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• Cracks During Construction

– Feature or Bug?

• Assessing the Cracks

– Identification

• Challenges & Constraints

– Technical & Non-technical

• Repair Procedures & Materials

– Special cases

• Durability of Repairs

– Often required when service life is specified

• Remarks
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• Part of the Construction Industry

– Defective vs. repairable

• Specified vs. Goal-oriented

– One-size-fits-all or performance-based

• Durability

– Durability of repair & maintenance 

considerations

• Execution 

– Expertise may not be the same as in new 

construction

• Schedule

– Delays, adjacent work

• Cost
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• Identification

– Visual inspection, NDE, etc.

• Can it be repaired?

– Magnitude of issue

• Impact on Schedule

– Include repair preparation & execution

• Orientation 

– Horizontal, vertical, and overhead

• Accessibility 

– Elevated, confined spaces

• Stakeholders

– Owner, Contractor, Material Supplier(s), 

QA/QC

• Accountability
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• Technical

– Specification Requirements 

– Mandatory or specified 

– Project-specific repair conditions

– Repair material & method selection

– Execution

– Acceptance

• Non-technical

– Limited time 

– Cost

– Stakeholder relationship & 

communication
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Šavija, B., Pacheco, J., & Schlangen, E. (2013). Lattice modeling of chloride diffusion in sound and cracked concrete. Cement and Concrete 

Composites, 42, 30-40.
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Pacheco, J. (2019). Incorporating Cracks in Chloride Ingress Modeling and 

Service Life Predictions. ACI Materials Journal, 116(5).
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Collaborate, Educate, Innovate, Mitigate.
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• Constructed in 2020

– Noticeable deck cracking before the 

commission

• Concrete met specification requirements

– Compressive strength, chloride penetration

• Exposure to severe deicing salts

– Cracking is a concern for durability

• Investigation of the potential cause(s)

– Document review, coring, petrography, etc.

• Responsibility

– MT, EOR, contractor, material supplier, etc.

• Repair recommendations

– Crack repair vs. crack repair plus overlay
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• Crack width range (0.009 to 0.016 in.)

– Lognormal distribution

• Effect on chloride transport

– Increased chloride ingress

• Repairable?



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

Case Study — Bridge in MB

Insights into Probabilistic Service Life Modeling and the Influence of Variability in Key Input Parameters



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

Case Study — Bridge in MB

Insights into Probabilistic Service Life Modeling and the Influence of Variability in Key Input Parameters



THE WORLD’S GATHERING PLACE FOR ADVANCING CONCRETE

Case Study — Weir Slab and Walls

Insights into Probabilistic Service Life Modeling and the Influence of Variability in Key Input Parameters

• Constructed in 2022

– Cracking on weir slab and weir walls

• Reinforcing steel layout

– Potential cracking

• Exposure to submerged conditions (brackish)

– Cracking is a concern for durability

• Crack width ranged 0.010 to 0.030

– Normal distribution
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• Cracking during construction is frequent  (but not desirable)

• Service life predictions cannot omit the effect of cracking

• Understanding the cracking and concrete materials is crucial

• Stakeholder communication — make or break

• Aim for durable (and sustainable) repairs 

• Challenges with repair execution

• Responsibility & accountability
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