(1015EPOX, 02/16/23)

SECTION 1015	EPOXY MATERIALS: the title and text of the Standard Specifications is revised to read:

SECTION 1015	EPOXY RESIN ADHESIVES: 
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1015-1	General Requirements:

Certificates of Compliance, conforming to the requirements of Subsection 106.05 of the specifications, shall be submitted to the Engineer by the contractor for any epoxy resin adhesives used on a specific project.  Only those epoxy resin adhesives shown on the Department’s Approved Products List (APL), or equal, will be allowed for use.  Approved products may only be used in accordance with the limitations stated in the manufacturer’s instructions, the APL, and the International Code Council Evaluation Service (ICC-ES) evaluation report for the product, if applicable.  Copies of the most current version of the APL are available on the internet from the ADOT Research Center, through its Product Evaluation Program.

Epoxy resin adhesives shall be a two-component system that meets the requirements of ASTM C881, shall be furnished in the type, grade, and class specified, and shall meet all the requirements specified herein. For pre-packaged cartridge kits, the epoxy resin adhesive shall meet the requirements of ASTM C881 when mixed according to the manufacturer’s instructions, utilizing the manufacturer’s mixing nozzle.  When a grade or class is not specified, an appropriate grade and class shall be selected for the particular application and approved by the Engineer. Epoxy resin adhesives for patching external concrete shall be gray in color. 

All epoxy resin adhesives shall be resistant to the action of weathering, moisture, acids, alkalis, and other environmental factors.

The contractor shall submit product literature and Safety Data Sheets (SDS).  The literature shall identify the recommended product use or applications for which it is intended, and the directions for use.

1015-1.01	Packaging, Labeling, and Storing:

Each component of epoxy resin adhesive shall be packaged in containers of size proportional to the amount of that component in the mix so that one container of each component is used in mixing one batch of epoxy resin adhesive.

The containers shall be of such design that all of the contents may be readily removed, and shall be well sealed to prevent leakage.  The containers and labeling shall meet U.S. Department of Transportation Hazardous Material Shipping Regulations, and the containers shall be of a material, or lined with a material, of such character as to resist any action or breakdown by the components.

Each container shall be clearly labeled with the product type and identification code, component designation (A or B), manufacturer's name, date of manufacture, batch or lot number, all directions for use, and such warnings or precautions concerning the contents as may be required by State or Federal Laws and Regulations.

Epoxy resin adhesives shall be stored in accordance with the manufacturer's recommendations at all times.  Attention is directed to the characteristic of some epoxy resin components to crystallize or thicken excessively prior to use when stored at temperatures below 35 degrees F.  Any material which shows evidence of crystallization or a permanent increase in viscosity or settling of pigments which cannot be readily dispersed with a paddle shall not be used.

1015-1.02	Directions for Use:

Use of epoxy resin adhesives shall be in accordance with the manufacturer's recommendations unless otherwise specified by the Engineer.  Use of epoxy resin adhesives shall be allowed for only those uses as shown on the ADOT Approved Products List.

At the time of mixing, the two components of the epoxy resin adhesive shall be at a temperature between 60 and 85 degrees F, unless otherwise specified or approved by the Engineer.  Any heating of the epoxy resin components shall be done by application of indirect heat.

Immediately prior to mixing, each component shall be thoroughly mixed with a paddle, unless otherwise specified.  Separate paddles shall be used to stir each component.

Immediately prior to use, the components of the epoxy resin adhesive shall be mixed together in the specified ratios according to the manufacturer's recommendations.  When mixed, all epoxy resin adhesive shall have a uniform color without streaks.  No solvent shall be added to any epoxy resin adhesive.

Surfaces on which the epoxy resin adhesive is to be placed shall be free of rust, paint, grease, asphalt and loose or otherwise deleterious materials.  The surface shall be dry unless otherwise allowed according to the manufacturer's recommendations for use.  Any overlay or inserted material which is to be bonded to the underlying surface shall be placed before thickening of the epoxy resin adhesive has begun.

When epoxy resin adhesive is used as a binder to make mortar, the components of the epoxy resin adhesive shall be thoroughly mixed together before the sand or fine aggregate is added.  The type, gradation, and proportion of sand or fine aggregate added and mixed with the epoxy resin adhesive to make mortar shall be as specified or recommended by the manufacturer.  The sand or fine aggregate moisture content shall not be more than 0.5 percent as determined in accordance with AASHTO T 265.  All surfaces against which mortar is to be placed shall be primed with a coat of the epoxy resin adhesive just prior to placing the mortar.

1015-2	Anchoring Adhesives - Steel to Concrete:

Epoxy resin adhesive anchoring systems shall be used for bonding anchors and rebar dowels into hardened concrete or masonry. Applications shall be limited to horizontal and down hole orientations.  Epoxy resin adhesives shall not be used in any overhead vertical application, or permanently sustained purely axial tension application.

The anchoring adhesive shall consist of a two component epoxy resin adhesive formula that is packaged in a dual-cylinder cartridge that can automatically combine the constituents in the proper proportions. Manual proportioning of the components shall not be used for anchoring applications. The adhesive shall not be used beyond the expiration date shown on the packaging.

For horizontal applications where flow out of the anchoring hole is a problem, high viscosity or non-sag anchoring adhesives shall be used. Low and medium viscosity anchoring adhesives may be utilized in down holes which open upward. The product shall only be used for the application and limitations for which it was designed according to the manufacturer’s product literature.  Post-installed anchoring adhesives shall be installed in accordance with the manufacturer’s printed installation instructions (MPII).  Installation of adhesive anchors shall be performed by personnel trained to install adhesive anchors.

1. 	Structural Applications:

Structural applications are defined as those requiring the anchoring adhesive system to develop a minimum tensile and shear strength resistance to an applied load.  Post-installed anchoring adhesives shall have been tested in accordance with ICC-ES Acceptance Criteria for Post-Installed Adhesive Anchors in Concrete (AC308), which incorporates the requirements found in ACI 355.4. A current ICC-ES evaluation report for the anchoring adhesive shall be submitted to the Engineer, who will review the conditions of use listed in the report before it is approved for use on a project. The conditions of use include limitations on base material temperature since higher temperatures affect adhesive bond tension and shear load strength. The anchoring adhesive shall only be used for the broad category (un-cracked concrete, cracked concrete, or masonry) for which it has been designated in the ICC-ES report.

Horizontal applications where a component of the applied load will be in sustained tension shall be installed by an individual who has a current ACI/CRSI Adhesive Anchor Installer Certification.

(B)	Load Transfer Dowel and Tie-Bar Applications:

Applications for load transfer dowels and tie-bars are defined as those required to transfer load across joints in concrete slabs, walls and other concrete and masonry members.  Epoxy resin adhesive shall meet the requirements of ASTM C881 Type IV. The anchors shall be installed, using the anchoring adhesive in the concrete or masonry member in strict accordance with the manufacturer’s instructions. The anchoring adhesive shall only be used for the broad category (un-cracked concrete, cracked concrete, or masonry) for which it has been designated in the manufacturer’s product literature.

1015-3	Concrete to Concrete Bonding Adhesives:

1. 	General:

The grade of the epoxy resin adhesive system shall match the proposed use as identified in the product literature provided by the manufacturer.  The product shall specifically be designed for this application according to the manufacturer's product literature.  The pot life of the material shall be determined in accordance with AASHTO T 237, Part I.  

(B) 	Hardened Concrete to Hardened Concrete

Epoxy resin base adhesive to be used for adhering or bonding hardened concrete to hardened concrete and other materials shall conform to the requirements of ASTM C881, Type I for non-load bearing applications and Type IV for load bearing applications.  

(C) 	Hardened Concrete to Fresh Concrete

Epoxy resin base materials to be utilized for adhering or bonding freshly mixed concrete materials to hardened concrete, shall conform to the requirements of ASTM C881, Type II, for non-load bearing applications and Type V for load bearing applications. 
 
1015-4	Epoxy Resin Adhesive for Mortar:

Epoxy resin adhesive to be used for binder in mortar, shall conform to the requirements of ASTM C881, Type I, for non-load bearing applications and Type IV for load bearing applications.  The grade of the epoxy resin adhesive system shall match the proposed use as identified in the product literature provided by the manufacturer.  The product shall specifically be designed for this application according to the manufacturer's product literature.

When epoxy resin adhesive is used as a binder to make mortar, the components of the epoxy resin adhesive shall be thoroughly mixed together before the sand or fine aggregate is added.  The type, gradation, and proportion of sand or fine aggregate added and mixed with the epoxy resin adhesive to make mortar shall be as specified or recommended by the manufacturer.  The sand or fine aggregate moisture content shall not be more than 0.5 percent as determined in accordance with AASHTO T 265.  All surfaces against which mortar is to be placed shall be primed with a coat of the epoxy resin adhesive just prior to placing the mortar.

1015-5	Epoxy Resin Adhesive for Crack Repair:

Epoxy resin adhesive to be used for crack repair in concrete, shall be furnished as two components which shall be mixed together at or just before the point of injection.

The epoxy resin adhesive shall conform to the requirements of ASTM C881, Type I, for use in non-load bearing applications and Type IV for use in load bearing applications.  The grade of the epoxy resin adhesive system shall normally be Grade 1, low viscosity.  Grade 2, medium viscosity epoxy adhesive systems may be used in larger width cracks.  The product shall specifically be designed for this application according to the manufacturer's product literature.

Immediately prior to injection, usually at or near the injection tip, the two components shall be brought together as part of the injection process.  The injection equipment and process utilized shall be in accordance with the manufacturer's recommendations.  No solvents shall be utilized to thin the material.
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