



SECTION 03 1512
POST-INSTALLED CONCRETE ANCHORS PURCHASE – HIGH CONFIDENCE

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

LANL MASTER SPECIFICATION
Document online at http://engstandards.lanl.gov

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.

The specification was prepared by an organization operating under a quality assurance program that meets the requirements of DOE Order 414.1 and 10 CFR 830 (suitable for ML-1 through ML-4 projects).  If the application is ML-3 or ML-4, Section 03 1534 should be used since it is simpler and will be less costly; however, this section may be used for ML-3 with modifications when higher confidence is desired.
Implementation of this specification requires modification to the specification to meet project-specific requirements.  Responsibility for application of this specification to meet project-specific requirements lies with the organization modifying or implementing the specification. When this specification is used with nuclear facilities subject to 10 CFR 830, modification to this specification must be performed by an individual or organization operating under a quality assurance program that meets the requirements of that CFR and receive independent technical and QA reviews.
*************************************************************************************************************

PART 1 GENERAL
1.1 SUMMARY
A. Section Includes
The technical requirements for purchasing post-installed concrete anchors for Management Level (ML) -1 and ML-2 applications at LANL.

This specification applies to undercut and torque-controlled expansion (heavy duty sleeve) mechanical anchors. Definitions for undercut and torque-controlled expansion (heavy duty sleeve) anchors per ACI 355.2 apply.
1. Does not cover installation, testing, or design of post-installed anchors.
2. Does not apply to cast-in-place anchors. This specification does not apply to post-installed anchors for ML-3/4 applications and does not cover purchase of tools or equipment required for installation or testing.

1.2 RELATED SECTIONS
A. 01 4000  Quality Requirements

B. 03 1550  Post-Installed Concrete Anchors – Installation and Testing
C. [03 1534  Post-Installed Concrete Anchor Purchase – Normal Confidence]
1.3 REFERENCES
ACI 355.2
Evaluating the Performance of post-Installed Mechanical Anchors in Concrete

ACI 349, App. B

Code Requirements for Nuclear Safety Related Concrete Structures
ASTM A 36

Standard Specification for Carbon Steel
ASTM A 193

Standard Specification for Alloy-Steel Bolting Materials for High-


Temperature or High Pressure Service and Other Special Purpose Applications

ASTM E 488
Standard Test Methods for Strength of Anchors in Concrete and Masonry Elements
ASTM B 633
Standard Specification for Electrodeposited Coatings of Zinc on iron and Steel

ASME NQA-1
Quality Assurance Requirements for Nuclear Facility Applications, American Society of Mechanical Engineers

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. Supplier shall submit an inspection plan that meets Section 2.2.A for LANL’s review.

2. Quality Assurance Program that meets basic requirements 1-18 of NQA-1-2000.
3. Material Test Reports (MTRs) with traceability to purchase order and material for all supplied materials.

4. Submit qualification test reports and data from anchor load testing that meets the requirements of ACI 349, Appendix B, Section B.3.3.  Testing in accordance with ACI 355.2 is acceptable provided that the tests meet the requirements of ACI 349, Appendix B, Section B.3.3.  See Appendix A of to this specification for a typical anchor testing plan.  Testing to standards other than ACI 355.2 will be considered, provided the testing meets ACI 349, Appendix B, Section B.3.3.

5. 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 (e.g. bearing area of anchor head).

6. Submit the recommended k coefficient per ACI 349, Appendix B, Section B.5.2.8, based on 5% fractile of results of product-specific tests.  ACI 355.2, Appendix A2, provides guidance on calculating the 5% fractile of test results.

7. Submit values for the anchor pullout strength in tension, Np, per ACI 349, Appendix B, Section B.5.3.2, or confirm that pullout is not a failure mode for the fastener.

8. Submit shipping, handling, and packaging procedures as described in Section 1.6.

9. Submit anchor marking plan as described in Section 2.1.F and Section 2.1.G.

10. If qualification testing data is not complete for all diameters and/or not in accordance with Section 1.4.A.5 and Appendix A, submit a qualification testing plan and schedule, in accordance with Appendix A, Test Plan A.

11. If qualification testing was not performed under a QA program that meets NQA-1-2000 basic requirements 1-18, submit a confirmatory test plan and schedule, in accordance with Appendix A, Test Plan B.

12. Sellers without a LANL evaluated QA program that meets NQA-1-2000 basic requirements 1-18 shall submit critical characteristics affecting the identification and performance of the anchor being evaluated in accordance with ACI 355.2, Section 4, including, but not limited to: dimensions, tolerances, materials, surface finishes, and markings.

1.5 QUALITY ASSURANCE
A. All material shall be procured as ML-1 and ML-2 classifications from a supplier meeting ASME NQA-1-2000 basic requirements 1 through 18 or procured as Commercial Grade Items (CGI) with a designation ML-1/2. 

1.6 PACKAGING, HANDLING, SHIPPING, 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. Nuts, washers, and sleeves shall be assembled on bolts.

D. Bolting of different types and/or different sizes shall be packaged separately.

PART 2   MATERIALS / 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

	   Drop-in
	TBD
	TBD
	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

	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.

A. Material shall be procured as ML-1/2 through one of the following processes: (1) from an approved vendor with a QA program that meets NQA-1-2000 basic requirements 1-18 or (2) through the Commercial Grade Dedication process.

B. Carbon steel anchors shall conform to ASTM A36. High strength steel anchors shall conform to ASTM A193 B7. Stainless steel anchors shall conform to ASTM A193 Grade B8 (Type 304) or B8M (Type 316) Class 1 or Class 2 or engineering approved equivalent.

C. Non-stainless steel items shall be restricted to indoor/dry use until ICC-ES reports allow otherwise.

D. Undercut anchor diameters shall include the following sizes: 1/4, 3/8, 1/2, 5/8, 3/4, 1, and 1-1/4 inches. Metric sizes in the equivalent size range are also acceptable. Undercut anchor lengths shall be available in standard or non-standard lengths, as indicated on design drawings.

E. Heavy Duty Sleeve anchor diameters shall include the following sizes: 1/4, 3/8, 1/2, 5/8, 3/4, and 1 inch. Metric sizes in the equivalent size range are also acceptable. Heavy Duty sleeve anchor lengths shall be standard lengths.
F. Anchor head shall be stamped, or otherwise permanently marked, with the total anchor length or a length code that can be related to the total anchor length.

G. Anchor head, nut, and washers shall be uniquely permanently marked or inscribed with a letter “Q” for quality material (ML-1/2). Alternate permanent unique marking/color scheme may be used to distinguish (ML-1/2) material, subject to engineering approval. If color is used to distinguish ML-1/2 material, the color blue shall be used.

H. Supply flush mounted assemblies as an option, if specified by engineering drawings.

2.2 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.

B. LANL representative shall have the option of inspecting anchors for finish, workmanship, and dimensional tolerances before any shipment is made. The documentation required by this specification shall be available for review.

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

Do not delete the following reference information:

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

FOR LANL USE ONLY

This project specification is based on LANL Master Specification 03 1512 Rev. 1, dated June 10, 2009.

03 1512 - Appendix A 
Typical Anchor Test Plan

TESTING REQUIREMENTS:

The following is a clarification to ACI 349, Appendix B.3.3 to meet the requirements of this specification. Alternate test plants may be submitted for consideration and approval. Submit for LANL review all applicable testing data.

There are two types of testing: Qualification Testing and Confirmatory Testing.

A. Qualification Testing:
1. Requirements for qualification testing are given in Test Plan A.

2. Qualification testing shall encompass all anchor diameters in standard lengths to be sold and used on LANL projects. Test shall be performed in both cracked and uncracked concrete for static and seismic loading.

3. Seller shall submit qualification test data per specification, Section 1.4.A.5.

4. If existing qualification testing data is not complete or non-existent, additional qualification testing shall be performed under test plan A, in order to complete the test data. New qualification testing must be performed under a quality program that meets NQA-1-2000 basic requirements 1-18.
5. If qualification testing data is complete, but was not performed under and NQA-1 quality program, confirmatory testing shall be required per test plan B.

B. Confirmatory Testing:

1. Requirements for confirmatory testing are given in Test Plan B.

2. Confirmatory testing is performed to confirm the validity of qualification testing that was not controlled under an NQA-1 program.

3. Confirmatory testing must be performed under a program that meets NQA-1-2000 basic requirements 1-18.

TEST PLANS – General Requirements for Test Plans A and B:

The following general requirements apply to qualification testing (Test Plan A) and confirmatory testing (Test Plan B).

· Vendor shall submit a detailed test plan for review and approval prior to testing. The test plan shall include the requirements of this Appendix.

· Test program shall follow the principles set forth in ACI 355.2. Testing shall be performed under a QA program that meets NQA-1-2000 basic requirements 1-18.

· Concrete strength at the time of testing shall be between 3000 and 4000 psi.

· Testing shall be sufficient to provide k and (3 factors per ACI 349, Appendix B, Section B.5.2.8.

· Report all test data required by this specification in accordance with Section 1.4.A of this specification.

· Minimum sample size is 5 anchors per anchor diameter.

A. Test Plan A – Qualification Testing Plan:

1. Test all anchor diameters and standard lengths in uncracked concrete for static loads and cracked concrete for static and seismic loads.

2. Perform the tests per ACI 355.2, Table 5.2: Test 1, Test 3, and Test 12 with concrete strength between 3000 and 4000 psi.

3. Report the k and (3 factors based on the 5% fractile method as described in ACI 355.2, Appendix A2 and ACI 349, Appendix B, Section B.5.2.8.

4. Determine (3 using results from Tests 1 and 3.

5. Confirm minimum edge distances in accordance with ACI 349, Appendix B, Section B.8.4.

B. Test Plan B – Confirmatory Testing Plan:

1. Perform tests per ACI 355.2, Table 5.2: Test 1 and Test 12 with concrete strength, at the time of testing, between 3000 and 4000 psi.

2. Test the smallest anchor diameter, not less than 3/8 inches.

3. Compare confirmatory test results with vendor supplied qualification tests and submit for review and approval.

4. Minimum sample size is 5 anchors, unless the coefficient of variability per ACI 355.2 is greater than 20%, then test enough anchors to achieve a coefficient of variability less than 20%. If this can not be achieved, the anchor shall be rejected.

5. Report the k factor based on the 5% fractile method as described in ACI 355.2, Appendix A2 and ACI 349, Appendix B, Section B.5.2.8.
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