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SECTION 03700 (03 01 00)
CONCRETE REPAIR

PART 1 GENERAL

1.1 SUMMARY

A. Section includes Furnishing of materials, labor, tools, and equipment necessary to repair and restore poorly placed, deteriorated or rejected concrete.  This includes removal, surface preparation and installation of repair materials of deteriorated areas and cracks as indicated on the drawings and specified herein.

B. Install shoring as directed or as needed to perform the Work.

1.2 COORDINATION

A. Coordinate scheduling, submittals, and Work of various sections of the specifications to ensure efficient and orderly sequence of installation of interdependent construction elements.

B. Coordinate dumpster location, staging and storage requirements with the Owner.

1.3 EXAMINATION

A. Verify that existing site conditions are acceptable to commence Work. Verify existing dimensions and construction details.  Installation of any products on the surface or substrate shall constitute full acceptance of the condition of the substrate or surface as sound and appropriate to receive the Contractor’s Work.

B. Verify that utility services are available, of the correct characteristics and in the correct location.

1.4 REFERENCES

A. Referenced Codes and Standards:  Comply with the most recent publications of the following codes, specifications, and standards.

1. ACI 301-Standard Specification for Structural Concrete.

2. ACI 308-Guide for Consolidation of Concrete.

3. ACI 318-Building Code Requirements for Reinforced Concrete.

4. ACI 546R-Concrete Repair Guide.
5. ASTM C33-Standard Specification for Concrete Aggregates.

6. ASTM C94-Standard Specification for Ready-Mixed Concrete.

7. ASTM C150-Standard Specification for Portland Cement.

8. ASTM C260-Standard Specification for Air-Entraining Admixtures for Concrete.

9. ASTM C309-Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.

10. ASTM C469-Standard Test Method for Static Modulus of Elasticity and Poisson’s Ratio of Concrete in Compression.

11. ASTM C494-Standard Specification for Chemical Admixtures for Concrete.

12. ASTM A 615-Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete.
13. ASTM C881-Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete.

14. ASTM C1042-Standard Test Method for Bond Strength of Latex Systems Used With Concrete.
15. “Guide for Surface Preparation for the Repair of Deteriorated Concrete Resulting from Reinforcing Steel Corrosion” (Guideline No. 03730) International Concrete Repair Institute.  1995 copyright.

16. “Guide for Selecting Application Methods for Repair of Concrete Surfaces” (Guideline No. 03731) International Concrete Repair Institute. 1996 copyright.

1.5 SUBMITTALS

A. Submit product data under provisions of Section 01300.  Include copy of manufacturer’s product installation instruction and data sheet.

B. Approval by Engineer is required before beginning Work affected by submittals.

1.6 QUALITY ASSURANCE

A. Comply with Manufacturers’ instructions related to mixing and placing of the materials.

B. Protection of Work: Protect installed work and prohibit traffic or storage upon waterproofed or coated surfaces.

1.7 DELIVERY, STORAGE and HANDLING

A. Delivery products in original unopened containers with the manufacturer’s name, labels, product identification and batch number.

B. Store and condition the specified products as recommended by the manufacturer.  Products shall remain unopened until ready for use.

C. Where mixing of components is required, use complete pre-measured units.

PART 2 PRODUCTS 

2.1 PATCHING REPAIR MATERIALS

A. Subject to compliance with other requirements in this specification, provide the following materials or equivalent materials approved by engineer that meets the performance requirements stated below.

B. Structural Repair Mortar: Provide single component shrinkage-compensated, silica fume modified, cement-based mortar containing corrosion inhibitor for structural repair of distressed horizontal, vertical or overhead concrete.  Structural Repair Mortar shall have a minimum modulus of elasticity of 3.80 x 106 psi.

1. MaterEmaco S 488 CI by Master Builders (BASF).

C. Surface Repair Mortar:  Provide single component polymer-modified cementitious repair mortar containing corrosion inhibitor for resurfacing of distressed horizontal, vertical or overhead concrete.  Surface Repair Mortar shall have a maximum modulus of elasticity of 2.50 x 106 psi.

1. MasterEmaco N CI series by Master Builders (BASF).

D. Rapid Hardening and High Early Strength Repair Mortar: Provide a high early strength, single component mortar for applications requiring rapid return to service.

1. MaterEmaco T by Master Builders (BASF).

2. Set 45 series by Master Builders (BASF, Requires special application methods).
E. Walking Surface Repair Mortar:  Provide single component polymer-modified cementitious repair mortar.  Walking Surface Repair Mortar shall have a minimum modulus of elasticity of 2.90 x 106 psi. Refer to manufacturer’s recommendations for proper application methods, limitations and additional related materials:
1. MaterEmaco T 310 CI by Master Builders (BASF).

2. SikaQuick 1000 by Sika Corporation.
3. ARDEX ERM Exterior Ramp Mortar by ARDEX Engineered Cements.

F. Aggregate:  Shall conform to ASTM C 33. Aggregate for incorporation with bagged mortar shall be 3/8 inch, well graded non-reactive and cleaned.

G. Water:  Clean and potable.

2.2 RELATED MATERIALS

A. Epoxy Bonding Agent:  Provide 100 percent solids, two-component epoxy bonding compound for bonding new concrete to existing surfaces.  Epoxy bonding agent shall meet ASTM C 881, Type V, Grade B or C material.

1. MaterEmaco ADH RS series by Master Builders.

B. Anti-Corrosion Reinforcing Bar Coating:  Provide polymer-modified, cement-based coating with corrosion inhibiting admixture to provide protection for steel reinforcing.

1. MaterEmaco P124 by Master Builders.

C. Evaporation Retarder: Provide a spray applied monomolecular film that reduces the rate of surface moisture evaporation under hot, dry or windy conditions.

1. MasterKure ER 50 by Master Builders.

D. Liquid Membrane-Forming Curing Compound: Shall conform to ASTM C 309, Type I (minimum 30 percent solids) at a minimum application rate of 200 square feet per gallon.

1. MasterKure 100WB by Master Builders.

E. Epoxy Adhesive: Provide a two component 100 percent solids moisture insensitive, low viscosity epoxy resin meeting ASTM C 881-90, Type IV, Grade 1, Class B or C.

1. MasterEmaco ADH RS by Master Builders.

F. Surface Seal: The surface seal material for epoxy injection is that material used to confine the injection adhesive in the fissure during injection.  This material shall have sufficient strength to resist injection pressures to prevent leakage during injection.

2.3 REINFORCEMENT MATERIALS

A. Reinforcing steel:  Conforming to ASTM A 615, 60 ksi yield grade billet-steel deformed bars.

B. Stirrup Steel:  Conforming to ASTM A 615, 40-ksi-yield grade billet-steel deformed bars.

2.4 ALTERNATE TRANSIT MIXES

A. General:  Alternate transit mixes may be considered for selective large concrete replacement applications.
B. Contractor shall submit mix design and supporting back-up data for proposed transit mix to Engineer prior to use.  One of the three design methods referenced in ACI 318-95 must be used.

C. Concrete mixes to be produced and delivered conforming to ASTM C 94.
PART 3 EXECUTION

3.1 SURFACE PREPARATION

A. All repair areas shall be prepared in accordance with International Concrete Repair Institute’s “Guide for Surface Preparation for the Repair of Deteriorated Concrete Resulting from Reinforcing Steel Corrosion” (Guideline No. 03730).  This includes but is not limited to the following.

1. Remove loose or deteriorated concrete above reinforcing steel.  Removals shall be performed with chipping hammers or other approved method.  Chipping hammers shall not be in excess of 15-pound rating.

2. Once removals are made, proceed with undercutting of all exposed reinforcing bars.  Undercutting will provide clearance for under the bar cleaning.  Concrete shall be removed such that a minimum 3/4-inch clearance under the bar is achieved, and 1/4 inch greater than the largest aggregate used in the repair material.

3. Concrete removals shall extend along the bars to locations along the bar free of bond inhibiting material.  Removals shall extend two inches beyond the location of corrosion-free bars.
4. If non-corroded reinforcing bars are exposed during the undercutting, care will be taken not to damage the bond between the bar and the concrete.

5. Loose reinforcement shall be secured in place by tying to other secured bars or by approved method.
6. Engineer shall determine the necessity of replacing or supplementing reinforcing steel with reduced cross-sectional areas caused by corrosion damage or lacking adequate reinforcing steel.

7. Repair configurations should be kept as simple as possible to minimize boundary edges.

8. At edge locations, provide right angle cuts to the concrete surface by saw-cutting 3/4 inch or less as required to avoid cutting reinforcing steel.

9. After removals and edge conditioning are complete, remove bond-inhibiting materials by abrasive blasting or high-pressure water blasting.  Check concrete surfaces after cleaning to ensure that the surface is free from loose aggregates.  Resound prepared area and areas immediately around the prepared area to ensure all delaminated concrete has been removed.

10. Presoak repair substrate to a saturated surface dry condition. 

B. Bar Coating and Bonding Options

1. Following completion of repair preparation, apply anti-corrosion reinforcing bar coating to the exposed reinforcing steel.

2. Bond the repair material to the prepared area with one of the following methods.

(a) Apply the epoxy-bonding agent to the prepared concrete surface according to manufacturer’s instructions.

(b) Apply a slurry bond coat of the repair material to the prepared area with a stiff bristle brush or broom.  Do not allow the slurry to dry prior to installation of the repair material.  Do not retemper this bond coat.

3.2 MIXING

A. Mechanical mixing is recommended with the use of a slow speed drill and a jiffler type paddle, or in an appropriate mortar mixer.  Typical mixing time is 3-5 minutes.  Do not add more water than is recommended by the manufacturer.  Do not mix longer than 5 minutes.

B. Only that portion of material that can be properly mixed within 10 minutes of application should be mixed.

3.3 APPLICATION
A. Apply fresh mortar to the bond coat.  Place repair mortar according to manufacturer’s recommendations.

B. Evaporation Retarder: Where rapid surface evaporation may occur, in hot, windy conditions, apply specified evaporation retarder according to manufacturer’s recommendations.

C. Finishing: Completed repair surfaces should be straight, true and match existing profiles and surface texture.  Do not overwork the surface.

D. After application is completed and repair material has sufficently set so resoundng will not damage it, resound patched area to insure proper bonding of the repair material.

3.4 CURING

A. All repaired surfaces must be cured for a minimum of 5 days with one of the following methods.

1. Wet cure with burleen or wet burlap.
2. Ponding.
3. Sheeting material.
4. Liquid membrane-forming curing compound.  Apply per manufacturer’s recommendations.

B. Protect cured areas from storage and traffic during curing period.

3.5 CRACK REPAIR

A. Epoxy Injection

1. Preparation:  Prepare the area and cracks to be injected in the following manner.

(a) Surfaces adjacent to cracks or other areas of application shall be cleaned of dirt, dust, oil, and grease or other foreign matter which may be detrimental to bond of injection surface seal.

(b) Entry ports shall be provided along the crack at intervals of not less than the thickness of concrete at that location.

(c) Surface seal material shall be applied to the face of the crack between the entry ports.  Allow surface seal material to gain strength prior to injection.

2. Equipment for Injection:  Provide injection equipment that is portable, positive displacement type pump.  The pump shall be electric, or air powered and shall provide in-line metering and mixing.  Equipment shall have the capability of maintaining the volume ratio for the epoxy adhesive within a tolerance of +/- 5 percent by volume at any discharge pressure up to 160 psi.

3. Injection:  Shall begin at the lowest entry port and continue until there is an appearance of epoxy adhesive at the next port adjacent to the entry port being pumped.  The epoxy injection shall be transferred to the next adjacent port where the adhesive has appeared.  Injection shall be performed until cracks are completely filled.

4. Finishing: When cracks are completely filled, epoxy adhesive shall be cured for sufficient time to allow removal of surface seal without any draining or run-back of epoxy adhesive material.  Surface seal material and any adhesive runs shall be removed from concrete surfaces.  The face of the crack shall be finished flush with concrete, showing no indentations or protrusions caused by placement of entry ports.

5. Filling Cored Holes:  After the Work has been accepted by the Architect, cored holes shall be repaired using a two component-bonding agent and a suitable repair mortar.  The bonding agent shall be applied to the surfaces of the cored holes, followed by application of repair mortar placed by hand trowel, thoroughly rodded and tamped in place, and finished to match color, finish, and texture of existing concrete.
B. Crack Sealing by Gravity

1. Repair Method:  Notch cut cracks to 20 mils to 1.4-inch wider cracks with a mechanical router.  Remove all loose debris and dust.  Clean out cracks and voids by compressed air or as recommended by manufacturer. If appropriate, seal underside of the crack with a surface seal.  Pour neat (no sand) low viscosity material in routed crack until it is completely filled.  Allow to seep into the crack and refill.  Finish material off flush with concrete so as not to show any indentations or protrusions.

3.6 CLEANING

A. General:  Keep area clean during repair operation, remove and clean promptly, mortar, or epoxy spills with appropriate tools and solvents without damaging concrete.  Collect and maintain site in a clean and orderly condition. Remove debris daily from site.

B. Final Cleaning:  Remove all mortar splatters, epoxy spills from the repair area and adjacent structures acceptable to the Engineer.

END OF SECTION
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