



SECTION 03 1534

POST-INSTALLED CONCRETE ANCHORS PURCHASE – NORMAL CONFIDENCE

*************************************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifiers notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual (ESM) Structural Specifications POC.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification developed for ML-3 and ML-4 projects.  For ML-3 applications, additional requirements may be added if additional confidence is desired; however it is recommended that the confidence be achieved through the invocation of the testing in Section 03 1550 Sect. 4.2. Section 03 1512, which is intended for ML‑1 and ML-2 purchases, has examples of possible changes or it may be used as the starting point when the utmost confidence is desired.

This section is not required for anchors meeting the definition of “non-structural” contained in ESM Chapter 5 Section II Appendix A; instead, non-structural anchors need only be designed, purchased, and installed per the IBC and manufacturers instructions:  At time of writing, Appendix A.7 states:

A. Non-structural anchors support very light loads and subsequently are exempt from being “designed anchors.”  Post-installed concrete anchors for use in non-structural applications shall be chosen from qualified anchors in compliance with the IBC and ESM Chapter 16, IBC Program. 

B. A non-structural application must meet the following criteria: 

1. PC-1 mechanical and electrical components where flexible connections between the components and associated ductwork, piping, and conduit are provided and that are mounted at 4 ft or less above a floor level and weight 400 lb or less. 

2. PC-1 mechanical and electrical components weighing 20 lb or less where flexible connections between the components and associated ductwork, piping, and conduit are provided, or for distribution systems weighing 5 lb/ft or less. 

*************************************************************************************************************

PART 1 GENERAL
 1.1
SECTION INCLUDES
A. The technical requirements for purchasing post-installed concrete anchors for Management Level ML-4 applications at Los Alamos National Laboratory (LANL).

B. The purchase of post-installed concrete anchors for PC-1 and PC-2 structures, systems, and components (SSC). This specification applies to expansion, adhesive, and undercut. Definitions and descriptions for post-installed anchors per ACI 355.2 apply.
C. Does not apply to cast-in-place anchors or purchase of tools or equipment required for installation or testing.
D. Does not cover installation, testing, or design of post-installed anchors.
1.2
RELATED SECTIONS
A. 01 4000 Quality Requirements

B. 03 1550 Post-installed Concrete Anchors – Installation and Testing
C. [03 1512 Post-Installed Concrete Anchor Purchase – High Confidence]
1.3
REFERENCES
ACI 355.1R
State-of-the-art Report on Anchorage to Concrete
ICC AC 193
Acceptance Criteria for Mechanical Anchors in Concrete Elements

ICC AC 308
Acceptance Criteria for Post-installed Adhesive Anchors in Concrete Elements

ASTM E488
Standard Test Methods for Strength of Anchors in Concrete and Masonry Elements 

ASTM B633
Standard Specification for Electrodeposited Coatings of Zinc on iron and Steel

ASTM E1512
Standard Specification for Testing Bond Performance of Bonded Anchors
1.4
SUBMITTALS
A. Verification Documents

The following verification documentation shall be submitted by the Supplier for any anchors not in Table 1, Approved Anchors:

1. Submit the ICC-ES Evaluation Report (ESR) for each product.

2. Submit technical documentation of the product, including, but not limited to: anchor design strength in shear and tension, minimum spacing and edge distances, anchor dimensions, materials and coatings used, installation instructions, and all required design parameters.

3. For chemical anchors, also submit information on adhesives, including, but not limited to: elevated temperature versus load capacity effects (80-350(F), fire resistance, radiation effects, sunlight exposure effects, adverse chemical reactions, storage instructions, missing system, injection systems, mixing rations, gel time, setting time, shelf life, and hole cleanliness requirements.

4. For chemical anchors, also submit threaded rod or deformed reinforcing bar information as applicable, including geometry, shape, material properties, and any special requirements.

5. Submit shipping, handling, and packaging procedures as described in Para 1.6 below.
6. Submit cleaning and coating documentation for review.

7. Submit quality assurance program to meet requirements of Para 1.5.
8. Certificates of Compliance certifying that the anchors meet the requirements of this specification.
1.5 QUALITY ASSURANCE
All material shall be procured as Commercial Material. The same quality assurance requirements shall be passed down to any lower tier subcontractor. 
1.6 PACKAGING, SHIPPING, HANDLING, AND STORAGE
A. Establish and maintain controls for material handling and storage during fabrication and preparation for shipment to prevent damage and deterioration.

B. Prior to packaging an item, remove dirt, oil residue, water, metal chips, or other contamination.

C. If nuts, washers, sleeves and anchors are packaged and shipped unassembled, any components that are damaged during handling, shipping & storage, or that don’t fit properly (upon assembly during anchor installation), shall be replaced at no cost to LANL.
D. Bolting of different types and/or different sizes shall be packaged separately. 

PART 2 
PRODUCTS
2.1 Anchor types including nuts and washers: expansion, adhesive, and undercut and their intended Natural Phenomena Hazards (NPH) Performance Category.

Table 1
Approved Anchors

	Anchor Type
	Manufacturer
	Product Name
	NPH Performance Category

	Expansion:

     Wedge
	Hilti
	Kwik Bolt TZ
	PC-1 and PC-2

	     Heavy-Duty Sleeve
	Hilti
	HSL-3
	PC-1 and PC-2

	Adhesive
	Hilti
	HIT-RE 500-SD
	PC-1 and PC-2

	Adhesive
	Hilti
	HIT-HY 150 MAX-SD
	PC-1 and PC-2

	Undercut
	Hilti
	HDA
	PC-1 and PC-2

	Undercut
	Drillco
	Maxi-Bolt
	PC-3 and PC-41


1PC-3 and PC-4 anchors may also be used in lower NPH Performance Category installations.
Note to installer:  In rad and cleanroom areas, use of HILTI dust removal system (vacuum attachment) HIT-DRS (Item No. 362323) during hole air blow-out is normally required.  Consider purchase along with anchors if DRS if not on hand.
2.2 Definitions of anchors per ACI 355.1R apply. Supply anchor products of the following types:
A. Mechanical anchors: undercut and expansion (drop-in, heavy-duty sleeve, wedge, screw) anchors.

B. Bonded or adhesive anchor systems: chemical anchors.
C. All material shall be Commercial Material.
D. All anchors shall have a current ICC-ES Evaluation Service Report that contains recommended design capacities. Load tests used in the ICC ES Reports shall be performed in accordance with ICC AC 193 and ASTM E488 for mechanical anchors, AC 308 and ASTM E1512 for adhesive anchors.
E. Provide carbon steel or stainless steel anchors as specified. Submit documentation of materials used.
F. Non-stainless steel items shall be zinc coated for corrosion resistance in accordance with ASTM B633 or approved equal. Submit documentation of coating thickness used, service class level, and type.
G. Anchor head shall be stamped, or otherwise permanently marked, with the total anchor length of a length code that can be related to the total anchor length.
H. Anchor head, nut, or washer shall not be marked with a letter “Q” or be marked with the color blue. If the letter “Q” is contained in the length code, those anchors shall be excluded from use.
2.3 TEST AND INSPECTIONS
A. The Supplier is responsible for performing inspections, as necessary to ensure compliance with all material and documentation requirements identified in this Specification. Documentations of inspections will be available to LANL if requested.

B. LANL representative shall have the option of inspecting anchors for finish, workmanship, and dimensional tolerances before any shipment is made.

C. Materials that are not properly marked, have poor workmanship, are corroded, have defective threads, or are improperly documented shall be rejected.

PART 3    EXECUTION


Not Used.

END OF SECTION
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