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Concrete Repair Process 

Evaluate the Damage 
Diagnose the Problem 
Establish Course of Action 
Prepare Design Documents 
Implement the Repair 



Concrete Repair Disconnect 

Cause vs. Solution 
Specific vs. Standard 
Requirements 
Prescriptive vs. Performance 
Specifications 
Design vs. Implementation 

 



Cause vs. Solution 



Diagnosis 

Defect 
Damage 
Deterioration 

 

This step is oftentimes skipped. 



Water is the Enemy 







Design Documents 
Address Cause First 
Be Project Specific 
Materials 
Construction 

Don’t Rely Too Much on Standards 
 



Concrete Repair Specifications: 
Guidance or Confusion 

Widespread Failure of Concrete 
Repairs 
Incorrect Diagnosis 
Incorrect Design 
Inappropriate Repair Materials 
Poor Workmanship 

 

Concrete International, Dec. 2011 



Concrete Repair Specifications: 
Guidance or Confusion 

“Many repair specifications are 
mixtures of referenced standards, pay 
items, and cut-and-paste clauses 
recycled from previous projects with 
little thought about specifics. There is 
no such thing as a standard concrete 
repair.” 
 
 
 

Concrete International, Dec. 2011 



Inferior Repair Material 





Design Considerations 
What is the goal of the repair? 
Structural or Cosmetic? 
Most repairs are cosmetic whether we 
want them to be or not. 

Loads have already re-distributed. 
Structural Patches 
Must Temporarily Remove Load 
Matching Material Properties 









Structural Patch – The Goal 



Structural Patch - 
High Strength / High Stiffness 



Cosmetic Patch 



Repair Material Options 

Superficial Repairs: 
Neat Epoxy 
Used to Address Minor Loss of Cover 

Thin Repairs: 
Epoxy Mortar 
Excellent Bond Strength 
Minimal Surface Prep 
Drastically Different Properties than 
Concrete 



Repair Material Options 

Intermediate Repairs: 
Proprietary Bagged Material 
Extend Mortar with Coarse Aggregate 
Proper Curing and Mechanical Ties to 
Substrate are Critical 

Deep Repairs: 
Batched Concrete (Often Not Practical) 
Proprietary Bagged Material 
Other Options 













Repair Material Properties 

Modulus of Elasticity 
Slant Shear 
Drying Shrinkage 

Permeability 
Splitting Tensile 
Strength 

Compressive Strength 

Coefficient of Thermal 
Expansion 

Absorption 
Freeze/Thaw Resistance 

ACI 546.3R-06 Guide for the Selection of 
Materials for the Repair of Concrete 



Repair Material Properties 

Limit Modulus of Elasticity and 
Compressive Strength 
Corrosion Inhibitors 
Use Only When Necessary 
Corrosion Cells = Damage to 
Surrounding Concrete 



TxDOT MOE Reqt’s 



Keep it Slow 
Slow Strength Gain 
Adequate Diffusion 
Tighter Pore Structure 
Less Tendency to Crack 

Rapid Repair Material 
Use Only When Necessary 
Less Durable (Open Pore Structure) 
Unhydrated Cement 
Greater Potential for Shrinkage and 
Cracking 

Currently Researching 
 



Stand-Alone Repair Docs 

Minimize References to Standards 
Include Prescriptive Requirements 
Create Stand-Alone Repair 
Documents 
Makes It Easier for Field Use 
Increases Likelihood that Someone will 
Actually Read the Plans 

Don’t Rely Too Much on Manufacturer 
Requirements 











 
 
Submit Repair 

Procedures 
 
 

Material 
Selection 

Surface Prep 
 
 

Mixing 
 

Application 

Curing 



Repair Philosophy 
Don’t Complicate Things 
Mechanical vs. Epoxy Anchors 
SSD Substrate vs. Bonding Agents 
Bagged Concrete vs. Mortar 



Not Enough Epoxy 



Too Much Epoxy 



Too Much Epoxy 



Bonding Agent Bond Breaker 



Bonding Agent Bond Breaker 



Repair Procedures 
Surface Prep 
Proportioning 
Mixing 
Application 
Curing 











Curing 

Form Cure is Ideal 
Moist Cure is Good 
Membrane Cure is Okay 



Anchor 

SSD Mixing Scrub Coat with Paddle 

Polymer-
Modified 
Repair 



Scrub Coat Installing Form 

Sieved 
Aggregate 



Mixing Extended Mortar Placing Material 

Form Cure 



SSD 

Removing Large 
Aggregate Tamping 

Batched 
Concrete 
Repair 



Bracing Forms Moist Cure 

Finished 
Product 



TxDOT 
Standard 

Repairs for 
Precast 

Concrete 



Aesthetics 
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