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ADHESIVELY BONDED ANCHORS AND DOWELS

Adhesively Bonded Anchors and Dowels

Scope

Furnish all required labor, equipment, and materials and perform all operations necessary for
installing anchors and dowels in concrete using an adhesive bonding system in accordance with
the details shown on the Plans and with the requirements of this Specification. Provide a material
system specifically intended for use in structural applications for bonding anchors and dowels to
hardened concrete. Limit applications to anchors and dowels installed in vertical, downwardly
inclined, and horizontal positions with sustained tensile loading. Do not use adhesive anchors in
overhead,upwardly inclined installations, or horizontal positions with sustained tensile loading,
unless permission has been obtained from the BCE. See Figure 1.1.
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Figure 1.1

Submittals

Submit a description of the proposed adhesive bonding system to the RCE for review, comments,
and acceptance. Include in the description the anchor type, equipment, Manufacturer's
recommended hole diameter, material specifications, and any other material, equipment or
procedure not covered by the contract documents. List the properties of the adhesive, including
density, minimum and maximum temperature application, setting time, shelf life, pot life, shear
strength, bond strength, and compressive strength. If anchors or dowels containing a corrosion
protective coating are required, provide an adhesive that does not contain any chemical elements
that are detrimental to the coating and include a statement to this effect in the submittal
concerning the contents as required by State or Federal Laws and Regulations.

Submit to the RCE Manufacturer’s certification that the adhesive bonding system, when tested for
tension pull-out according to ASTM E 488 utilizing identical anchorages, embedment depths, and
concrete strengths as those specified on the Plans, does not fail by any mode listed in Section 14
of ASTM E 488 when loaded to the lesser of 85 percent of the specified bond strength (based on
the nominal anchorage diameter and embedment depth) or 90 percent of the yield strength of the
anchor. Also, submit to the RCE long term load (creep) test results performed in accordance with
ASTM E 1512 or ICC-ES AC 308. When specified on the Plans, field testing will also be required
for adhesive anchorages.
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1.3 Materials

Provide adhesive bonding material systems for structural applications that meet the requirements
of ASTM C 881 (AASHTO M 235), Type IV, Grade 3, Class B or C (depending on site conditions).
Do not use “Fast Set epoxy.” Package components of the adhesive in containers of such size
that one whole container of each component is used in mixing one batch of adhesive. Use
containers of such design that all of the contents may be readily removed, and are well sealed to
prevent leakage. Do not use material from containers which are damaged or have been
previously opened. Use only full packages of components. Furnish adhesive material that
requires hand mixing in two separate containers designated as Component A and Component B
or in a self-contained cartridge or capsule that consists of two components which will be
automatically mixed as they are dispensed, as in the case of a cartridge, or drilled into, as in the
case of a capsule.

Provide packages clearly marked by the Manufacturer with the following information:
. Manufacturer’'s name and address

Product Name

Date of Manufacture

Expiration Date

LOT Identification Number

Storage and Handling Requirements

With each package include the Manufacturer’s instructions for anchor and dowel installation.
Include the following information with the instructions:

° Diameters of drilled holes for applicable anchor and dowel sizes.

. Cleaning procedure for drilled holes, including a description of permitted and
prohibited equipment and techniques.

Allowable temperature ranges for storage, installation and curing.

Identification of acceptable mixing/dispensing nozzles.

Fabrication requirements for anchors and dowels.

Description of tools permitted or required for installation.

Method of identifying properly proportioned and mixed adhesive materials.

Time and temperature schedule for initial set (‘gel time’) and full-strength cure.
Requirements for special installation conditions such as horizontal or near
horizontal orientation of the anchor or dowel.

1.4 Construction Requirements
1.4.1 Storage

Deliver the adhesive bonding material system to the job-site in original unopened containers with
the Manufacturer’'s label identifying the product. Store materials delivered to the job-site in the
original unopened containers within an appropriate facility capable of maintaining storage
conditions consistent with the Manufacturer's recommendations.

1.4.2 Installation

Install the adhesive anchors and dowels perpendicular to the plane surface of the structural
member, in accordance with Manufacturer's recommendations, and when the concrete is above
40 degrees Fahrenheit and has reached its 28 day strength. Install the anchorages before the
adhesive’s initial set (‘gel time’).

1.4.2.1 Drilling of Holes into Concrete

Ensure that concrete members receiving adhesive-bonded anchors or dowels are structurally
sound and free of cracks in the vicinity of the anchor or dowel to be installed. When directed by
the RCE, use a jig or fixture to ensure the holes are positioned and aligned correctly during the
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drilling process.

Use a metal detector specifically designed for locating steel in concrete to avoid conflicts with
existing steel reinforcement whenever placement tolerances and edge clearances permit. Unless
other equipment is recommended by the Manufacturer, drill holes to the diameter required by the
Manufacturer using a rotary hammer drill and bit. Perform core drilling to clear existing steel
reinforcement only when approved by the RCE. Dry the drilled holes completely prior to cleaning
and installing the anchors or dowels. Clean and prepare drilled holes in accordance with the
Manufacturer's recommendations, but as a minimum, use oil-free compressed air to remove
loose particles from drilling, brush inside surface to free loose particles trapped in pores, then use
compressed air again to remove the remaining loose particles. Use a non-metallic bristle brush
and avoid over-brushing to prevent polishing the inside surface of the drilled hole. Check each
hole with a depth gauge to ensure proper embedment depth. Repair spalled or otherwise
damaged concrete using methods approved by the RCE.

1.4.2.2 Inspection of Holes

Inspect each hole immediately prior to placing the adhesive and the anchors/dowels. Ensure all
holes are dry and free of dust, dirt, oil, and grease.

1.4.2.3 Mixing of Adhesive
Mix the adhesive in strict conformance with the Manufacturer’s instructions.
1.4.2.4 Embedment of Anchors and Dowels

Remove all debris, oils, and any other deleterious material from the anchors and dowels to avoid
contamination of the adhesive bonding material. Insert the anchor or dowel the specified depth
into the hole and slightly agitate it to ensure wetting and complete encapsulation. After insertion
of the anchor or dowel, strike off any excessive adhesive flush with the concrete face. Should the
adhesive fail to fill the hole, add additional adhesive to the hole to allow a flush strike-off. Do not
disturb the anchors and dowels while adhesive is hardening. For horizontal and inclined
installations, provide temporary supports to maintain the alignment of the anchors or dowels until
the adhesive bonding material has cured.

1.4.3 Field Testing

When specified on the Plans, field test the installed anchors and dowels. Perform field testing of
the installed anchors and dowels in accordance with the applicable sections of ASTM E 488.
Inform the RCE and the Manufacturer when the tests will be performed at least 2 days prior to
testing. For testing, use a calibrated hydraulic centerhole jack system that will not damage the
anchor or dowel. Place the jack on a plate washer that has a hole at least 1/4" larger than the
hole drilled into the concrete. Position the plate washer on center to allow an unobstructed pull.
Position the anchors/dowels and the jack on the same axis. Have an approved testing agency
calibrate the jack within 6 months prior to testing. Supply the RCE with a certificate of calibration.

Divide the anchors and dowels into LOTs for field testing and acceptance. A LOT consists of
anchors or dowels of the same type, diameter, strength, embedment length, and adhesive
bonding system. Prior to performing field tests, submit proposed testing locations to the RCE for
review, comments, and acceptance. In the presence of the RCE, field test the anchors or dowels
for each LOT in accordance with the following:

Test a minimum of 1 anchorage but not less than 10% of all anchors in the LOT to the test load
shown on the Plans.

If less than 60 anchorages are to be installed: Install and test the minimum required number of
anchorages prior to installing the remaining anchorages. After installing the remaining
anchorages, test a minimum of 2 of these anchorages at random locations selected by the RCE.
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If more than 60 anchorages are to be installed: Test the first 6 anchorages prior to installing the
remaining anchorages. Then test, at random locations selected by the RCE, 10% of the number
in excess of 60 anchorages.

For every failed field test, perform two additional field tests on adjacent untested anchors or
dowels within the LOT. Continue additional field tests until no more test failures occur, or until all
anchors and dowels within the LOT are tested.

Begin testing after the Manufacturer's recommended cure time has been reached. For testing,
apply and hold the test load for three minutes. If the jack experiences any drop in gage reading,
restart the test. For the anchorage to be deemed satisfactory, hold the test load for three minutes
with no movement or drop in gage reading.

Remove all anchors and dowels that fail the field test, without damage to the surrounding
concrete. Re-drill holes to remove adhesive bonding material residue and clean the hole in
accordance with Subsection 1.3.2.1. For reinstalling replacement anchors or dowels, follow the
same procedures as new installations. Do not reuse failed anchors or dowels unless approved
by the RCE.

Determine failure of the field test in accordance with ASTM E 488. Submit certified test reports to
the RCE. Final acceptance of the adhesively anchored system is based on the conformance of
the pull test to the requirements of this Specification. Failure to meet the criteria of this
Specification is grounds for rejection.

1.5 Measurement

No separate measurement for payment will be made for furnishing, installing, and testing of
adhesively bonded anchors and dowels.

1.6 Payment

Include all costs of adhesively bonded anchors and dowels in the contract unit price bid for the
items to be anchored.
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