



 SECTION 05 0520
POST-INSTALLED CONCRETE AND GROUTED-MASONRY ANCHORS – 
NORMAL CONFIDENCE
*************************************************************************************************************

LANL MASTER SPECIFICATION

This section supersedes LMS 03 1534.  It includes field installation and inspection requirements for normal-confidence post-installed (PI) anchors.  These inspection requirements are not to be confused with the Special Inspections required by associated ICC-ES reports (ESRs), which should appear in a project’s Statement of Special Inspections.

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 POC.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

This Section was developed for ML-3 and ML-4 projects.  For ML-3 applications, additional requirements may be added if additional confidence is desired.  Section 05 0521, which is intended for ML‑1 and ML-2 installations, has examples of possible changes that can be made to increase confidence, or it may be used as the starting point when the utmost confidence is desired.  At a minimum, for ML-3 applications, it is recommended that testing be mandated in this Section to provide added assurance as opposed to increased rigor on procurement.

This section is not required for anchors meeting the definition of “Seismically Exempt Anchors”1 contained in ESM Chapter 5 Section II Appendix A; instead, Seismically Exempt Anchors need only comply with the IBC and ESM Chapter 16 (IBC Program), Section IBC-GEN, Subsection 8.2.
1
The term “non-structural anchors” was used in this document prior to 2014 revision
*************************************************************************************************************

PART 1 GENERAL
1.1 SECTION INCLUDES
A. The technical requirements for purchasing post-installed concrete anchors for Management Level [ML-3 and] ML-4 and Risk Category (RC)-1 through RC-IV structures, systems, and components (SSC). This specification applies to expansion, adhesive, undercut, and screw.

B. The technical requirements for field installation and inspection of post-installed (PI) anchors (including anchor systems consisting of steel reinforcing bars/dowels and grout) in concrete and grouted masonry for Management Level (ML) 3 and 4, and RC-I → RC-IV SSCs. The inspection requirements of this Section do not apply to Seismically Exempt Anchors (LANL definition).
C. Does not cover cast-in-place anchors, design of post-installed anchorage, or purchase of tools or equipment required for installation or testing.
1.2 RELATED SECTIONS
A. 01 4000 Quality Requirements

B. [05 0521 Post-Installed Concrete Anchors – High Confidence]
C. [03 6000 Grout]

D. [05 1000 Structural Metal Framing (baseplates, bearing plates, leveling plates).]

1.3 DEFINITIONS

Definitions of anchors per ACI 355.2 (as amended by ICC-ES AC 193) and ACI 355.4 (as amended by ICC-ES AC 308) apply, and all notations are identical to those used in those documents and in ACI 318 Chapter 17.  Where additional terms or notations are used, their definitions are included in this Section.

****************************************************************************************************
NOTE:  If the Project includes Seismically Exempt Anchors, they must be identified as such by the Engineer of Record (EOR) on the construction drawings.  If the Project does not include Seismically Exempt Anchors then delete bracketed text.

NOTE:  Prior to concluding an anchor is seismically exempt, ensure LANL ESM Chapter 5, Sect. II, Appendix. A, paragraph. A.5.C (i.e., “Consequential Damage”) has been considered. 

**************************************************************************************************** [Seismically Exempt Anchors, are defined in Engineering Standards Manual (ESM) Chapter 5, Section II, Appendix A, paragraph A.7.  They are used to anchor nonstructural components that meet one of several “exemptions” provided in the definition.  The nonstructural component(s), and the associated exemption(s), that these anchors are used for in this Project are as follows.  These anchors need only be designed and installed per the respective ICC-ES Report, IAPMO Evaluation Report, or similar.  
The Seismically Exempt Anchors in this Project are used to anchor ______.  This [These] nonstructural component[s] meet[s] the following exemption[s]:  

a. ___________

b. ___________

c. ___________]

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

NOTE:  If Project includes an anchorage system consisting of grout and concrete reinforcing steel (i.e., rebar /dowel) then the EOR must ensure completion of the following:

1. Design calculations for the anchorage system(s) in accordance with applicable portion of ACI 318.

2. Specification of the elements of anchorage system(s) consistent w/design calcs:

· 03 6000, Grout, utilized (i.e., edit template and include in Proj. Spec) and its strength stated.
· The rebar specified by editing para. 2.2 (below).  If the rebar will be welded-to (after installation), see ACI 318, para. 3.5.2.
3. The requirements for the installation of the anchorage system are included herein (ref. para. 3.5).

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

1.4 REFERENCES
	ACI 355.2
	Qualification of Post-Installed Mechanical Anchors in Concrete

	ACI 355.4
	Qualification of Post-Installed Adhesive Anchors in Concrete (ACI 355.4) and Commentary

	ACI 318
	Building Code Requirements for Structural Concrete and Commentary

	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 A 615


	Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement

	ASTM B 633
	Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel

	ASTM C 928
	Standard Specification for Packaged, Dry, Rapid-Hardening Cementitious Materials for Concrete Repairs

	ASTM E 488
	Standard Test Methods for Strength of Anchors in Concrete and Masonry Elements

	ASTM E 1512
	Standard Specification for Testing Bond Performance of Bonded Anchors

	ASTM F 436
	Standard Specification for Hardened Steel Washers

	DOE-STD-1021
	Natural Phenomena Hazards Performance Categorization Guidelines for Structures, Systems, and Components

	FEMA 308

IBC
	Repair of Earthquake Damaged Concrete and Masonry Wall Buildings

International Building Code


Other ICC Documents [*]
	ICC-ES Reports
	International Code Council Evaluation Services Reports (ESRs)

	ICC ESR-1545
	Hilti HSL-3 Carbon Steel Metric Heavy Duty Concrete Anchors in Concrete 

	ICC ESR-1546
	Hilti HDA Carbon Steel and Stainless Steel Metric Undercut Anchors in Concrete 

	ICC ESR-1917
	Hilti Kwik Bolt TZ Carbon and Stainless Steel Anchors in Concrete 

	ICC ESR-2322
	Hilti HIT-RE 500-SD Adhesive Anchor Systems 

	ICC ESR-3187
ICC ESR-3027       
	Hilti HIT-HY 200 Adhesive Anchoring System 

Hilti Kwik HUS-EZ Carbon Steel Screw Anchors for Use in Cracked and Uncracked Concrete 
International Code Council ES Acceptance Criteria

	ICC-ES AC 01
ICC-ES AC 58
ICC-ES AC 106


ICC-ES AC 193
	Acceptance Criteria for Expansion Anchors in Masonry Elements

Acceptance Criteria for Adhesive Anchors in Masonry Elements
Acceptance Criteria for Predrilled Fasteners (Screw Anchors) in Masonry

Acceptance Criteria for Mechanical Anchors in Concrete Elements

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


[* Note: Each and every ICC document that is used must include the specific edition of the IBC applicable to the Project code of record per ESM Chapter 16 (IBC Program), Section IBC-GEN, Subsection 8.2; see same for more detail.] 
1.5 ACTION SUBMITTALS
A. Verification Documents


The following verification documentation shall be submitted by the supplier for any anchors not in Tables 2.1.a and 2.1.b, Examples of Approved Concrete Anchors and Examples of Approved Grouted-Masonry Anchors, respectively:

1. Submit the ICC-ES Evaluation Report (ESR), or similar, 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 Article 1.6.
8. Certificates of Compliance certifying that the anchors meet the requirements of this specification.

1.6 QUALITY ASSURANCE
A. All material shall be procured as commercial material. The same quality assurance requirements shall be passed down to any lower tier subcontractor. 

B. The installation (and associated design) shall be in full compliance with the “Conditions of Use” section of applicable ICC-ESR reports. Any departures must be acknowledged via a formal variance in accordance with ESM Chapter 1 Section Z10.
C. The inspection, testing, and documentation requirements for same contained herein are the responsibility of the Subcontractor installing PI anchors (i.e., versus the PI-anchor inspection requirements contained in a project’s Statement of Special Inspections, which is the responsibility of the LANL Special Inspector).
1. To reduce delays and potentially redundant LANL inspection effort, notify LANL Inspectors at least 24 hours prior to any Subcontractor installation, inspection, or testing activities associated with Special Inspection and treat such tasks as hold/witness points.
1.7 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, screw, and undercut and their intended Natural Phenomena Hazards (NPH) Performance Category.

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

As indicated by the title of Tables 2.1.a and 2.1.b, the products tabulated are NOT the only ones that are allowed to be used at LANL.  Any product that complies with ESM Chapter 5 Section II can be used.  

Conversely, the use of a tabulated product does NOT, in and of itself, ensure compliance with ESM Chapter 5 Section II.  
Here are examples of typical items that an ESR must be initially screened for when considering a particular anchor product for use on a Project:

1. IBC edition applicable to Project Code of Record must be included in Evaluation Scope (section 1.0). 

2. Intended use of product must be consistent with Uses (sect. 2.0).

a. Amongst other things, this includes use in cracked/uncracked concrete, or masonry.

i. At the time of writing, there are no products that can be used in cracked masonry.  
3. Product must not be precluded from use in either resistance to seismic loads, or in SDC D, in Conditions of Use (sect. 5.0). 
4. If product is to be used outdoors, such much not be precluded by Conditions of Use.

Here is one (1) additional ‘initial-screening’ item that applies only to grouted-masonry anchors:

5. Evidence Submitted (section 6.0) must indicate one of ICC-ES AC01, AC58, or AC106.
The tabulated products ‘meet’ initial-screening items 1, 3, and 5.  
· Regarding item 2, just because a product is limited to use in only uncracked concrete or masonry does not disqualify the product from consideration (i.e., unless it is known a priori that the concrete /masonry in question IS cracked).  Rather the ESRs for such products stipulate that the concrete /masonry must be proven to be uncracked.

Once the initial screening is completed, here are examples of items to be alert for that can cause problems during Title II and /or III:

· Some ESRs indicate that a ductile anchorage design cannot be achieved with portions of a product (e.g., the smallest diameter of a particular screw anchor, the smallest diameter of anchor element of a particular adhesive anchor, etc.).  If such a product is selected for use, the EOR must ensure that (a) ESM Ch. 5, Sect. II permits the use of a non-ductile anchorage, AND (b) design/analysis complies with the provisions for non-ductile anchorage design.   .
· Some adhesive-anchor ESRs allow more than one type of drill to be used (for creating anchor hole) during installation (i.e., hammer drill vs core dill), and the type of drill selected for use affects the bond strength that the anchor can achieve.  Thus, EOR must select the drill type, design/analyze the anchor based on the applicable bond strength (for the drill type selected), and then indicate the drill type on the Project Record Documents.    
*************************************************************************************
*************************************************************************************
In rad and cleanroom areas, consider using the Hilti HIT-HY 200 adhesive-anchor product since it can be installed without blowing dust from the hole that, in turn, must be vacuumed (ref. Safe-Set System in ESR-3187).
*************************************************************************************

Table 2.1.a
Some of the Concrete-Anchor Products Approved for Use
	Anchor Type
	Manufacturer
	Product Name
	Acceptance

Report

	Expansion:
	
	
	

	Drop-in
	not allowed
	n/a
	n/a

	Heavy-Duty Sleeve
	Hilti
	HSL-3
	ESR-1545

	Wedge
	Hilti
	Kwik Bolt TZ
	ESR-1917

	Wedge
	Powers
	Power-Stud+ SD2
	ESR-2502

	Wedge
	Powers
	Power-Stud+ SD1
	ESR-2818

	Wedge
	Powers
	Power-Stud+ SD4 & SD6
	ESR-34711

	Adhesive
	Hilti
	HIT-RE 500-SD
	ESR-2322

	Adhesive
	Hilti
	HIT-HY 200 
	ESR-3187

	Screw
	Hilti
	Kwik HUS-EZ
	ESR-3027

	Undercut
	Hilti
	HDA
	ESR-1546

	Undercut
	Drillco
	Maxi-Bolt1
	See footnote 1

	Undercut
	Powers
	Atomic+2
	ESR-3067


1For Drillco Maxi-Bolts, LANL accepts the stud-type and flush-mount (coupling-type) per ESM Chapter 16 IBC Program LBO Approval Listing.  When listed in Section 05 0521 for ML-1/2 and NDC-3 use they may also be used in lower NPH-Design-/ Risk-Category installations (e.g., this Section).
2 Applies to stainless-steel versions of the SD4 & SD 6 products
Note to installer:  In rad and cleanroom areas, use of HILTI dust removal system (vacuum attachment) HIT-DRS (Item No. 362323) during hole blow-out with air is normally required.  Consider purchase along with anchors if DRS is not on hand.

Table 2.1.b
Some of the Grouted-Masonry Anchor Products Approved for Use
	Anchor Type
	Manufacturer
	Product Name
	Acceptance

Report

	Expansion:
	
	
	

	Drop-in
	not allowed
	n/a
	n/a

	Wedge
	Hilti
	Kwik Bolt 3
	ESR-1385

	Wedge
	Simpson
	Wedge-All
	ESR-1396

	Wedge
	Powers
	Power-Stud +SD1
	ESR-2966

	Adhesive
	USP 
	CIA-GEL 7000
	ESR-1702

	Adhesive
	Hilti
	HIT-HY 70 
	ESR-2682

	Screw
	Simpson
	Titen HD 
	ESR-1056

	Screw
	Powers
	Wedge-Bolt+
	ESR-1678


2.2. Supply anchor products of the following types:

A. Mechanical anchors: undercut, expansion (heavy-duty sleeve, and wedge), and 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 [Drillco excepted].  
1. Load tests used in the ICC‑ES Reports for concrete anchors shall be performed in accordance with ICC AC 193 for mechanical anchors; and AC 308 for adhesive anchors.
2. Load tests used in the ICC‑ES Reports for grouted-masonry anchors shall be performed in accordance with ICC AC 01 for mechanical anchors; AC 58 for adhesive anchors; and AC 106 for screw anchors.

E. Provide carbon steel or stainless steel anchors as specified. Submit documentation of materials used.
F. Outdoor anchors, or those used in a moist environment, shall be of a material, or possess a protective coating, compliant with the associated Condition of Use in the respective ICC-ES Report [(for the Drillco Maxi-Bolt, comply with manufacturer’s guidance / requirements)].

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.
I. Drypack mortar:  Packaged, dry, rapid-hardening concrete or mortar in accordance with ASTM C928; 7-day strength of [4,000 psi] [5000 psi].
J. [Concrete reinforcing steel (rebar /dowel):  ASTM A 615, grade 60 deformed bars.]

2.3. TEST AND INSPECTIONS
A. The anchor 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

3.1 INSTALLERS

A. Implement and document a training and/or qualification program for installers. Installers must be made fully familiar with the manufacturer’s installation procedures, additions from the associated ESRs, and additional requirements as noted in this Section (follow most stringent).
3.2 EXAMINATION/SITE VERIFICATION OF CONDITIONS

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

NOTE:  Since the design and performance of PI anchorage is dependent upon the (1) concrete type (i.e., normal- vs. light-weight), (2) compressive strength (i.e., f’c) and (3) thickness, these properties / data are included in the Special Inspections section of the ESRs for these products, as well as Table 3.1.a herein.  Given this, and the fact the installer and inspector might not know these properties (particularly for projects on / in existing structures), the EOR must indicate them on the construction drawings for every location in which an anchor is to be installed.  In the event that none of these properties change from one anchorage location to another, the EOR need only indicate the ‘concrete properties associated with PI anchors’ once on the drawings. Document the source/bases for these data in the anchorage calculation.
This applies to grouted-masonry anchors also (e.g., masonry unit type, grout and mortar compressive strengths, masonry thickness, etc.).  See Table 3.1.b and the respective ESR for details on performance-affecting attributes that must be specified / indicated.  Items that are blank (__) shall be filled in per the respective ESR.
*************************************************************************************************************

A. The use of anchors shall be restricted to the applications and installations defined in the design drawings. Construction aids are exempt from this requirement.

B. Anchors may only be installed in 14-day or older concrete that has attained its minimum specified design strength. 

C. Anchors may only be installed in sound concrete/masonry.  Surfaces showing obvious distress by way of porosity, disintegration, carbonation and cracks over 0.02 inches in width and 12 inches or longer and within the distance of the embedment depth shall be reported to the Engineer of Record (EOR) for evaluation.

D. Anchors must not be drilled into the bottom of precast and post-tensioned T-beam stems.  Drilling into the sides of the T-beam stems shall be specifically pre-approved by the EOR.  Strand-cutting/nicking is prohibited.

3.3 PREPARATION

A. Use of a rebar locator or drilling pilot holes is recommended to establish the rebar pattern before drilling in congested areas. Pilot holes shall be drilled with a carbide-tip bit to avoid rebar damage.

B. 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 is not on hand.

C. For safety, consider drill bits/drills that automatically shut off when the bit hits metal, particularly in older construction for which electrical configuration is not well-documented.

D. Rebar cutting is only permitted with pre-approval by the EOR. Multi-cutting of the same bar is considered as one cut.  Rebar approved to be cut must be shown on as-built drawings at completion of Project.

E. Rebar will be considered to be cut if:

1. For #4 through #7 – Cuts, nicks, or drill into bar body is greater than 1/16”

2. For #8 and larger – Cuts, nicks, or drill into bar body is greater than 1/8”

***********************************************************************************************************
NOTE: Cutting of bar deformations is not considered a cut since the area of steel is not reduced.

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

F. When installing anchors through cut rebar, the anchoring mechanism shall be located at least two anchor diameters clear beyond the cut rebar.

3.4 INSTALLATION

***********************************************************************************************************
NOTE:  The Drillco Maxi-Bolts are permitted to be used in Normal Confidence applications; however, use of these anchors requires adherence to additional (and, in some cases, different) installation requirements than those stipulated below.  Some examples include the thickness of concrete, and hole depths, vs. embedment depth; and several setting requirements. Thus, in order to use Maxi-Bolts in Normal Confidence applications, the following requirements must be edited as necessary/appropriate (i.e., depending on the applicable ML and RC / NDC) using 05 0521.
NOTE:  Just as for installation, the inspection requirements for Maxi-Bolts also differ from what is contained in this Section; therefore, para. 3.6 must also be edited using 05 0521 when these anchors are used in Normal Confidence applications.
***********************************************************************************************************

A. Each anchor must be installed in the location, at the spacing, and with the embedment depth and edge distance(s) indicated on the project drawings, and in accordance with, in priority order, 1) this Section, 2) the ESR, 3) the manufacturer’s installation instructions.

B. Obtain and comply with LANL Form 2074, Penetration Permit.

C. Drill holes and install anchors in accordance with the ESR.  

D. Clean drilled holes of chips, dust, loose material, and water prior to anchor installation. The hole diameters and depths shall be as those required by the ESR. Verify depth of the concrete member before drilling holes. The embedment depth of the anchor must be in accordance with the ESR and the project drawings.  Contact the EOR if these requirements conflict.

E. Anchors must be installed perpendicular to the concrete/masonry surface within a ( 5 degree tolerance. Post-installation verification of this criterion may be satisfied by visual inspection to verify proper seating of the nut and washer. When an anchor is replaced with an anchor of diameter one size larger, maintain the spacing requirements of the original size anchor.

F. In areas where concrete/masonry has been removed, the minimum anchor embedment must be measured from the surface of sound concrete/masonry.

G. Unless otherwise noted on project drawings, use the spacing requirements per the ESR.  For an anchor located adjacent to an NDC-3 anchor or embedded item, use a spacing equal to the sum of 1.5 times the embedment depth of one anchor plus 1.5 times the embedment depth of the other anchor, unless otherwise approved by the EOR.

H. Bending and welding of post-installed anchors, except grouted anchors, are not permitted.

I. The nut thread engagement for the anchors (studs) shall be such that the bolt threads are flush with or project beyond the outside face of the nut when completely installed. 

J. Nuts and washers for anchors that are lost or damaged during installation shall be replaced with manufacturer’s specified component or equivalent as pre-approved by the EOR.

K. Flat washers supplied with anchors shall be used in all cases except where details of the design drawings specify the use of another washer under the nuts. A washer may be trimmed to clear interferences. The trimmed edge shall not be closer than 7/8 of the bolt diameter from the center of the washer (ref. ASTM F436).

L. Do not damage the length identification code on the head of the anchor. Anchor projection may be cut off subject to pre-approval by the EOR and documentation of the location, embedment, and length code on a LANL inspection report by a LANL Construction Inspector prior to cutting.

M. Unused adhesive anchors shall be cutoff flush with the surface of the concrete/masonry. Unused mechanical anchors shall be driven in and cut-off flush unless there is /could be personnel and/or equipment below, in which case anchors shall be cut off and ground flush. Cut-off anchors shall be considered an abandoned unrepaired hole for future anchor spacing requirements.

N. The center-to-center distance between a new hole and an exploratory or unused hole or an abandoned cut-off anchor shall not be less than three times the diameter of the larger hole or 1” of clear concrete/grout between the holes, whichever is greater, unless approved by the EOR. When exploratory or unused holes are repaired (ref. para. 3.8.A) and the repair material has attained the strength of the surrounding concrete, the center-to-center distance shall not be less than 1.5 times the diameter of the larger hole or 1” of clear concrete /grout between holes, whichever is greater, unless approved by the EOR.

O. Anchors may be installed in the upper and lower flutes of metal decking, as indicated on project drawings. Edge distance(s), embedment depth, spacing, etc. must be in accordance with the ESR.  Contact the EOR if any of these requirements conflict with project drawings.  If an installation requires the use of an attachment plate that spans deck ribs then the space between the decking and attachment plate must not be filled with grout or concrete or any other material except that spray-applied fire-resistive materials are permitted.

P. Exercise care to avoid bending anchors to match baseplate holes, or loosening of anchors by prying sideways after tightening. Also ensure that the cone nut of an undercut anchor does not become loose from the stud during the setting or tensioning operation.

Q. Anchors that must be tensioned (via torque or direct tension) in order to be properly set /installed must not be used with leveling nuts placed under mounting plates (in order to preclude interference with pretensioning of the anchor).
R. Relocating holes within baseplate:  The baseplate with bolts may be relocated no more than 1” in any direction with respect to the attachment principal axis, unless otherwise noted on the engineering drawings.

S. Installation-related devices (e.g., torque wrenches, hammer drills, manufacturer’s setting tools, etc.) must be calibrated and controlled in accordance with LANL standards P 330-2, Control and Calibration of Measuring and Test Equipment (M&TE)] or equivalent.
3.5 [INSTALLATION OF GROUTED ANCHORS

A. Holes shall be drilled as shown on the engineering drawings.

1. For anchors up to 1 inch in diameter, provide 2-inch diameter hole in concrete.

2. For anchors greater than 2 inches in diameter, provide a hole at least 2 inches greater than the anchor diameter.

B. Clean all surfaces of anchor to be bonded to grout from oil, grease, or other foreign material.

C. The hole surfaces shall be wire brushed to clean them and to remove all loose particles. In addition, for core-drilled holes with diamond-tip bits, the holes shall be visually examined to confirm that there is no smooth glazing on the hole surface, and the sides of the hole may be roughened, as required, to ensure proper bond. Remove all debris, dust, cement, and other foreign materials from the hole. 

D. Soak the hole to saturation with potable water, and keep damp for a minimum of six hours prior to grouting.  Immediately prior to grouting, remove all free surface water using oil-free compressed air, sponge, or vacuum.

E. Anchors shall be properly positioned in the hole prior to grouting, and supported to maintain that position during grouting. 

F. Mix the grout specified in Section 03 6000, Grout, in accordance with that section and place it in accordance with same.  

G. Cold bending of grouted anchors is permitted to enable the anchor to clear reinforcing steel, provided that the axis of bent anchor is not more than 30 degrees from straight. Field bent anchors should be inspected by LANL construction inspection to verify radius of bend and lack of surface cracking.]

3.6 INSPECTION

***********************************************************************************************************
NOTE:  Drillco Maxi-Bolts are permitted to be used in normal confidence applications; however, use of these anchors requires adherence to additional (and, in some cases, different) inspection requirements than those stipulated below.  Some examples include verifying the length of the undercutting tool and the undercut size. Thus, in order to use Maxi-Bolts in normal confidence applications, the following requirements must be edited as necessary / appropriate (i.e., depending on the applicable ML and RC/ NDC) using 05 0521. 

NOTE:  For ML-3 anchors, it is recommended that testing be mandated herein to provide added assurance as opposed to increased rigor on procurement.  Refer to the testing requirements contained in 05 0521 for examples of possible changes that can be made to increase confidence, or it may be used as the starting point when the utmost confidence is desired.
***********************************************************************************************************

1. Visually inspect anchors in order to verify and document that they have been installed in accordance with Articles 3.4 and 3.5 as applicable.  Attributes requiring inspection are those shown in Tables 3.1 plus any additional attributes imposed by this Section and the EOR. These attributes must be identified in the inspection report documentation.

2. If visual inspection reveals that the installed anchor does not meet the requirements of this Section, the anchor shall be relocated as permitted by this Section, or shall be removed and replaced by another anchor, or referred to the EOR for evaluation.

Table 3.1.a Required Inspection Attributes for Concrete Anchors
For attribute definitions / details above and beyond footnote contents, refer to ESR, manufacturer’s installation instructions, and, where indicated in parenthesis, previous portions of this Section.

	Inspection Attribute
	Wedge and

Screw 
	Heavy Duty Sleeve 
	Adhesive 
	Undercut 

	1
	Anchor / Anchor system1 type / description
	(
	(
	(
	(

	2
	Anchor / Anchor element dimensions
	(
	(
	(
	(

	3
	Concrete type (normal- vs. light-weight)2
	(
	(
	(
	(

	4
	Concrete compressive strength2
	(
	(
	(
	(

	5
	Concrete thickness2
	(
	(
	(
	(

	6
	Anchor spacing(s)
	(
	(
	(
	(

	7
	Edge distance(s)
	(
	(
	(
	(

	8
	Adhesive expiration date
	
	
	(
	

	9
	Drill and/or drill bit type, size, power, etc.3
	(
	(
	(
	(

	10
	Drilled hole cleaning (3.4.D)
	(
	(
	(
	(

	11
	Drilled hole dimensions
	(
	(
	(
	(

	12
	Steel deck hole dia. < concrete hole dia. + 1/8”4
	(
	
	
	

	13
	Adherence to manufacturer’s installation instructions
	(
	(
	(
	(

	14
	Anchor embedment
	(
	(
	(
	(

	15
	Minimum installation torque
	(
	(
	
	

	16
	Maximum installation torque
	
	
	(
	(

	17
	Anchor perpendicular to concrete (3.4.E)
	(
	(
	(
	(

	18
	Nut thread engagement (3.4.I)
	(
	(
	(
	(


1 Applies to both anchor element (i.e., steel threaded rod, reinforcing bar / rebar dowel, or insert) AND adhesive material.

2 Refer to project drawings if not obvious or somehow otherwise known with certainty.

3 Refer to ESR for requirements associated with hole (for anchor / rod / rebar / insert) drilling / coring.

4 Applies to installation in the soffit of concrete-on-steel-deck assemblies.

NOTE:  Attributes 1-9 are visually inspected prior to the start of the anchor installation process, 10-16 are verified during the process, and 17-18 are verified after the process is complete.

Table 3.1.b Required Inspection Attributes for Grouted-Masonry Anchors
For attribute definitions / details above and beyond footnote contents, refer to ESR, manufacturer’s installation instructions, and, where indicated in parenthesis, previous portions of this Section.

	Inspection Attribute
	Wedge 
	Screw 
	Adhesive 

	1
	Anchor / Anchor system1 type / description
	(
	(
	(

	2
	Anchor / Anchor element dimensions
	(
	(
	(

	3
	Masonry unit type (min. Grade N, Type _)2
	(
	(
	(

	4
	Masonry compressive strength (> 1500 psi)2
	(
	(
	(

	5
	Masonry unit size (__x 8 x 16)2
	(
	(
	(

	6
	Mortar type (min __)2
	(
	(
	(

	8
	Grout compressive strength (> 2000 psi) 2
	(
	(
	(

	6
	Anchor spacing(s)
	(
	(
	(

	7
	Edge (and End) distance(s)
	(
	(
	(

	8
	Adhesive expiration date
	
	
	(

	9
	Drill and/or drill bit type, size, power, etc.3
	(
	(
	(

	10
	Drilled hole cleaning (3.4.D)
	(4
	(
	(

	11
	Drilled hole dimensions
	
	
	(

	12
	Adherence to ESR’s AND manufacturer’s installation instructions
	(
	(
	(

	13
	Anchor embedment
	(
	(
	(

	14
	Minimum installation torque
	(
	
	

	15
	Maximum installation torque
	
	
	(

	16
	Anchor perpendicular to concrete (3.4.E)
	(
	(
	(

	17
	Nut thread engagement (3.4.I)
	(
	(
	(


1 Applies to both anchor element (i.e., steel threaded rod, reinforcing bar / rebar dowel, or insert) AND adhesive material.

2 Refer to project drawings if not obvious or somehow otherwise known with certainty.  
· Masonry unit Type (I or II), and size (8x8x16 or 6x8x16), varies with product.  
· ALL products can only be used in fully-grouted masonry units that comply with ASTM C 90.
· Mortar Type (min. N, or min. S) varies with product.
· Grout min. compressive strength must be > its specified compressive strength, & 2000 psi is a ‘floor (i.e., compressive strength > 2000 psi).’ 

3 Refer to ESR for requirements associated with drill and drill bit.

· A common bit requirement is carbide-tipped, and conforming to ANSI B212.15-1994 (for drilling / coring for anchor / rod / rebar / insert).
4 In lieu of hole cleaning, some wedge-anchor ESRs require drill-hole depth > anchor embedment. 
NOTE:  Attributes 1-9 are visually inspected prior to the start of the anchor installation process, 10-15 are verified during the process, and 16-17 are verified after the process is complete.

3.7 DOCUMENTATION

A. Installation Inspection Record

The Installation Inspection Record shall contain the information listed in Tables 3.1.
*************************************************************************************************************
NOTE:  The default repair / restoration material is the drypack mortar from Para. 2.2. The default procedure is the Spall Repair (SR 3) indicated in FEMA 308, which indicates that Portland cement concrete (in lieu of mortar) should be considered for large spalls in concrete.  For grouted masonry, SR 3 is not applicable to the repair of joints (in-between masonry units). 
*************************************************************************************************************

3.8 REPAIR/RESTORATION

A. Repair abandoned holes a) With material specified in Para 2.2, AND b) in accordance with Spall Repair (SR 3) in FEMA 308*.  Anchors installed near an abandoned repaired or unrepaired hole must be located as specified in Para 3.4.N.  The repair material shall have structural and thermal properties similar to the existing material.
* For damage to a joint(s) in-between masonry units in grouted masonry, the EOR shall be contacted to develop an appropriate repair.

When anchors are not installed properly, the following repairs may be undertaken:

1. Remove the defective anchor, redrill hole and install the same diameter anchor if the integrity of surrounding concrete has not been disturbed.

2. For cases where excessive slippage upon torquing is experienced, or usage of the same hole is not possible, fill the existing hole with approved material as specified in Para 2.2 and relocate the anchor location as specified in Para 3.4.N.

3. If breakout of concrete around the anchor occurs during installation, the EOR must develop an appropriate repair. The EOR must be contacted to evaluate the damage and repair method. Local spalling of the concrete around the anchor, up to a maximum depth of 1/4 inch, is not considered a concrete breakout failure.

4. Mislocated anchors may be cut flush with concrete surface, and need not be removed if they do not interfere with subsequent installations.

5. Mislocated anchors or anchors installed for temporary applications may be left in place.  Those anchors that must be removed to accommodate other attachments, aesthetics or safety of personnel, may be removed completely, or abandoned in place by cutting off beneath the surface after chipping the concrete 1” minimum, and patching with approved material (Para. 2.2).  Mislocated anchors that will be covered by a baseplate or an attachment may be cut off flush with the concrete. In the event that an anchor must be removed from the hole and a new anchor installed, the removal and installation of the new anchor shall be in accordance with the manufacturer’s specifications.  The wedges of anchors that are “lost” during anchor removal may be abandoned in place.  The abandoned hole or removed concrete shall be filled with approved material.

6. Removal of installed anchors for inspection or replacement may be performed using Bolt Extractor manufactured by Drillco Devices Ltd. or an equivalent.

END OF SECTION
***********************************************************
Do not delete the following reference information:

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