DIVISION 3 - CONCRETE

Section 03 64 23 - Epoxy Injected Concrete Pile Restoration

READ THIS FIRST

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Epoxy Injected Concrete Pile Restoration” Work is shown in the Contract Documents.

B. The Work includes the requirements for:

1. Furnishing and pressure-grouting or injecting epoxy adhesive material into cracks and spalls on existing concrete piles

2. Furnishing and applying epoxy paste material required to contain the epoxy adhesive material under the injection pressures and maintain a complete seal against saltwater intrusion

C. The Work also includes the requirements for satisfactorily field testing the epoxy materials before epoxy repair production Work begins. Both field testing and production repair Work shall be in conformance with these specifications.
1.2 GOVERNING CODES, STANDARDS & REFERENCES

A. American Society of Testing Materials Designation D648
B. ASTM D695
C. American Association of State Highway Transportation Officials (AASHTO) T237
1.3 SUBMITTALS

A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. The Contractor shall submit a recommended Work procedure in accordance with this section.

2. Submit verifiable certification that the manufacturer of the epoxy products to be used on this project has a two (2) year history in producing specific products for application in underwater concrete repair Work using pressure-grouting techniques. Certification shall include product name or number; purpose accomplished by product; product compressive strength when applicable; location, date and owner of projects where epoxy products have been applied; brief description of the project; and telephone number of owner’s project engineer or a representative of the owner who is familiar with the application Work and products used.

3. Submit a step-by-step procedure that has been reviewed by the epoxy manufacturer, for proper application of the specific products to be used on this project. The procedure shall include pile preparation techniques and application techniques for epoxy paste and injection adhesive. The procedure shall include but not be limited to a description of: all special environmental conditions that must be maintained during product mixing, all tools and their intended use, exact mixing ratio of epoxy components, exact mixing apparatus for each epoxy product used and method of transport to the underwater crack-repair location. The procedure shall bear the signature of an authorized agent of the manufacturer.

4. Submit a testing laboratory document certifying that a representative sample of the epoxy injection material to be used on this project is in accordance with Article 2.01 paragraph A, of this section. The document shall include a copy of all test reports. The document shall also list the name and telephone number of the testing laboratory representative responsible for material certification.

5. Submit a project operations manual written by the manufacturer, a copy of which the Contractor shall have on site at all times during the project.

a. The manual shall contain, at minimum, test procedures for the proper functioning of the pump, injection apparatus and mixing device while using the same length of component hose to be used during repair Work, and proper mixture and combining qualities of the components in the submerged saltwater environment (a gel test). The manual shall specify the frequency these tests be executed to insure proper functioning of the equipment and repair material.

6. Submit certified testing laboratory documents verifying product compliance through specific tests conducted on samples of the same lot of injection material proposed for this project.

a. Each document shall state the following:

(1) Product name

(2) Lot identification number

(3) Maximum shelf life

(4) Maximum pot life

(5) Date of manufacture

(6) Date shipped to this project

(7) Shipment quantity

(8) The results of the required tests in accordance with Article 2.01A
7. Each document shall bear the signature of an authorized agent of the manufacturer.
PART 2   MATERIALS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 MATERIAL REQUIREMENTS
A. Epoxy Adhesive For Pressure-Grouting
1. General: The product shall be a multi-component structural epoxy adhesive capable of processing through continuous positive displacement metering and mixing equipment for injection into 0.025” and larger width cracks and other voids and spalls in concrete structures. The product shall be suitable for placement in the conditions of dry, wet, and submerged saltwater environments. The age since manufacture of the materials used on this project shall not exceed one hundred twenty (120) days.
2. Specific Requirements: The product shall be suitable for the intended use and shall have the following properties:

a. Minimum Heat Deflection Temperature (H.D.T.) of 100°F per American Society of Testing Materials Designation D648.

b. Minimum pot life of 20 minutes when measured with a 60-gram mass in an environment similar to the project conditions.

c. Minimum compressive strength of 3000 psi per ASTM D695 when conditioning is modified to a three-day, 72 hour cure time when curing in a saltwater environment similar to the project conditions at 42°F.

d. Minimum compressive strength of 6000 psi per ASTM D695 when conditioning is modified to a 14 day, 336 hour cure time when curing in a saltwater environment similar to the project conditions at 42°F.

e. Minimum slant-shear strength of 3000 psi per American Association of State Highway Transportation Officials (AASHTO) T237 when modified to a three-day, 72 hour cure time when curing in a saltwater environment similar to the project conditions at 42°F.

f. Minimum slant-shear strength of 6000 psi per AASHTO T237 when modified to a 14-day, 336-hour cure time when curing in a saltwater environment similar to the project conditions at 42°F.

g. Minimum bond strength of 3000 psi per AASHTO T237 when modified to a three-day, 72-hour cure time curing in a saltwater environment similar to the project conditions at 42°F.

h. Minimum bond strength of 6000 psi per AASHTO T237 when modified to a 14-day, 336-hour cure time curing in a saltwater environment similar to the project conditions at 42°F.

B. Epoxy Paste
1. The product shall be a multi-component, 100% solids epoxy resin paste designed specifically for splash zone coating, sealing or bonding surfaces which are continually wet or completely submerged in saltwater environments in temperatures found in the project area. The product shall be capable of underwater spall repair and shall provide a seal to serve as an aid to, and can withstand the injection pressure of, the epoxy adhesive pressure-grouting technique.

C. Epoxy Injection Ports
1. The epoxy adhesive injection ports shall be manufactured from ferrous or non-ferrous materials and shall provide a secured receptacle for, and a watertight connection to, the epoxy injection gun during the pressure grouting process. In the event ferrous ports are used, the Contractor shall ensure that ports and injected areas are protected from saltwater invasion and corrosion using methods approved by the Engineer.

D. Other Materials
1. All other materials not specifically described but otherwise required for a complete and proper installation of the products shall be provided by the Contractor subject to the approval of the Engineer.
2.2 FABRICATION & SUPPLY OF MATERIALS
2.3 MATERIAL HANDLING & STORAGE
A. Deliver all epoxy injection adhesive and epoxy paste material to the project site in unopened containers clearly labeled to indicate:

1. Name of manufacturer

2. Product name or number designation

3. Designation of component in container and component mix ratio

4. Date of manufacture and lot number

5. Hazardous material rating and handling precautions, if applicable.

B. Protect the epoxy injection adhesive and paste materials from freezing, excessive heat and all other harmful environmental conditions during transportation to, and storage at, the project site.
2.4 QUALITY ASSURANCE & INSPECTIONS
PART 3   EXECUTION

3.1 PROJECT INFORMATION

A. The Contractor shall familiarize himself with the job site conditions that include repair Work in dry, wet and submerged saltwater environments that range in temperatures from 40°F to 60°F. He shall also familiarize himself with the varying visibility of the submerged environment due to ambient weather conditions.

B. Due to dense marine growth, the Contractor or Engineer, in the course of the Work, may discover additional cracks or spalls existing on the piles but not indicated on the drawings. At his discretion, the Engineer may require the damage be repaired. If the Engineer requires repair of additional damage, payment shall be in accordance with Article G-05 of the General Conditions.  
3.2 PREPARATION FOR EXECUTION

A. PREPARATION WORK Inspection: Prior to beginning the Work of this section, carefully inspect the damage to be repaired. The Contractor shall familiarize himself with and verify the conditions, as represented by the contract drawings that exist in the field. Conflicts with the drawings shall be brought to the attention of the Engineer prior to performing repair Work on the cracks in question.

3.3 EXECUTION OF WORK

A. Epoxy Material Placement
1. Application of epoxy resin pastes and adhesives shall be in accordance with this section. It shall be the responsibility of the Contractor to schedule his Work so that epoxy injection material has reached 3000 psi compressive strength before ship cranes or other heavy equipment pass over the bent containing the epoxy-injected pile.

B. Removal Of Obstruction Piles
1. In the event that a broken pile interferes with the placement or installation of pile jacket forms, the Contractor shall relocate the broken pile to a safe location or pull the pile out of the way at the Engineer’s option. This Work shall be accomplished while preventing additional damage to existing nearby piles. The Contractor shall remove riprap and mud as necessary to install jackets or forms at or near the mudline.

3.4 QUALITY ASSURANCE

A. The Port may provide independent diver inspection service to the satisfaction of the Engineer. Inspection service and tests conducted for the sole benefit of the Contractor shall be at the Contractor’s expense.

1. Qualification of Workman: Provide at least one (1) person who shall be responsible for this portion of the Work and be present at all times during the execution of this portion of the Work. That person shall be thoroughly trained and experienced in directing the Work in placing epoxy injection adhesives by pressure-grouting and epoxy resin pastes in dry, wet and submerged saltwater environments in temperatures similar to those found in the project area.

2. Trained and experienced personnel shall accomplish the application of epoxy injection adhesives by pressure-grouting and epoxy pastes in dry, wet and submerged underwater environments in temperatures similar to those found in the project area.
B. At his option, the Contractor may provide independent inspection of the test and production repair Work. All discrepancies between the Contractor’s and Port’s inspection reports shall be resolved by the Engineer after a joint inspection by the Contractor’s and Port’s representatives.
C. Testing Program
1. Preparation of Test Pile and Production Piles: The Contractor shall thoroughly clean all areas to receive epoxy materials. The Contractor shall provide qualified personnel capable of working satisfactorily under the project conditions.

a. The Contractor shall use a high-pressure (10,000 psi minimum) water jet and other means as necessary to clean the repair areas. The Contractor shall use an air-actuated hammer or other mechanical means to roughen the surface as necessary to provide an adherible surface on the pile to the satisfaction of the Engineer. The ports shall provide a clear passageway for the injection material to reach the innermost regions of the crack.

2. General: Prior to repairing piles on a production basis, the Contractor shall epoxy-inject the cracks in a sample pile specimen selected by the Engineer. Simultaneously, the Contractor shall also make epoxy-material test specimens. The Port will inspect the pile test repairs and epoxy-material test specimens while they are made. After the sample pile test repairs are completed and have cured for three (3) days, the pile shall be removed by the Contractor for testing by the Port.

a. The Port will core-drill the pile at the test repair locations to obtain samples of the epoxy repairs. The Port will subject the core-drill samples and epoxy-material specimens to laboratory testing after curing for three (3) and fourteen (14) days after injection under the project conditions. After successful laboratory results are obtained from the 3- and 14-day tests of the core-drilled samples, the Engineer will accept the epoxy materials and installation procedures and allow the Contractor to begin epoxy-injection repair Work on a production basis.

3. Removal of Test Pile: Prior to removing the sample pile, the Contractor shall fasten no less than four (4) structural members equidistant around its perimeter. The members shall not be fastened to the pile until the epoxy has cured for thirty-six (36) hours minimum or per manufacturer’s recommendations. The members shall be sized such that their effective resistance to bending along a 14 foot length shall be no less than the resistance to bending of the pile itself along a 14 foot length when the pile’s longitudinal axis is in a horizontal alignment. Each structural member shall be continuous along the length of the pile. The Contractor shall ensure that installation of the members does not damage the test repairs or the pile itself.

a. The Contractor shall cut the pile in a manner, approved by the Engineer, that does not endanger the integrity of the pile test repairs. The Contractor shall restrain the pile in a manner, approved by the Engineer that restricts motion of the pile in all directions during cutting.

b. An approved stress-equalizing sling shall be used to transport the removed sample pile. The sling shall be attached to the pile at intervals no longer than 14-feet apart throughout the length of the pile and no farther than three-feet from each end.

c. The pile shall be placed on minimum 12-inch tall blocking, spaced no more than five-feet apart. After the pile is placed on blocking, the Contractor shall remove the structural member bracing. During all phases of the removal and transportation of the pile, the Contractor shall ensure that the pile remains intact and safe from all collisions or other occurrences that could cause damage.

4. Testing of Core-Drilled Samples: The Port will subject a portion of the core-drilled samples to laboratory tests to determine if the epoxy injection material has penetrated cracks 0.025” in width and if the epoxy material compressive strength has reached 3000 psi after curing for three (3) days under the project conditions.

a. The remainder of the samples will be stored under the project conditions and subjected to laboratory tests to verify the same penetration characteristics and to determine if the epoxy material compressive strength has reached 6000 psi after fourteen (14) days under the project conditions.

5. Testing of Material Specimens: The Contractor shall make seven (7) epoxy-injection material test specimens in a right-cylindrical shape. These specimens shall be made in the underwater project environment in non-ferrous tubing provided by the Contractor. The Contractor shall pump the epoxy material in through an orifice in the bottom of the tube and out through an orifice in the top of the tube to preclude saltwater contamination. The Contractor shall make seven (7) such tube specimens, each one inch in diameter by seven inches in length. After the specimens have been made to the satisfaction of the Engineer, the Contractor shall carefully place the specimens in an underwater location specified by the Engineer for curing.

a. The material specimens shall be for general use by the Port and shall not be used as acceptance or rejection criteria for Contractor procedures or products.

6. Evaluation of Laboratory Testing of Core-Drilled Samples: The Port will remove sixteen (16) core-drilled samples from the epoxy-injected repairs made to the sample pile, and subject them to laboratory testing. Eight (8) of the samples will be subjected to a compression splitting test after curing for three (3) days, and the remaining eight (8) will be subjected to the same test after curing for fourteen (14) days under the project conditions.

a. The conditions for acceptance of the epoxy-injected repairs to the sample pile shall be as follows:

(1) The epoxy-injected material is found to have penetrated full depth into 0.025” and wider cracks in thirteen (13) of the sixteen (16) core-drilled samples.

(2) The compressive strength of the epoxy injection material is found to be equal to or greater than 3000 psi in seven (7) of the eight (8) core-drilled samples when cured for three (3) days under project conditions.

(3) The compressive strength of the epoxy injection material is found to be equal to or greater than 6000 psi in seven (7) of the eight (8) remaining core-drilled samples when cured for fourteen (14) days under project conditions.

b. After the testing program acceptance conditions are successfully met, the Port will approve the epoxy materials and application procedures and allow the Contractor to begin pile preparation and epoxy-injection Work on a production basis.

c. If the testing program acceptance conditions are not successfully met, the Contractor shall re-execute the testing program until successful.

D. Re-Execution Of Testing Program
1. If the Contractor elects to use different epoxy materials, he shall submit new information regarding the submittals in accordance with this section. After approval of the submittals, the Engineer will require the Contractor to re-execute the testing program. A re-execution of the testing program shall be in accordance with Article 3.01 of this section. Another pile for test repairs will be chosen by the Engineer. The Contractor shall receive no additional compensation for a re-execution of the testing program, and he shall be responsible for all costs incurred with inducing cracks for test repairs in an existing test pile or removing and replacing an additional test pile.

3.5 DELIVERIES
PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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