment

• Enabling oversight and bridge inspection program support

• Maintain accurate bridge records and reports to owners

• Administering risk-based, data driven, performance management
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History of Bridge Inspection

• Federal Aid Highway Act of 1956

• Silver Bridge Collapse of 1967

5



National Bridge Inspection Standards

• CFR Part 650, Title 23, Subpart C – National Bridge Inspection Standards

• Minimum standards for the proper safety inspection and evaluation of 
bridges

• Federal regulations – “THE LAW”

• Revised and added to over the years to include regulations for:

• Culverts

• NSTM bridges

• Underwater inspections

• Scour vulnerable bridges
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2025 National Bridge Inventory Data

• 624,193 bridges on National Bridge Inventory

• State & Federal bridges over 20 feet

• 272,779 (44%) in Good Condition

• 309,729 (50%) in Fair Condition

• 41,685 (6%) in Poor Condition

• 23,314 (4%) in Pennsylvania

• 16,422 (2.6%) are NSTM

• 19,690 (3.2%) are Scour Critical
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SNBI

• Specifications for National Bridge 
Inventory (SNBI)

• Developed in coordination with NBIS 
regulation 

• Provides specifications for reporting data
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What Is Bridge Inspection?

• Accurate and thorough assessment of each bridge’s condition

• Visual, Physical and Advanced inspection methods

• Proper documentation and reporting of deficiencies

• Required data collection for asset management
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BIRM 

• Bridge Inspector’s Reference Manual 
(BIRM)

• FHWA manual on procedures and 
techniques for inspecting and evaluating 
bridges
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Publication 238

• PennDOT Bridge Safety Inspection Manual

• Policies and procedures for PA Bridge 
Inspection Program
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Bridge Components

• Roadside Hardware (Bridge Railing & Transition)

• Deck

• Joints

• Superstructure

• Bearings

• Substructure

• Culvert
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Bridge Condition Ratings
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Component Condition Rating

% When Using 

EA or LF

% When Using 

SF
Extent

< 15%< 2%
Isolated: Occurs in one or a few 

areas

15% to 35%2% to 10%
Some: More than isolated and less 

than widespread

> 35%> 10%
Widespread: Present in many 

separate areas of a component
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Defect Severity: Defect Extent:



Bridge Elements

• Quantitative condition assessment data collected during bridge inspections

• Includes bridge elements that make up bridge components

• Indicates severity and extent of defects
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Element #205: RC Column

Element #234: RC Pier Cap

Substructure Component



Element Condition States
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Component Condition Rating Example

• Deck Condition Rating Example – RC Bridge Deck (270’ L x 40’ W)
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Spalls > 1” deep along full 

length of expansion joint
Full width transverse cracks, 0.010” wide, 

spaced at 3’ to 5’ for full length of deck

Spalls up to 24” x 18” x >1” deep with exposed 

rebar (no section loss) and patched areas that 

are unsound (100 sq. ft. total area)

Spalls up to 24” x 12” x >1” deep with exposed 

rebar (no section loss) and patched areas that 

are unsound (130 sq. ft. total area)



Component Condition Rating Example
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Some Moderate Defects

Deck Component 

Condition Rating:

“5 – Fair”



Inspection Techniques

• Visual

• Using eyes to identify defects

• Physical

• Measuring tape – Measure size of defects

• Crack card – Measure width of cracks

• Hammer – Sound for delaminated concrete, remove spalls or rust/section loss

• Scour pole – Probing for scour and undermining

• Advanced

• Dye penetrate testing

• D-meter

• Magnetic particle testing
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Common Defects

• Concrete

• Cracking

• Delamination

• Spalling

• Exposed Rebar

• Steel

• Corrosion/Pack Rust

• Section Loss

• Fatigue Cracks
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Common Defects

• Leaking Joints

• Movement / Settlement

• Collision Damage

• Flood Debris
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Scour
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Other Data Collection

• Vertical Clearances

• Horizontal Clearances

• Waterway Features
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BMS3

• PennDOT Bridge Management System 3

• System for recording and storing bridge inventory and inspection data
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Inspection Report

• Inspection Summary

• BMS3 Inspection Forms

• Photographs

• Defect Sketches

• Waterway Sketches and Cross Sections

• Standard Inspection Forms and Templates
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Inspection Report
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Inspection Report

27



Inspection Report
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Maintenance Recommendations

• Inspectors recommend what maintenance should be performed during an 
inspection

• Maintenance recommendations have different priorities based on severity

Code Description Timeframe

0 Critical Immediate response Within 7 days

1 High Priority As soon as work can be scheduled Within 6 months

2 Priority Prioritize Routine inspection interval (24 mo.)

3 Schedule Add to scheduled work Add to schedule

4 Program Add to programmed work When funds are available

5 Routine Non-structural Routine program
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Load Rating Recommendation

• Inspectors recommend if a load rating analysis should be 
performed based on defects and changes in condition

• Bridges may need to be posted for a restricted weight limit 
based off load rating analysis

• Load raters use information collected during inspection to 
perform load rating
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Who Inspects Bridges?

• Bridge Owners 

• Consultants
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Inspector Qualifications

• Team Leader Qualifications

• 2-week FHWA bridge inspection training course

• Experience qualifications (one of the following)

• PE

• 5 years of experience

• Bachelors, FE, 2 years of experience

• Associates, 4 years of experience

• On-going refresher training

• Assistant Inspector Qualifications

• 2-week FHWA bridge inspection training course
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When Do We Perform Inspections?

Types of Bridge Inspections Inspection Interval

• Initial After construction

• Routine 24 or 48 months

• Underwater 6, 48, 24, or 72 months

• NSTM 6, 12 or 24 months

• Damage Following extreme event (collision)

• In-Depth

• Special 6 or 12 months

• Scour Monitoring

• Service
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How Do We Perform Bridge Inspections?

• Simplest Access:

• From Ground - Ladders

• In Waterway – Waders

• Special Access Equipment and Methods
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How?

• Underbridge Inspection (UBI) Unit – “Snooper”

Special Access Equipment
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How?

• Underbridge Platforms

Special Access Equipment
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How?

• Bucket Truck or Boom Lift

Special Access Equipment
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How?

• Boat or Bucket Boat

Special Access Equipment
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How?

• Tracker

Special Access Equipment
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How?

• Rope Access (SPRAT)

Special Access Equipment
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How?

• UAS (Drones)

Special Access Equipment

41



Conclusion

• Bridge inspection is essential for ensuring safety

• Allows owners to properly maintain and manage assets

• Condition documentation and data collection for owners and federal 
oversight
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Questions?

Feel free to reach out:

luke.hacker@mbakerintl.com


