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SECTION 533: CONCRETE STRUCTURE REPAIR  

533.1 DESCRIPTION 
This Work consists of the following: 
1. Removal of loose, unsound, and deteriorated concrete; 
2. Removal and replacement of corroded reinforcing bars; 
3. Furnishing, placing, finishing, and curing concrete repair Materials; 
4. Applying penetrating water repellent treatment and a special surface finish over 

exposed surfaces; and 
5. Other operations necessary to restore concrete and to satisfactorily complete the 

concrete work. 

533.2 MATERIALS 
533.2.1 Concrete 

Use a pre-packaged, pre-blended; concrete that is combined with water at the site. 
Select repair Material from the Department’s Approved Products List.

533.2.1.1 Product Data Sheets 
Submit manufacturer’s product data sheets at least 15 Days before the start of concrete 

repair work that describe the product’s intended for use in Structure repair to the Project 
Manager.  Include mixing, application, and curing instructions. 

533.2.2 Enriched Mortar 
Provide enriched mortar that consists of a blended patching Material and water.  Provide 

enriched mortar with physical properties in accordance with Table 533.2.2:1, “Enriched Mortar 
Physical Property Requirements.” 

Table 533.2.2:1 
Enriched Mortar Physical Property Requirements 

Property ASTM 
Test Requirements 

Compressive strength, minimum C-109 
1 Day: 2,500 psi 
7 Days: 3,000 psi 
28 Days: 4,000 psi 

Bond strength, minimum C-882 
1 Day: 2,500 psi 
7 Days: 3,000 psi 
28 Days: 4,000 psi 

Linear length change, 
maximum C-157 28 Days wet: +0.05 %a

28 Days dry: -0.05 % 
Coefficient of thermal 
expansion (in/in/°F) C-531 3.9 x 10-6 to 7.1 x 10-6

Freeze/thaw resistance @ 300 
cycles, minimum C-666 85% durability 

aThe maximum allowable expansion is 0.4% if the locations where enriched mortar 
is used can tolerate such expansions without exceeding the elastic limit. 

533.2.3 Enriched Concrete 
Provide enriched concrete consisting of enriched mortar extended with recommended 

amounts of coarse aggregate.  Provide enriched concrete with physical properties in 
accordance with Table 533.2.3:1, “Enriched Concrete Physical Property Requirements.” 
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Table 533.2.3:1 
Enriched Concrete Physical Property Requirements 

Property ASTM 
Test Requirements 

Compressive strength, minimum C-39 
1 Day: 2,300 psi 
7 Days: 2,800 psi 
28 Days: 3,500 psi 

Bond strength, minimum C-882 
1 Day: 900 psi 
7 Days: 1,800 psi 
28 Days: 2,200 psi 

Linear length change (%), 
maximum C-157 28 Days wet: +0.04 %a

28 Days dry: -0.04 % 

Coefficient of thermal expansion 
(in/in/°F) C-531 3.9 x 10-6 to 7.1 x 10-6

Freeze/thaw resistance @ 300 
cycles, minimum C-666 85% durability 

aThe maximum allowable expansion can be 0.4% as long as the locations where 
enriched concrete is used can tolerate such expansions without exceeding the 
elastic limit. 

533.2.4 Aggregates 
Unless otherwise directed by the manufacturer of the preblended patching Material or 

bonding agent, use fine aggregates in accordance with Section 509.2.4.3, “Fine Aggregate,” 
and coarse aggregate in accordance with Table 533.2.4:1, “Coarse Aggregate Gradations.” 

Table 533.2.4:1 
Coarse Aggregate Gradations 

% passing 
Sieve size Minimum Maximum 

3/4 in 100 — 
1/2 in 90 100 
3/8 in 40 70 
No. 4 0 15 

533.2.5 Water 
Provide water in accordance with Section 509.2.6, “Water.” 

533.2.6 Test Cylinders 
At least 30 Days before the start of concrete Structure repair, prepare at least three 4 in × 

8 in concrete cylinders for testing in the presence of Department personnel and submit to the 
Project Manager.  Prepare cylinder concrete with the same Materials mixed in the same 
proportions as the concrete proposed for the Work.  Use the proposed Equipment to prepare 
the cylinder concrete.  Use the maximum recommended water ratio.  The Department will use 
the cylinders to determine if the repair Material meets the 7-Day and 28-Day compressive 
strength requirements. 

533.3 CONSTRUCTION REQUIREMENTS 
533.3.1 Preparation of Repair Areas 

The Contract will specify approximate repair areas.  The Project Manager will locate and 
mark the areas with 3/4 in-deep sawcuts 

Remove unsound material within the repair limits using chipping hammers or other 
approved hand-operated devices. 
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533.3.1.1 Concrete Removal
Saw cut all boundaries to 0.75 in depth, remove concrete with pavement breakers and 

chipping hammers.  Use hand tools only for final removal of concrete from reinforcing bars and 
faces of remaining concrete.  Use Department-approved removal Equipment. 

The following restrictions apply to concrete removal tools: 
1. Do not use pavement breakers heavier than the 30 lb class; 
2. Do not use chipping hammers heavier than the 15 lb class; 
3. Operate pavement breakers or mechanical chipping tools only at a 90° angle; 
4. Use only hand-powered tools such as hammers and chisels to remove the final 

concrete particles from reinforcing bars. 

533.3.1.2 Concrete Surface Preparation and Cleaning 
Ensure the surface substrate is clean, sound, and dry.  Remove substances that may 

prevent a bond between existing and new concrete.  If using acid etchers, concrete cleaners, 
or degreasers to clean the existing surface, remove completely after cleaning. 

Mechanically roughen the existing surface using Equipment such as chipping hammers.  
Remove loose and excess material from repair areas.  Place a 4-inch piece of duct tape every 
square yard to test for cleanliness.  The Department will not allow more than 25% of the tape 
surface to show dust coverage. 

Before placing mortar or concrete, clean repair areas with oil-free compressed air or 
pressurized water.  Moisten the substrate and remove excess water. 

533.3.1.3 Preparation of Exposed Reinforcing Bars 
Preserve existing reinforcing steel exposed during concrete removal.  If the bond 

between exposed bars and adjacent concrete breaks, chip at least 3/4 in deep into the 
adjacent concrete around the entire bar. 

Sandblast exposed reinforcing steel before placing new mortar or concrete. 
Strengthen corroded or damaged existing bars by splicing an equal sized bar at least 2 ft 

longer than the corroded or damaged length.  The minimum splice length shall be 1 ft on each 
end.

533.3.1.4 Application of Bonding Agents 
Use diluted bonding admixture or other manufacturer-recommended priming systems as 

bonding agents.  Apply the bonding agents to the contact surfaces of the repair areas 
immediately before concrete or mortar placement. 

533.3.2 Depth of Repair 
Use enriched mortar where the repair depth is less than 1 in, and use enriched concrete 

where the repair depth is 1 in or greater.  If the repair depth is 4 in or greater, use the 
appropriate class concrete. 

533.3.3 Placing, Finishing, and Curing 
Do not mix mortar and concrete in repair areas.  Use forms if necessary. 

533.3.3.1 Temperature and Weather Limitations 
Make repairs when the air temperature is between 50 °F and 95 °F.  Maintain the 

temperature of the mortar and concrete at or above 50 °F during the curing period.  Use a set 
retardant if recommended by the manufacturer. 

533.3.3.2 Placement 
Place mortar or concrete in a continuous operation for each repair area.  For vertical 

surfaces, start the Work at the bottom of the patch and continue upwards, and from one edge 
to the other to prevent the entrapment of air pockets. 

If the repair area abuts or crosses a working joint, place a temporary strip of waxed wood 
or pre-molded filler in the joint before placing repair Material.  Remove the strips before the 
concrete sets. 

The Contractor may also repair areas that occur on both sides of a joint by patching the 
entire cavity and restoring the joint by saw cutting immediately after the repair Material has 
set, instead of using a temporary vertical insert strip. 
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533.3.3.3 Curing 
Cure in accordance with the manufacturer’s recommendations.  If the manufacturer does 

not specify a cure method, use Method 2 or Method 4 in accordance with Section 511.3.9, 
“Curing.” 

533.3.4 Inspection 
The Project Manager will examine repaired areas after the curing period is completed to 

ensure soundness of the repairs and complete bonding with the existing members.  Remove 
and replace unacceptable areas at no additional cost to the Department. 

533.3.5 Penetrating Water Repellent Treatment 
If the Contract requires a penetrating water repellent treatment, apply in accordance with 

Section 511.3.8.6, “Penetrating Water Repellent Treatment Solution,” and Section 532, 
“Penetrating Water Repellent Treatment.” 

533.3.6 Special Surface Finish 
Finish exposed surfaces of piers, abutments, edges of decks and barrier railings, and 

other locations to a Class 4 finish in accordance with Section 511.3.8.5, “Class 4, Special 
Surface Finish,” after repairs and curing are complete. 

533.3.7 Final Operations 
Clean, remove, and dispose of debris resulting from the concrete repair work as 

approved by the Project Manager. 

533.4 METHOD OF MEASUREMENT 
If the repair depth does not exceed 4 in, the Department will measure the Work by the 

square yard.  If the repair depth exceeds 4 in, the Department will negotiate a unit price with 
the Contractor.  The Department will measure exposed surfaces before the application of the 
special surface finish. 

533.5 BASIS OF PAYMENT 
Pay Item Pay Unit 
Repair of Concrete Structures Square Yard 

533.5.1 Work Included in Payment  
The following work and items will be considered as included in the payment for the main 

items and will not be measured or paid for separately: sampling and submittals, saw cutting 
operations’ and removal of debris. 
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