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SECTION 030133
CRACK REPAIRS BY URETHANE INJECTION

THE ADD AND DEDUCT ARTICLE HAS BEEN DELETED FROM THIS SECTION ON DIRECTION FROM THE DIRECTOR OF DIVISION OF DESIGN.  CONTINUE TO STATE QUANTITIES OF WORK ON THE DRAWINGS.  ANY VARIANCE IN THE QUANTITY OF WORK WILL BE NEGOTIATED BY A FIELD ORDER OR CHANGE ORDER TO THE CONTRACT.
PART 1   GENERAL

1.01
SECTION INCLUDES


A.
Urethane grouting of leaking cracks in concrete by filling cracks with a 100% solids hydrophilic polyurethane resin injected under pressure with special equipment.

1.02
RELATED WORK SPECIFIED ELSEWHERE


A.
Concrete Rehabilitation:  Section 030131.

1.03
PERFORMANCE REQUIREMENTS


A.
Seepage of water through cracks repaired under the Work of this Section will be regarded as defective Work subject to the one year guarantee required by the General Conditions.

1.04
SUBMITTALS


A.
Product Data:  Manufacturer’s printed specifications and installation instructions for urethane adhesive and surface seal material.


B.
Quality Control Submittals:



1.
Test Reports:




a.
Submit reports for tests specified under Source Quality Control.




b.
If requested, submit test reports for all specified characteristics and properties of the urethane resin from an Independent Testing Laboratory.



2.
Certificates:  Urethane resin manufacturer’s written certification that each batch of urethane resin material shipped for this Project complies with the requirements of these specifications.

1.05
QUALITY ASSURANCE


A.
Installer’s Qualifications:  Urethane injection shall be performed by a firm that is licensed or approved by the urethane resin manufacturer to perform such work.  In addition, the person supervising the urethane injection shall be experienced in urethane injection, and shall have been regularly employed for a minimum of five years by a company specializing in repairing cracks by urethane injection.



1.
If requested, furnish to the Director the names and addresses of five similar projects for which the supervisor has supervised urethane injection work.


B.
Workers’ Qualifications:  Workers engaged in the Work of this Section shall have satisfactorily completed a program of instruction in the urethane injection process.  The instruction shall include this specific method of repairing cracks in concrete, the technical aspects of correct material use, and the operation, maintenance and checking of equipment.


C.
Testing Agency:  Tests for all specified characteristics and properties of the urethane adhesive materials shall have been performed by a qualified Independent Testing Laboratory and copies of the test results shall be available.  Tests indicated under Source Quality Control shall be performed by the adhesive manufacturer.


D.
Material Container Labels:  Material containers shall bear a manufacturer’s label indicating manufacturer’s name, trade name of product, lot number, shelf life of product, and mix ratio by volume.


E.
Equipment for Injection:  The injection equipment shall meter and mix the components, and inject the mixed adhesive into the cracks.  Equipment shall be a portable, positive displacement type pump unit with interlock to insure exact ratio control of the two components at the nozzle.  Unit shall have metering pumps, electrically or air powered, which will provide in-line metering and mixing of the adhesive components.



1.
Resin Pump:  The injection equipment shall have variable  pressure control capable of discharging the mixed urethane at any pre-set pressure up to 2,000 psi (within a tolerance of plus or minus 50 psi), and shall be equipped with a manual pressure control override.



2.
Ratio Tolerance:  The injection equipment shall have the capability of maintaining the volume ratio for the adhesive, as prescribed by the manufacturer of the urethane, within a tolerance of plus or minus 50 percent by volume at any discharge pressure up to 2,000 psi.



3.
Automatic Shut-Off Control:  The injection equipment shall have sensors on both component reservoirs that will automatically stop the machine when only one component is being pumped to the mixing head.



4.
Water Pump: high pressure water blaster capable of 1,000 psi minimum.

1.06
DELIVERY AND STORAGE


A.
Deliver materials to the site in original, sealed containers bearing manufacturer’s label.  Do not deliver materials which have exceeded shelf life limitation set forth by the manufacturer.


B.
Comply with manufacturer’s printed instructions for storing materials in original, sealed containers at a temperature between 32 degrees F and 90 degrees F.

1.07
PROJECT CONDITIONS


A.
Environmental Requirements:  Comply with manufacturer’s recommendations for conditions under which materials can be applied.

PART 2   PRODUCTS

2.01
MATERIALS


A.
Urethane Adhesive:  Two component, low viscosity, urethane resin adhesive system containing 100 percent solids, with no solvents or non-reactive diluents, which meet the following characteristics and properties:



1.
Urethane Resin: 




a.
Viscosity - uncured, cps 400-600




b.
Tensile Strength – cured, psi (ASTM D 3574):  400 minimum




c.
Elongation - cured, % (ASTM D 3574):  1,200 minimum



2.
NOTE:
Minor modifications to the indicated test methods, which are standard industry procedures for testing urethane adhesives, may be made.  Test reports shall indicate such modifications.


B.
Surface Seal:  Material with adequate strength and adhesion to hold injection fittings firmly in place and to prevent leakage of urethane adhesive during injection and removable without damaging or defacing structure being repaired.


C.
Finishing Patching Materials:  As required to match color, texture, and performance of adjoining surfaces as closely as practicable.

PART 3   EXECUTION

3.01
PREPARATION


A.
Clean cracks and adjacent surfaces free of loose material, dust, dirt, grease, oil, efflorescence, and other foreign matter in accordance with urethane adhesive manufacturer’s printed instructions and as required for proper bonding of surface seal.  Do not use acids or corrosives.


B.
Establish entry ports along each crack spaced at intervals not less than the thickness of the concrete member being repaired drilled at a 45 degree angle.


C.
Apply surface seal material to the face of each crack between the entry ports as required to prevent escape of injected urethane resin.  For cracks all the way through the concrete member, apply surface seal to both faces of cracks where accessible.  Allow sufficient time for the surface seal material to gain adequate strength before proceeding with urethane injection.


D.
If cracks extend into moving joints, plug or seal off the cracks at the joints.

3.02
URETHANE INJECTION


A.
Set up and check injection equipment and material in accordance with the manufacturer’s instructions and as specified.  


B.
Beginning at the lowest entry port in the crack, unless otherwise recommended by the installer because of the configuration of the crack, inject urethane resin in the entry port until there is an appearance of resin at the next adjacent entry port.  When urethane resin travel is indicated at the next adjacent port, discontinue injection in the port, seal off the port, and resume injection in the next adjacent port.  Continue this procedure until the crack has been injected full of urethane resin for its entire length in one continuous operation.  For horizontal cracks, proceed from one end of the crack to the other end in the same manner.  Seal the last port, and allow the urethane resin to cure.


C.
Monitor the resin to water ratio recommended by the manufacturer is maintained within tolerance.  Periodically samples shall be extracted to monitor the injection and act as a control sample.

D.
Upon completion of the initial pass, sufficient reaction and curing time for the injected resin is allowed by monitoring the control sample.  If leaks are identified within the previous pass, re-inject the leaking crack.  The contractor shall not be compensated for re-injecting leaking cracks.  Report abnormal conditions (if any) immediately to the Director’s Representative.

3.03
FINISHING


A.
Remove surface seal and entry port fittings when urethane resin has been successful with stopping the active leaks.  


B.
Fill the face of the crack out flush with the concrete surface plane with patching materials.  Eliminate indentations and evidence of port fittings.  Finish patches to match texture of adjoining concrete surface as closely as practicable.

3.04
FIELD QUALITY CONTROL


A.
There will be no quality control testing except for monitoring the process through review of records and visual inspections.  

3.05
CLEANING


A.
Remove adhesive runs and spills from existing surfaces by a method which will not deface the surfaces being cleaned.

END OF SECTION
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