
2024
SPRING 
CONVENTION

ICRI.ORG
APRIL 21-24, 2024



ICRI.ORG
APRIL 21-24, 2024

The challenges facing our transportation infrastructure must be met with a rigorous, 
proactive approach to evaluate in-service conditions and develop optimal preservation and 
rehabilitation programs. To cost-effectively re-build, rehabilitate, or simply maintain these in-
use systems, an inspection approach must consider the uniqueness of each system’s 
construction and exposure.

Investigation 
and Repair of 
Concrete 
Bridge Decks
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Outline

Introduction

Basic Inspection Framework

Advanced/In-depth Inspections

Service Life Modeling and LCCA

Case Study – Recent Trends in Bridge Rehabilitation 
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New Construction
Material selection and detailing to achieve 

target service life (50, 75, 100+ years…)

Corrosion Resistant Reinforcement (e.g., alloyed 
and/or coated steels or non-ferrous rebar)

Sacrificial Wearing Course, Material Type, 
Maintenance Plans

FHWA 2012
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Existing Structures
“Modern” In-service Bridges: Appropriately 

timed investigations to prescribe preservation vs. 
repair measures.
“Vintage” In-service Bridges: Understanding 

of previous repairs, changes in exposure, and 
associated performance to cost-effectively 
determine rehabilitation vs. replacement.
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Inspection Considerations

 Temporary Lane Closures Weather  Rush-Hour Restrictions
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National Bridge Inspection 
Standards (NBIS) Framework

• Visual Inspection 
and Conventional 
Sounding

• “Condition State” 
Documentation

• Wearing Surface, 
Superstructure, 
Substructure
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Typical NBIS Inspection 
Report



ICRI.ORG
APRIL 21-24, 2024

Repair Methodology
Maintenance
Surface and Crack Sealers
Local Concrete Patching

Rehabilitation
Overlays (Concrete or Asphalt)
Cathodic Protection

Deck Replacement
Other Considerations
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DOT Guidance
IDOT – BCR Procedures & Practices
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DOT Guidance
NyDOT – Bridge Deck Evaluation Manual
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Nondestructive Evaluation 
(NDE)

• Ground Penetrating 
Radar

• Corrosion Assessment 
• Infrared 

Thermography
• Emerging 

Technologies 
(Automated Scanning 
Systems and AI 
Damage Detection)
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Deterioration and Risk Maps
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Material 
Sampling

• Core Samples
• Inspection Openings
• Chloride Testing 
• Petrographic 

Examination
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Chloride Concentration 
Evaluation
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Slices for Water- 
and/or Acid-Soluble 
Chloride Testing

Chloride Concentration and 
Diffusion Profile

Chloride Ingress and 
Corrosion Initiation Modeling
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DiffusionCover Exposure

Basics of Service Life Modeling
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Data Fusion
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Asset Management
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Ramp D:
2019 Patching Repairs
2021 Partial Replacement

Ramp A:
2019 Patching Repairs
2030 Partial Replacement

Ramp H:
2021 Overlay

Trendley Ave, 
2021 Replacement

Ramp P – Local 
repairs only

Ramp Q – Local 
repairs only

Ramp G – Local 
repairs only

Ramp R – Local 
repairs only
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Bridge Deck Preservation Tool (BDPT)
User Inputs:

Physical Description

Deck Condition

Exposure Conditions

User Preferences & 
Constraints

Selection of Maintenance Activities:

For Structural Deck:

For Wearing Surface:
Abrasion/skid 

resistance

If concrete:

If steel:

If timber:

Cl-induced corrosion

Corrosion

Decay

BDPP Algorithms:

Service Life Extension 
Estimate

Deterioration Modeling

Life Cycle Cost Analysis 
(LCCA)

Optimization

Portal Outputs:

List of maintenance activities, ranked by:

1. Life cycle costs (agency and/or user)

2. Service life extension

3. Initial cost

4. Data variance

LTBP “InfoBridge”
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Recent Trends in Bridge 
Rehabilitation

• Structure Widening and Barrier Retrofit
• Polyester Polymer Concrete Overlay
• Joint Removal and Link Slab Installation
• Holistic Considerations for Structure Rehabilitation 
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Toll Road Bridge
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Toll Road Bridge

 Strip Seal Expansion Joint

 Link Slab

Widening



ICRI.ORG
APRIL 21-24, 2024

Toll Road Bridge
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Toll Road Bridge
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Toll Road Bridge
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Structure Widening and 
Barrier Retrofits

 Existing

 Proposed
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Structure Widening and 
Barrier Retrofits
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Structure Widening and 
Barrier Retrofits
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Polyester Polymer Concrete 
Overlay
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Overlay Bond Testing

Milling to final grade  Bond-testing of existing 
overlay to remain
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Polyester Polymer Concrete 
Overlay
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Polyester Polymer Concrete 
Overlay
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Joint Removal and “Link 
Slab” Installation
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Joint Removal and “Link 
Slab” Installation
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Joint Removal and “Link 
Slab” Installation

 Pot Bearing Installation
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Holistic Considerations for 
Structure Rehabilitation

 Substructure Repairs  Steel Repair and Painting
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Substructure Repair
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Steel Re-Coating
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Closing Thoughts

• Characterization of 
Current Condition of 
structure is essential for 
selecting appropriate 
preservation/maintenance 
activities

• Service Life Modeling 
and Life-Cycle Cost 
Analysis are of 
paramount importance 
to find optimal 
solution(s)

Optimized 
Maintenance 
Actions/Plans

Current 
Condition

• NDE and Material Sampling can be used to better 
assess the condition of a bridge deck beyond 
visual and sounding alone
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