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ALBERTA TRANSPORTATION CLASS

A BRIDGE INSPECTION CROUSE
Level II Inspection of Concrete Bridge Elements

Overview

• Function of Level II Inspections for Concrete Bridge Elements

• Level II Concrete Inspection/Test Methods

− Equipment

− What does test data indicate

− How is the data used
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This Didn’t Happen Overnight
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Level II BIM Manual

• Chapter 2 - Concrete Deck Inspection

• Chapter 3 - Copper Sulfate Electrode Testing

• Chapter 4 - Chloride Testing

Alberta Transportation Level II Inspections of Concrete Elements
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Chapter 3 - Copper Sulfate Electrode (CSE) Testing

Chloride Contaminated 

Concrete

Fe           Fe2+ + 2e -

Fe2+ + 2Cl- FeCl2

2Fe(OH)2 + 1/2O2 Fe2O3 + 

2H2O

FeCl2 + 2OH- Fe(OH)2 + 2Cl-

1/2O2 + H2O + 2e - 2OH-

2OH-

2e
-

Anode

-350 mV

-200 mV

Cathode
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Chapter 3 - Copper Sulfate Electrode (CSE) Testing
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ASTM C876 Interpretation of Results

Chapter 3 - Copper Sulfate Electrode (CSE) Testing
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Half-Cell Potential 

(Absolute Value)

Percent of 

Test Area

0.000 to 0.099  V

0.100 to 0.199 V

0.0

1.4
1.4

0.200 to 0.299 V

0.300 to 0.349 V

20.8

12.7
33.6

0.350 to 0.399 V

0.400 to 0.499 V

0.500 to 0.599 V

0.600 to 0.699 V

0.700 to 0.799 V

14.7

30.8

19.5

0.5

0.5

65.0

Inactive Area (0 to -0.2 V)
90% Probability that active corrosion is 

not occurring.

Transition Area (-0.2 V to -0.35 V)
Potential for active corrosion is 

indeterminate. 

Active Area (-0.35 V to -0.8 V)
Potential for active corrosion is 

indeterminate. 

Chapter 3 - Copper Sulfate Electrode (CSE) Testing
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Chapter 3 - Copper Sulfate Electrode (CSE) Testing
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Chapter 3 – Copper Sulfate Electrode (CSE) Testing 
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5 year window for 2nd Rehab

Alberta Transportation Guidelines 

for Using CSE to Determine Timing of Repairs

13

Chapter 4 – Chloride Content Testing
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0.03 % Chloride per unit weight 

of concrete is known as the 

corrosion threshold value.

Chapter 4 – Chloride Content Testing
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Typical Results – CIP Deck

> 0.03%

Chapter 4 – Chloride Content Testing
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Rapid Chloride Test Method

Advantages

• Speed of testing

• Economical 

• Tests completed on site

Disadvantages

• Testing completed on site

• Not to be taken on decks with

waterproofing membranes in good

condition

Chapter 4 – Chloride Content Testing
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Chapter 4 – Chloride Content Testing
RCT-500

Calibration Liquids

Electrode Solution
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Selection of Test Locations:

Chapter 4 – Chloride Content Testing

19

16 17

18 19



2023-08-24

6

Typical Results:

Chapter 4 – Chloride Content Testing

• Bar Chart

• Plan View of 

Bridge Deck

  BRIDGE FILE:  75058N
C.P.R. Overpass At Leduc
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• Quantitative

– Rating Methodology Different than Level I

• Programmed 

– Cyclic Basis to Monitor Condition

• Specialized tools

– For Portions of the Inspection

Chapter 4 – Chloride Content Testing
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Rating Methodology:

Chapter 4 – Chloride Content Testing
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• Level II Concrete Deck Inspection Form Sections:

– Wearing Surface

– Concrete Overlay

– Concrete Deck

– Edge Elements (curbs/barriers/ medians/sidewalks)

– Deck Joints

Chapter 2 – Concrete Deck Inspection
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Chapter 2 – Concrete Deck Inspection
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Deck Delamination Survey 

• ASTM D4580

Chapter 2 – Concrete Deck Inspection
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Measured Damage:

Cracking

Scaling

Spalling

Staining

Chapter 2 – Concrete Deck Inspection
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Chapter 2 – Concrete Deck Inspection - Concrete 

Overlay
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Chapter 2 – Concrete Deck Inspection - Concrete Deck
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Chapter 2 – Concrete Deck Inspection - Edge Elements
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Chapter 2 – Concrete Deck Inspection - Deck Joints
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Concrete Cover Measurement
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CSE Results    + Cover Depth Results    + Deck Inspection Results    

32

+ Chloride Test Results    

5

4
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• Thermography

• Ground Penetrating Radar (GPR)

• Schmidt Hammer

• Coring

• Linear Polarization

Other Level II Inspection/ Testing Methods for Concrete Bridge 

Elements:

34

Thermography Data Collection:
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Live Action 

Camera

Thermography Camera

Thermography

Delamination Reinforced Bridge Deck

85o

78o
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Ground Penetrating Radar Data Collection:
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Schmidt Hammer

39

36 37

38 39



2023-08-24

11

Coring

40

Linear Polarization Testing
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Questions?
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