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Overview

• Ochoco Creek New Bridge Construction

• NT Build 492 Results

• Deck Repair and Preservation

• Chloride Testing Method Refinement

• Chloride Ingress Modelling

• Review: Future Work
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Ochoco Creek Bridge

• Insufficient load 

rating.

• Programmed for 

replacement.

• ODOT designated 

bridge for 

participation in R19A 

design efforts.
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Ochoco Creek Bridge

• Cores were taken to 

obtain effective 

chloride loading from 

deicers.

• Cores of various mix 

designs were cast at 

2 supplier plants and 

tested per NT Build 

492 to find a chloride 

migration coefficient.
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• Design engineers ran 

the simulation 

spreadsheet provided 

by partners at CH2M 

and B-T.

• Found that concrete 

mix design and rebar 

cover satisfied 100 

year design criteria.



NT Build 492 Results
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• 3 mix designs tested

– Class 3300; 0.46 w/c 

with slag

– Class 4000 HPC; 0.4 

w/c with SF and FA

– Alt. Class 4000 HPC; 

0.4 w/c with slag

• Found combination 

slag and lower w/c 

ratio resisted Cl best.



Deck Repair and 
Preservation
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• Decks are typically 

the cause of reduced 

service life.

• Spalls affect travelling 

public long before 

damage is structural.

• Maintenance often 

fails to address the Cl 

contamination 

causing spalling.



Deck Repair and 
Preservation
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Chloride Testing Method
Refinement
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• Per ASTM 

C1152/C1152M 

regarding rotary hammer 

powder sampling: 

“Such samples may be 

unrepresentative, especially 

when the nominal maximum 

coarse aggregate size is 

25mm (1 in.) or more. … 

obtain a representative 

sample of the concrete 

mixture of at least 20g or 

more.”



Chloride Testing Method
Refinement
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Chloride Testing Method
Refinement
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Photos Courtesy Siva Corrosion Services, Inc.



Chloride Testing Method
Refinement
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Chloride Testing Method
Refinement
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Chloride Ingress
Modelling
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• Chloride testing is 

reported in ½” (13mm) 

depth increments from 

the surface.

• A chloride profile is 

created and a curve fit is 

used to determine 

effective surface 

concentration and 

diffusion coefficient.



Chloride Ingress 
Modelling
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Chloride Ingress
Modelling

• A workable model has 

been developed in 

Comsol.

• This is currently being 

developed to model 

various repair techniques 

including concrete 

removal, deck seals, 

membranes, cathodic 

protection, and 

electrochemical chloride 

extraction.
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Review

• Ochoco Creek Bridge verified to meet R19A 

service life design simulations for 100 year 

service life.

• Chloride testing methods have been refined for 

scoping and design of deck rehabilitation 

projects.

• A working model for chloride ingress has been 

developed and will be used to prescribe 

rehabilitation/preservation methods on bridge 

decks.
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Future Work

• ODOT intends to standardize chloride testing for 

rehabilitation projects and provide guidance for proper 

repair practices through its Bridge Design and Drafting 

Manual.

• ODOT will review durability tests for concrete such as 

resistivity, permeability, and ground penetrating radar for 

rebar clearances.  These may be added to boilerplate 

specifications as quality control items.

• Carbonation models should be developed when 

designing for 100 years with superstructure details that 

typically have 1.5” (38 mm) reinforcement clearances.
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Questions?
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